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W OE:. BH O WIFECREAEME, WK Wilson I (WD) R IL5K 1 B As i 2 32 1w LHL A5 5 AOARAE , 54 36
T WL B (SEMG)PE A WD R RELSK F7 B g oAk T 2B rl 450 Ak 99A 36 61 WD I ALEK I B i i3 (g
21 DL 2045 WD JE T ALK Iy Bt R (R REAR) | RIS E B 20 481 1 5 AAE R EEREAL . sEMG SRAEZ BT ERA
TREE L R L R ELVLI AEMG \MF \MPF iEMG {f, Spearman #A4H 5& HT 8T L ELIEMG {H5 H % 416
fiE S % (ADL) JH SR AR VI 22 22 G 35454 % (UWDRS-1) LK Jy 75 4 26 (BFMDRS) . 24 B2 Ashworth 1 % U
K 10 m 54T B ) 22 (8] AR DG, I 31030 L L5 20 -5 (e ok 2 0 0 ) 4 LI F X Bk B (ST |, e J 9 W48 4L 1Y) STEL
FIFE S R VE 0 APATI RIEATAH DG T . SR 34230 (W IEMG A L R B B UL I LB = (8] 34 2
25 (P<0.05) , WA B ELIEMG {H5 ADL i 3¢ 22 [A] 52 61 A 56 , 5 L5k ) Bt A G 1 3 LA K 10 m 254 TR [A] 22 1E
AHOG, U B B B VL IEMG B W] R e WD T R LK g i i M B2 . RIS, SR 40 -5 fade B 20 U0 UL A 7y STAE LA
255 (P<0.05) , AR LA B9 SHERIEE S ADL d 36 2 [A] S M 56 , 5 HoAh AR i 5L A 56, 327R WD T B ULaK A1 s
LA AR RKE AR B S LK S AR B A AR IE ARG . 2518 sEMG ZEPAl WD BB R BILK 7 i v 2L
AN FABE AE WD TR LK I B s i P4l T BT R T AT

KW RO FRG USK RS RmERE

FE 52K S R742. 4 XEkFRIRES : A

Clinical assessment of lower limb dystonia in hepatolenticular degeneration based on surface electromyography
signal features XU Yun, WANG Shijing, ZHAO Rui, et al. (Graduate School of Anhui University of Chinese Medicine,
Hefei 230000, China)

Abstract: Objective To investigate the features of surface electromyography (sEMG) signals in patients with
lower limb dystonia and hepatolenticular degeneration, also known as Wilson disease (WD), as well as the feasibility of
sEMG as an assessment tool for lower limb dystonia in WD. Methods A total of 36 WD patients with lower limb dystonia
(observation group) and 20 WD patients without lower limb dystonia (control group) were enrolled, and 20 normal
subjects were enrolled as healthy group. The sEMG technique was used to measure the AEMG, MF, MPF, and iEMG
values of the anterior tibial muscle, the gastrocnemius muscle, and the rectus femoris muscle in the walking state, and a
Spearman s rank correlation analysis was used to investigate the correlation of the iEMG value of the rectus femoris muscle
in both lower limbs with Activities of Daily Living (ADL) , the neurological subscale of Unified Wilson’s Disease Rating
Scale (UWDRS-I) , the Burke-Fahn-Marsden Dystonia Rating Scale (BFMDRS) , the Modified Ashworth Scale, and
10-meter walking time. The observation group and the healthy group were compared in terms of the symmetry index (SI) of
the same-named muscles on both sides, and the correlation of SI value with scale scores and walking time was analyzed for
the observation group. Results  There were significant differences in iEMG values and all electromyography values of the
rectus femoris muscle between the three groups (P<0.05). In the observation group, the iEMG value of the rectus femoris
muscle was negatively correlated with the ADL scale and was positively correlated with dystonia-related scales and
10-meter walking time, suggesting that the iEMG value of the rectus femoris muscle could reflect the severity of lower limb
dystonia in WD. Meanwhile, there were significant differences in the Sl values of bilateral muscles between the
observation group and the healthy group (P<0.05), and for the observation group, the SI values of the muscles were

negatively correlated with the ADL scale and were

positively correlated with other variables, suggesting

that lower limb dystonia in WD was asymmetric, and Wk F 42 2024-08-15; 51T A #3:2025-01-10

the degree of asymmetry was positively correlated with
the degree of dystonia. Conclusion This study shows
that sSEMG has a certain application value in assessing
lower limb dystonia in WD patients and can be used as
an assessment tool for lower limb dystoniain WD.
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B &R #% A2 4 (hepatolenticular degeneration,
HLD) , 1 X Wilson %% (Wilson disease, WD) , 5
ATP7B 5 A B T B0 — Pl G e R ek gt 4 R
Wi WLBK BT WD B H AR Z —, i R
PRI LK 1 A5 23 1 459%~75% 1) WD SR E AEE AL
BREAT R BOULK T A E R JC A A B TEA
FEPPAS S B T X R AE PRI RER B AR, T 256
e LA B R A PRAG A AT 2R A I R
1 JLEE, (surface electromyography, sEMG) {5 51t & AL
PITIRERYARAE , T A2 Hh A A0 25 vh LA AC s 4 e
[ RN S A LR G S5 B X — 15
A LU I RS DCIPAG 5 B . ARWFFE IS 36 4]
WD T LK g B 2 R L AR S R R AT
G307 , [ 55 20 6] WD JE T B ULsK g R i k8 3 DA e
20 et Fe NFEEAT X R, JF 45 5 R AR HR bt 2R
I Bt P2 ILA IS P aE DAL H A 2R R s kAT
— AT, LASB R e i R B2 A 1 A IR, e 3 i
PRIFA .

1 ABEFE

1.1 BRI 4

L1 WLEEAL BE#E 2024 4F 1 H —2024 4F
9 LR p B 24 R AP 2 2 W 5 BT B TR 5 e 1) T
SORAZ AT BOVUsK Jy BR AR Be K 17712 %, 4
36 4. AN ARRHE : FF A 2022 ECIF R AR ML TT
T8 FE )" Y T TR AZ A 712 AR v LA B 2020 4
UK g B tia2 W v L 2 3RO 7 56T R B
K 3 BEAS 2 Wi bR o, TRl 2ag DU 254 (DR
Jie WU sk 7 B S 3G, 20 R Ashworth £ 3R >1+7) (3
) s A AR I ML AT 10 m DL b ThREMEATE S
R (FAC)=3 % (2)3 40 H NARIRAMEfIR T IL5K T
I i 550 R B B9 259 5 (3) T R Al )™ o A f 22
BRSO 5 (4) 2B FE R 1, A S AN
o HRBRARAE (1) BEAEA ™ 5 A4 b 28 SORT
S5 (2) i 6 4~ H A BoNTA 7 4F 82 5 (3) B |
Ashworth 1 R PF53>4 53 (6 90 ) ; (4) GEUR S £ 24 91 1Y)
BE ) HERAR, —IE O 2 (6) ™ H T
P15 (7) AR R D58 o AWF5E RSP IT
CXEE S E A AR,

1.1.2 XfMRdH [ TRBUPBEZG R hs
I S RS T BT IS 2 e st i2 i JTF R RAZ S P TE MLk
BEA B, L2001 . G AKRE A5G OR AR AR
PETSWARE , R HLAE LT 2544 (1) T REWLR J71E
W, MUK Ashworth 1 0 9 ;5 47 BE ) Al 57 4T 5B
500 m L b5 O g A7 aE 28 0 & 2R (Functional
Ambulation Category Scale, FAC) A 5% ; (2) ADL &
229041 ;5 (3) JoHAth ™ H 1) Pt 28 BORS BB 5 (4) %5
FHIERZES, AESIMANITEE .

113 AL [RImF IR 20 {3 fi B TEAh
g M ) AR L BMILDC FE A 1E H A Sy £t B X iR
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ZH (TR FRIEEREA) o
1.2 W
12,1 FERMGEE sl T Rackr R I aE

S I PRIEAS OB A4 00 AR, B e iR,
BMI, A AF e, B 6 1, L35 5, 24 h R, JF:
H 1 22800 5 1 BRI X BT A7 835 47 BEMDRS 12
# ADL i3 \UWDRS-14 3 | Ashworth 5 £ DA, [7]
C s H 10 m 2247} ] (1) BEMDRS (Burke-Fahn-
Marsden JL5K JJ B A5 ) P53 A 5 % 12 sh P 2 %
IR R A O S TR 15 ) R ew s R A 5 i o 5
530120 43, BV a4 =T P-4 2 F1 (CFRIGF73 = fik &
PR 7 B 8 PR A ) s D RE R AT 23 3047,
RIS 3 =BRGP o3 2 R0, AR B AILSK T B B Xtz
SNTIREFER , S (E B, D) R R G B ™ E, (2) H
A BE J1iE 2R (Activities of Daily LiVing,ADL) ROk
BRI B SEA AR MBS A A e
ERS SPHIATHE RS 10T N 2E 143 100 43, (AR
X H RS F BRI REIR . (3) G — I ELARAZ AR
PV 43 7 5% (Unified Wilson’ s Disease Rating Scale,
UWDRS) : % T M4 RGE R 7 (UWDRS-1) , X P 5L
ARAZASVE B H M2 RGEHATEST, B3 20843, 43
B PR P A D REP L (4) i R LR AR R
(2 B Ashworth 5 3% ) , 2 6 94, 73 98y, 7R Lk
J1 BRAE R E L (5)10 m AT R 1 EZ i E O m
TR, DR A AR AT 3B AT 8, AT E 3,8
SE3RMYAATI ], J5 BOF-31E

1.2.2 FREWNAELLE (1) LA L E
7% NORAXON. Telemyo2400T % 1 fJJLHL KX . (2)
DPIRAS A58 , a5 0 8 AR T | % JRAR S |
LT3 T 73 4 D DRI BR ], B A 1 LA 2338 T Rt 32 1)
S KRR BE Ry o o (3) A6 5 ik < 4G A ip [ i A WL B2 21
FOGT REZH R LA A H W k. P A HRER
[l —fi A F &S m N REE W IR E NI T 5%
Ao FFURTTVE B 5L AR AL, U F R R A T A
B ALHEX SRy R B R RE AL AT I R \75% LAk
P, LIRS0/ D rUAR S5 A6 R ok r 22 f i B, IS
3 WL K LR RS B I A2 B AN ) R S BOR 25 7
Ao BASH A Z 5 IR Ty AT A A
[ PRS2 emo 17 BT A OB R W) Asf O 58 B, £ 5 2k
dotaT AR, T T, R Ak i (iR
TR A R A ) W E A B B L (rectus
femoris, RF) , {3 A 2 SHE AT B2 1 H 05
2 & B ULALIE (tibialis anterior, TA) , #8 TR HEE
Uiy B 6] R T, 1k T P IS B N T B — B, DA
K N HE 7 L (medial gastrocnemius , MG) , v F B¢
W LB SIRE 4N EL L1344, FEEREIT
AL AEIR S m, 310 m, il SR HNUEAF 5 . (D fF 54k
B 0 U EUE 5 5 e A TR B Al 45 5 b B
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HP R 4 IR O KT D REREA T AL R, ISt R SE 00
o R T WU S IF R S 18 bR E . (5) WS
B S WL {E (average electromyogram , AEMG ) J&
—E I [0 DA B R JUL R PR R 1)~ 248, O s
S SEEE MDA WY DA O 0 OB ULHLAE
5 i s R] AT 5 55 AR Ak 59 R 43 LR (integrated
electromyogram ,iEMG ) | iz B JJL P I BEARZS RV 95 72
£ 1 HE A 2R (median frequency , MF) Fl1SF- £ 5 2550
# (mean power frequency , MPF) .
1.2.3  XTRrIg4k Xﬂ'%?’é‘%ﬁ(symmetry index,
SI) E S W XU AL PA) 78 5 1l 7] — Bl /= 8 22 S o
fiE, AL XU AR A X B WIUREZE AR TR e 4 1B 20 1Y
ZEF PRI . STEBIR, W58 B O L PA ) 5 v
P HOR, BORXIFR . ABESE STRARS R -
(A MGEMG - ZEMEMG)

= x100%
0.5 x (HMEEMG + ZEMiEMG)

.15.

1.2.4 it e SRHISPSS 26. 0 Ge it 54t
AT B AL PR 38T, DL Kolmogorov-Smirnov K5 55
B UE AR BT A IE A, R AE S A i i T
B (x£s) R, R AR E S0 1915 508 H 7 5k
RS BRI ) [ M (P, Pos) 13878 s PIEH 2H 1] HL AR
& H Mann-Whitney U355, 3 21 18] F 8K F Kruskal-
Wallis HFLFIRLEG , J5 FREAT 2 3 LU 3 A e R
Spearman FRAH SC 44T . LA P<0. 05 2 R A GLit

2 & B

2.1 —mRk

34 57 EH — R R R B, AR IR (P=
0.206) P 5 (P=0.115) . & & (P=0.183) {K &
(P=0.930) . BMI(P=0. 064 ) % 22 H ¥ L 40 i 2% =
X(P>0.05),3 41z [a] ¥4 AT b 5 W8 40 5 % B 4
[B) & 9 4F #% (P=0.247) 9 12 (P=0. 884) . 4 i &
H (P=0.166) . Ifil & 4 (P=0.197) .24 h JR 4 (P=
0.973) R TGt # i L M (&R 1),

R JHEHBEELZARIR

BORE pUEZS| it HE 201 jragE it ESaNIE] Pl

AR (2) 26. 28+8. 42° 29. 8+6. 32" 27. 8+3. 95 H=3. 160 0. 206
gasil

BE(n(%) ] 23(63.89) 11(55.00) 7(35.00) x'=4.331 0.115

(%) ] 13(36.11) 9(45.00) 13(65.00)
B (m) 1.70(1. 64,1.76)" 1. 68+0. 09* 1. 66+0. 07" H=3. 391 0.183
R (kg) 59.49+11. 08" 59. 00+7. 26" 59.00(52. 25,69. 50)" H=0. 143 0.930
BMI(kg/m?) 20.30(19.21,21.45)" 21.79+1.96° 21.54(19. 87,22.56)" H=5. 484 0. 064
BRI (%) 15.31+4. 39" 18.29+7. 26" - 7Z=-1.157 0.247
Pt (4F) 8.00(2.00,18.50)" 11.52+8. 89" - 7Z=-0. 146 0. 884
A 3% 25 11 (mg/L) 37.20(32.25,53.75)" 42.15(36.25,55.93)" - 7Z=-1.385 0. 166
L34 (umol/L) 1.82(1.28,2.80)" 2.48+1. 03" - Z=-1.291 0.197
24 h R4 (pg/24 h) 146. 60+42. 00° 141.5(101.6,201. 8)" - 7=-0. 034 0.973

T o RN B X (vs) b ZOREAR LB M (P Pos)

2.2 3HATERE T A TS NA ML RS
S

WEELH X R SRR A 2R B W DA E, 344
BRIV EMG {22 8] 47 1 3% 22 5+ (P<0. 05) ;
JHE 7 WL AEMG  MF iEMG B 2 [81 4 %3 2% 5 (P<
0. 05) ; Hr B B LAY AEMG . MF MPF .iEMG {82 [i]
WA BEZER(P<0.05) UFRMRL . ZE LR
TR SR 53 BRI S AT LIEMG JHERZ L MF
AEMG DL BB 448 b 1Y 25 Sk 31 i K- (P
<0.05) , WA 5 e e 4 e B mir AL JHE Az LRI % L
WL IEMG, LA K BB LAY AEMG A A #2255 (P<
0. 05) ; HoAh 4L ] LA 0 i 3 25 7 (L3 2) .

2.3 3HATERE A TEANAMIEAE
A

WLEE AL X A 5 {21 52 3 AT e, 341
A T IR B AT LAY EMG i 2 8] A 3 2 57 (P<
0.05) ; e WL MF iEMG {8 2 [R5 8 3% 22 5 (P<
0.05) ; [AIRER ELWLEY AEMG \MF \MPF iEMG {2 [i]
AREESF(P<0.05) . ZEILKREA Won  WEA
5% B AR R B AT ILEMG F1HERZ ILIEMG  MF {5 I
22 S5 38 B i K (P<0. 05) , WL 2H 5 fit B 4 75
Ji& B R WL HER LB TEMG , DL % 5 5 LY 4 S
A W3 22 5+ (P<0.05) 5 Ho Al 41 18] L #5200 W 3% 22 5+
(WF%3),
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e A ik WAL Xt R4 fa e HiH PiH

TA AEMG(V) 26.49(14.98,50. 69)" 21.22+6. 42° 21.3426. 40" 2.771 0.250
MF(Hz) 0.03(0.02,0.10)" 0.05(0.02,0.10)" 0.04(0. 02,0. 06)" 2.792 0.247
MPF(Hz) 1.26(0.97,1.47)" 1.32+0. 19 1.25(1.16,1.41)" 0. 868 0. 647
iEMG(wVs) 423.6(271.00,62. 10)"*"  226.30+97. 48™ 250. 90+80. 84°* 22.170 <0. 001

MG AEMG (V) 10. 33(7.44,16.23)"" 18.60(8. 66,22.37)™ 9.04+2. 18" 12.310 0. 002
MF(Hz) 0.13(0.03,0.67)™ 0.78(0.71,0.80)™ 0.23(0.08,0.90)" 17. 860 <0. 001
MPF(Hz) 1.29(1. 11,1.53)" 1.53(1.19,1.65)" 1. 42+0. 35" 1. 444 0. 485
IEMG(wVs) 199. 40(115.00,381.20)*"  178.50(110. 30,253.40)" 105. 50+24. 27%* 15. 870 <0. 001

RF AEMG (V) 7.73(5.82,15.60) 4" 4.74(2.33,5.54)"%" 4.04+1. 435 24. 790 <0. 001
MF(Hz) 0.02(0.01,0.10)™ 0.28(0.09,0.76)"" 0.05(0.02,0.08)" 21. 400 <0.001
MPF(Hz) 1.09(0.68,1.49)™ 1.43(1.17,2.14)™ 1.12(1.02,1.29)" 12. 690 0. 001
TEMG(uVs) 130. 50(88.99,273.40)"*" 49, 63+31. 54" 41.31(37.25,55.98)%"  36. 660 <0. 001

L TA L RE AT MG, HEB UL RE, BB L AEMG , SEE LR ; iEMG , B LHL (R s ME S5 5 i {E s MPF, S-S D 5 . WLEE 4 5 %t IR 4

£P<0. 053 WAEHL G IEB AL AP<O. 05, a U o (Tas), b R BARHE SBIM (P, o)1

®3 JAATRENAMINRESILE

A A WEELL Xif MR 41 fa e HAE PAE
TA AEMG(pV) 23.63(15.44,36.47)" 27.27+8. 37 16.51(14.87,33.74)" 3.498 0.173
MF(Hz) 0.03(0.01,0.06)" 0.06(0.02,0.09)" 0.05(0.02,0.06)" 5.768 0. 055
MPF (Hz) 1.30+0.38° 1.22(1.16,1.36)" 1. 3420. 18" 0. 867 0. 648
IEMG(pVs) 452.70(304.20,598.90) 4" 281. 60+116. 40 217.20(169. 90,395.20)%"  16. 090 <0.001
MG AEMG(pV) 14.07+7. 60° 13.38(9.50,32.30)" 10. 49£2. 62° 5.333 0. 069
MF(Hz) 0.11(0.03,0.63)"" 0.77(0.58,0.84)™ 0.33(0.10,0.74)" 15.550 <0.001
MPF(Hz) 1.34(0.98,1.57)" 1.46(1.22,1.64)" 1.19(1.12,1.44)" 5.013 0.081
IEMG(Vs) 232.90(150. 60,381.30)*" 153.50(97. 09, 204. 80)" 124. 80+38. 29* 16. 410 <0. 001
RF AEMG(pV) 10. 74(5.42,14. 84) %" 7. 40+2. 47 5.22(4.79,7.51)" 13.070 0. 001
MF(Hz) 0. 03(0.02,0.09)4" 0.02(0.01,0.07)" 0.02(0.01,0.03)%" 7.397 0. 024
MPF(Hz) 1. 15+0. 394* 0. 95+0. 20° 0.79+0. 122¢ 18.570 <0. 001
IEMG(Vs) 185.00(80. 18,276.70)"4"  78.33+37.28™ 69. 53+19. 05%* 26. 450 <0. 001
T TAL BT ATUL MG HERA UL ; RE, B UL ; AEMG , S ULERAR 5 iEMG , B JILRL AR M JFR 1  MPF, PR S5 R 20 5 0 iR 21

#P<0. 05; WHLH 5 IEHH AP<0. 05, a R Ehg XU H (vxs), b Ron Bl g X R M (P, Poo) e

2.4 A LU B BNV A 5 iEMG (A 5
ADL &% .UWDRS-I5 % .BFMDRS & % . Ashworth &
FE LUK 10 m A7 ] A AR OGR4 A

B R 3 20T BL A A LER A5 5 L 45 SR T
A, R E LR LR S AR T A LA R B AR,
I EMG B 78 YA 9 22 5 M ok B3 SO
XU B LAY iEMG {85 ADL £ 3% . UWDRS-TH 3% |
BFMDRS # 3 | Ashworth # 3 DL & 10 m 2547 A [] i2F
1M . Spearman BEAH &3 HT B~ , WEE2H
U A 15 L iEMG {B 5 ADL 5 3¢ 22 i) &2 77 A0 ¢, #2
7~ H BRBE B, BB ULIEMG {8 #/) (r,=-0. 338,
P=0. 044 ; r,=—0. 439, P=0.007) ; 5 UWDRS-1& % .
BFMDRS % L & Ashworth £ 6 HLA IFAH 56, R

WLSK 7 B 55 8™ &, iEMG {8 8% K (r,=0. 487, P=
0. 003 ; r,,=0. 432, P=0. 009; r,,=0. 548 , P=0. 001 ; r,=
0. 533, P=0.001; r,,=0. 384, P=0. 021; r,,=0. 324, P=
0.021) ; 5 10 KA ATHE 0] Z [B] IR 8 1E A7 3¢, $2R AL
gk 7 B AR, AP AT o 8 (r,=0. 345, P=
0. 040;r,=0. 346,P=0. 039)(IL.%4).

2.5 WREHL 5 il FE AL 45 LA KT FRFE B (ST 1
LR

iEMG {E7E T A WUHEAR 5 B A7 B 4G 3k
P, I H A it iEMG {E E B 7T S5 Db IRl RR X
W RS LSFEEHTILENSC RS BCAR ST 2 HEMG
A SR S RS WU X FRFE . &5
G T SR A 5 i B 20U R4S UL %) STE He g4



XS MR 2025 4E 1] 42k 17 -
WSS A WL SUE IR B TR, gl 2257 sk Sy By B A X FRPE
PIEA G247 L (P<0.05), 45537 WD R
R4 WMBAWMRF IEMG E5 ADL.UWDRS- [ .BFMDRS . Ashworth 23 A% 10 m &1 Thf B B8 < 1
- ADL(43) UWDRS- 1 (43) BFMDRS(43) Pk B Ashworth(2%) 10 m A THFA] ()
ZH
rH P{E rE PIE rE P{E rE P{E rE P{E
RF(L)IEMG(uVs) -0.338 0.044 0. 487 0.003 0. 548 0. 001 0.384 0.021 0.345 0. 040
RF(R)iEMG(wVs) -0. 439 0. 007 0.432 0. 009 0.533 0. 001 0.335 0. 046 0. 346 0.039
HRE, B EMG, BUMILEAE L, 225 R , £ o
R5 NERASEBEASINATHRIBH(SOMLEELER
iEMG(Vs) A NEL L X HR 2 VAL Py
S TA 0.31(0. 10,0.52)" 0. 180. 10* -2.223 0. 026
MG 0.46(0.25,0.80)" 0.34+0.22* -1.984 0. 047
RF 0.58+0.31° 0.38(0.32,0.53)" -2.069 0.039

VE ST XTBRHEHGTA G RTL: MG BEBL: RE I EENL: SEMG B . 30 2% aCess) BRSSP, P )],

2.6 XFRIE (S 5 ADL 12 % . UWDRS-I &
2% .BFMDRS £ 3 . Ashworth £ 3 LA 5 10 m 2547 []
B FF A0 AT

ELHTWD LK g A ELA A AR A4 ) et
BAPE LR 25 WA SHE S 45 5 R A TAH DA AT
gL R SHES ADL 83 2 [A] 2 AHSC , SR LA G
BN R PR, A BLRE B 25 (r,=—0. 487, P=
0.003;7,,=—0. 379, P=0. 022;r,,=—0. 654, P<0. 001) ;

5 UWDRS-I# % .BFMDRS & % | Ashworth i ¢ DL &
10 m APA T R] Z [A] 2 TE ARG, 4878 LR % 3l A AN X R
PERR, WLaK ) B R B e, P AT DI R 22 (=
0.349, P=0. 037; r,,,=0. 342, P=0. 041; r,,,=0. 332, P=
0. 048; r,,,=0. 496, P=0. 002; r,,,,=0. 460, P=0. 005; r,,,=
0. 348, P=0. 037; r,,,=0. 660, P<0. 001; r,,,=0. 570, P<
0. 001; r,,=0. 854, P<0. 001 ; r,,=0. 496, P=0. 002; r,,,=
0. 334,P=0. 046;r,,=0. 722,P<0.001) (W35 6).,

R6 FTFERIEH (S 5 ADL.UWDRS- [ .BFMDRS 3 LK 10 m & 1T i 8] 48 36 14

. ADL(4}) UWDRS-1 (4+)  BFMDRS(4})  BAE Ashworth(4%) 10 m#A 7R (s)
WM A
i PE rfH PlE rfH P1E r{E PE rfH PE
Sl TA -0.487 0.003 0.349 0.037  0.496 0.002 0.660 <0.001 0.496  0.002
MG -0.379  0.022 0.342  0.041  0.460 0.005 0.570  <0.001 0.334  0.046
RF -0.654 0.000 0.332 0.048  0.348 0.037 0.854 <0.001 0.722 <0.001
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] 51 5 b T AN R 52 )il 7 S BRSP-flr :
Frr FEATERME, 2017 4F Delphi $5 5 "W HAE R
JSC L Ty i A v e DL ) Ay B oA A TR ot L
IR R IHR /A P AT /R K A Y e oty e ot D
FGCRARIIBEE . B AT TGRS &3 WD B E T
LK Ty B aG R IE A A, Hiie 2 T Fik s L

FHRY A5 IRPEAG A e i 2Pk

H T, £ X7 WD R ILsK g B i PEAl 7 ik 3
BUOMIG RS R0 B U RS2 s PRV
FROE L — B MR PR 22, 5O E IR IR & 5 % 1)
M, Z B H R K, BRI FREAUR
Ashworth 1 & Fll BEMDRS 12 % , 7] H T PF-4 sk 71
B fist S HLxHz 2 D) 8 i sZ ), (H VP4, 25 SR R e 25 32
FR AT H F O R E WL S e R
RJZ LA B H 36 B, RS 1 B2 v L (ELH S A A, R3S
AR AR, R AL K (SEMG) & —Fh T 3F
AR LA D BE A2 4 To A & 0L L SR A R I 4
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A, 5 T REEZ BT DL A 52 46 LA )
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B B AL PR R | 4T, T AR RME SRR L 1]
FABIPL S TC AR D RedE shad B2 g A T s AR 1 A
JE 0T A2 BRI A D REPEAL Rl B B R 3697
R HA FEENE ",

AT R, sSEMG Ho il — Sk IURTIE =Sk LAY
TEMG B 1T Jsz B0 4 2% s £ 35 Lo L 1) 8 B RS X
PR, FTAE 0 PD AR LR B AR B2 9 & Ak F 4k 458
FRie A, A BFSE A B SEMG 358 ST B LA
B ST, 7R AN KRR AR BE -5 V-4 D) REAF7E IEAH G, DA
T T i 2 v R R R R DR, AR
TR EE R LB, WUR B E ALY iEMG (E 34 330 H 42
P25t H 5 MUK ) s fe i i e 5 IE A G AR I
R R AR B ELULEMG EAE R WD R B
sk Sy BEAS B E AL TG FE bR . ASAIFSE A K B, WA ]
SRR SIERA 35225, Ut WD T ALK
JIERE A A FR M B S RA TR S SIE S I
R R T AT G o WS4 SHE S A #E
e 1 ARG, 5 H A ILBK I B A R B A 3R 5 IE A
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L RE R H B s,

AWFFE G5 F 4% T sEMG 7EPEA WD f 5 T
JEz LK 7 B A o AV AE N FHAMEL . sSEMG S50 AR
AR T WD S LRI Bl 4 5, 3% 2L 530 T R
5 IR 2 A 0 FL IR 4 1l ) e 2R A7 OGS . i
L5k 77 B A5AT5 5K J2 A 35 4T 78 7 % (botulinum toxin,,
BT)IG97 A fe B AY3E IV UE 2 — , il 3 sSEMG $7 AR X}
WD £ & WLk I B i AL PEAG , 7R 8 BT S8R )T 1
HET R AR HEAR , SEMG 3 7] LUIAE 7 Wi WD £
Hiz s ReticE R bR, B B PEAS TR TRICR . SR,
ARG W AFAE— R 1 R FR A o COBEA 58/ A7 AE
BB HhREIR 22, n] BE (R0 25 AT AER 3 , A KA
FENL RAEATUA , LhS2 = bt 58 i ] SEdE AR M
(2) LK J7 B fisk £8 35 UL IR 345 3l 1) e B A8 Sk L e v
NE MG R R 45 & B SECA R R R il
sEMG A6 il o A2 v i S B ke e LS 2 19 T4 (3)
AWFFEARXT SEMG 505 WD &35 I AR 21 7
TR A AH AR 238 , AR F 58 AT AE— 4R sSEMG
SHCHIEIARREIR Z M SC R .
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