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[ Abstract)

limb motor function after stroke. Methods One hundred patients within one month of suffering a stroke were ran-

Objective  To observe the effect of robot-assisted upper limb training on the recovery of upper
domly divided into a control group (50 cases) and a therapy group (50 cases). Both groups were given convention-
al drug therapy and rehabilitation training, while the therapy group also received robot-assisted training once a day,
5 days per week for 12 weeks. The Fugl-Meyer assessment for the upper extremities ( FMA-UE), the modified
Ashworth scale (MAS) and the modified Barthel index ( MBI) were used to evaluate the subjects before the experi-
ment and after 4, 8 and 12 weeks of treatment. Results During the treatment, the average FMA-UE scores and
the average MBI of both groups increased gradually. The treatment group’s averages were significantly better than
those of the control group at each time point, except that there was no significant difference in elbow and wrist MAS
scores. Conclusion Upper limb robots can be used with acute stroke patients in a clinical setting, and they may
be beneficial for improving upper limb function and ability in the activities of daily living.

Rehabilitation;  Robots

Fund program : Science and Technology Program of Shaoxing City ( grant 2013D10050) ; Zhejiang Province

[ Key words] Stroke; Upper extremities;

Traditional Chinese Medicine (Integrative Medicine) Project Funding for Key Disciplines ( grant 2012-XK-A33)

o A v 2 P B s 3 N R A R G H R
Z— HARWFERE BORRE RS, K2 85%1H
A v R A A S TR R ) IR B as gh
T8 B 15 i BR &2 40T TR ) RE B RS T A IR A, A9
30% ~60% R (B T 258t B 1 G2 sh I ek A, ™ 5

DOI:10.3760/ cma.].issn.0254-1424.2016.02.006
PR HL:312000 282%, 24 A R EEBeHEE R}
WAGEVEH i , Email ; fhrainbow@ 163.com

Wi J B HOR ARG BB AR ML A —Fh g i %

FRIATT 2 P e £ L IR D RE B BYR T RO BiE
Pt ks R e B AR S i i s s, H
BT, A7 5% LIRS ML i Al PR ISL T B8 F 52 % R 22 4 IF.
S R P A A BRI T R i A
H B AR SCIRIT BRSO R 2 L L AR B SE7E
RNk L2 25697 BL 0l b, T B BORE = AL & A%
SN2 v A TT AR T IR TR R R Y



rh A R A S A 2 2016 4F 2 A5 38 B4 2 81 Chin J Phys Med Rehabil, February 2016, Vol. 38, No.2 - 105 -

LIEILSK T | B R AR TS S RE ) SE A SR Rt AT T
ARG B E LA A 2 A R s
SHIIRERE IR

BRETE

— MR 5

A SRR OFF A 4 S 4 U I 27 AR 210
VT A5 28 1 1045 12 Wi bs oE D) @Ik R, IF 4
3L CT 8% MRIIESE ; @I Fae , M2 R Gtk ik
TEAS I, BT I, REC B IR 9T ; AR IS 20 ~ 85
% JfE<1 N H ;& B Brannstrom 23035 1T ~ Vi, ©
ZBAIE RIS, HEBRAR . OF BIRAHE J=E I
DIRe B i, SCH £ 7] 2 K pietR 4 2 28 (mini-mental
state examination, MMSE ) ¥ 43 < 17 43, /N2 AL &
MMSE #53<20 43, W2z X DL ESCfe# MMSE 143 <23
5% @B JEAFAE = H 225t B Ashworth 2 ( modified
Ashworth scale , MAS) >3 2 ; Q)™ & JRYLE , =80 ili
JF AR BN RN A DRFE R I <12 JA

VEHL 2013 4E 6 H &= 2014 4F 6 A1E M AR E
Bt JE S B HE B FLAF A L dR bR o 14 B A< o 5 100 1]
FRBEHLE T 26 228 HL o ol i B A RGBT 4, B4 50
i, 2 gL E MR TR CF R e AR M
REM 05— ekt 2 8] LA, 22 R G 8 L(P>
0.05) , HA AT Hetk: 3Lk 1,

£ 24URHE VORI

B N PES () AR TR
AR T (e (e
XEEH 50 30 20 68.00+9.28 20.26+7.12
JRIT UL 50 29 21 64.46+8.81 21.54+6.48
g N I A8 1 Jo (1)) PrEm 50 (1)
A P e i e il
X HEZH 50 33 17 29 21
JRIT4 50 28 22 23 27

TRk

2 HEHE ST H IR ZIRIT MGYRGIT .
R IR IEIE T AR R R 2 LA
FL IR YT B L AR ) O F 5 T R 55, Rk
BT RRWRE R INEAT , B H 3 h B 5 d 2k
12 J#,

TRIT AR L IERE B3 E R REE AL AR, R
FERF MJS614 1 2 1B S8 8 R AT
Yk, BAREAE B HE R I A, B H 1 IR, &
K20 min, & 5.d, 3L 12 A, ERERENLES AU T7
2 AU R R AL AT IR AT E A Pl SRR
YIS, IO T AN SR A e nT iS5 2k, #% H i
JEGT A —HEN Gk AR = 4E I 25 3 F . O—4EY
Gr——RSAT YN G, A JE 51 IR AN RN S @ 4

N Zh——2 LI VN GR, ANJRHR 00 f2 i fE 247 15 J#
Blsiz (R 515 i N A IR B 1) D
=Y S ——1E RN SRy B mb b 3T % 3l 2t
17 FIsE = e [ N I 2k . AR S B BB 304y
FIR e BIRILTT 1~ 2 G ] g sl ) ;3 9
L I ez, JEAh 12 4 BTl sk P RH I
Gk, ARG UL AN AN G5, iR A5 4T 22
BRRTAE B e s Ry B L7 B S, L il
SRBPIE T X A X S S AT 1 E i A Bl A R Y
T )07 N Zx B Az Sl RE 47, 36 m 1 I R R
WRYE, B UI SR A0 65 45 W Bk B i s e 25
NSRBI B ARG 35 T UIZRAS HARTE, alix
EE D) S AT 1% S L A e AT

= WEETTA

S TARTT R SARTT 4 A 8 JH (12 AR x 2 4R
HHATREVEE, P th T AR B L2 M. KA
Fugl-Meyer iz 3l J) g & & I i #F 43 ( the upper-
extremity portion of the Fugl-Meyer motor assessment,
FMA-UE) " P4l iR 5 1 T2 2358, FMA-UE A1 45
JE I A5y, K r 66 7, Herf FMA-UE J& i
PR3 40 43, FMA-UE J§i 3505045 53 26 43, 1553 1
1, RN B B IRGE S RE B R MAS PR SR
R LK 3 MU G LsK A1, 20 0 41 2% 17
%% 29 3% 4% R K Barthel 4541 ( modified
Barthel index, MBI) '* ¥ B # 19 H 3 25 1 1 3 e
B3 100 3 A5 o3 i , Fon B B9 H R AR T BE ) B
4

P Geitee b

K SPSS 19.0 FRGETFF H A (il AT B0d 41 #r
THREFORER ] (x2s) RN .l USR5 2293
A, 2L 1] [+ P i) 8000 =2 ] e R TP Ik S R A o A
56, 2 RO HUBOR OO REAS ¢ K095, P<0.053 78 2%
FAG R

# =X

— 2 HEBAIRITHT 5 AR E] A FMA-UE 3
53781k

JRITHT,2 4H 8 H FMA-UE 14> . FMA-UE J§ Ji 358
S FMA-UE W T30 00 2 8] b, 2 R 6403t
SR N(P>0.05) , HSAWIRITATILEL, 2 HEEIRIT
J&i FMA-UE $£43 . FMA-UE J§& JiF#833F 43 . FMA-UE i
FHB5 V43 BE 36 97 I R) 2E K BB W L (P<
0.05) . 5%t IRZEIAY 7 Rl a] 5 Lo 8 YR TP IR YT 4
J& .8 J& .12 JJ5 1 FMA-UE 174 .FMA-UE J§ Ji 35 4%
5 FMA-UE i 38 70 ¥ 70 33 B 3 5 5 (P<0.05)
TEWLE 2,



- 106 - B SR E 2L 2016 4E 2 H45 38 555 2 Chin J Phys Med Rehabil, February 2016, Vol. 38, No.2

T2 2HBFIRITRTJEAERTE S FMA-UE $F43 Hi

(47 ,%%s)
mp @ paop  INUE FVAUE
X HEZH
TRYTHT 50 13.38+10.78 11.24+7.18 2.14+3.88
RIT 4 G 50 17.92+12.92*  14.22+8.55*  3.70+5.01°
RTS8 G 50 22.44+15.89°  16.94+9.88"  5.50+6.59"

BT 12 S 50 27.12+19.26" 19.24+10.86" 7.90+8.91*

IRIT A
AT 50 16.62+12.73 13.24+8.53 3.38+4.80
RIT 4 HE 50 27.20+16.38"  20.40+10.40" 6.80+6.65"
AT 8 JEIE 50 35.34+16.9"  24.82+10.13% 10.56+7.59*

I 12 J8)5 50 42.44+16.95%  28.88+9.12%" 13.56+8.60"
L SHPIBITRTELER, " P<0.05; 55 % B A1 3697 Ji TR A 0] 0 b e,
bP<0.05
2 HBFIRITRT G AR E] SR MAS 4
1k
BITHILARYT 4 F .8 Ji 12 Ji e, 2 AR ¢
IS MAS PR N S ] R, 25 R e gt
EE(P>0.05) , FEWLFE 3,

R 3 2 HBEIRITRT JE AR ] S A MAS W43 Heds

(4),x+s)
N S i 4
4 e MT?%JFI% MHZ\ES%T;Q
X R
IRYT T 50 0.24+0.48 0.16+0.37
RIT 4 50 0.28+0.50 0.18+0.39
RTS8 Rl 50 0.36+0.53 0.22+0.42
BIT 12 AR 50 0.38+0.53 0.20+0.40
HRIT A
TRITHT 50 0.1620.37 0.10+0.30
BIT 4 R 50 0.18+0.39 0.1620.51
BT 8 R 50 0.22+0.42 0.16+0.42
a7 12 A 50 0.20+0.40 0.24+0.43

0 S NTRIT A LA, P>0.05 ;-5 % LAY T I IR 0] o5 L g, P>
0.05
= 2 HEBEIBITAT JE AN E]S A MBI P41k
IRITHT,2 4183 MBI PFor 2 0] FL i, 2 57 81T
RN (P>0.05) . SHMNIRITRETLE, 2 HEFIRIT
J& MBI PF 4 B35 7 B A 48 K 5 2 7 LI #a 3 (P<
0.05) . 5XFHR4IRYT I [ B [a] 5 b 38 B 7 iR T 4
J& .8 JH 12 G B9 MBI PR 5, 2R A Gt e
M (P<0.05), T4,
R4 2 ABFERITHT J5 AN S MBI TRy A
(4),%+s)

A BIEC WTET TR TSR T 128E
MHRZH 50 28.44+13.94 38.20+15.86" 46.76+17.59" 55.58+18.90°

WP 50 33.62+14.67 54.66+18.61"" 65.54+15.78% 74.96+15.61
W SHRNRIFHTH AL, *P<0.05; 5% BAL VAT )5 R B ) 00 LA,
bP<0.05

i

A v R T RCRESE 1Y) BRE A L B IO R A TR
ME, T FEIT O] BEUE, KRS TRIRR S R, |
JHEAREAS{EL ™ B 52 i) B ) AR A7 B 3 )l JR 3
AR R IESE IR 2, S B VISR BRI . ek
= L EGsshohRext b B 0w AR s Sh e ) R
HEREEFORAEEE L, Ik, FNANREMHG
SRS AR 55 1Y) 7 A 48 52 AT 9Pk A ) g
ZHRE T, 38 5 FE A I 2 AT 3G o i A v £8 3 Wi 45 401X 1)
UM AR | 45 = #2842 K I (nerve growth factor,
NGF) S Jiwi J5 P # 258 3% [ F ( brain-derived neurotro-
phic factor, BDNF) [ 52 3K 7K - | 13 Bl XU iz Bl 57 Jo
FRBORIRAS Ak 1 2 M T e A0, A
WFSEHRIE i v P 30 R i A v R A 1 e AR,
ST A AT fon s ik 00 S ARG A S A e k] R 2H 2
LA A 2 e o 2RI AR | i v P 8 R 8 I D4 A PR L I
NV i R R R T aE Y KRR IR
SEL R RTEE LD REME IS 3l S ) i R A I 2k
JELHA MR R

AW R, 2 A IRIT)E FMA-UE  FMA-UE
JE IR 3 (FMA-UE J§i 35553 PF 20 BBaa s i de &, B
PEITBEIR T I 6] ZE T3S I (P<0.05) o S HRZHIA
¥ I IR ) R ¥R 97 41 FMA-UE \FMA-UE J& i3
53 FMA-UE Jii 7553 W 03 2 8585 (P<0.05) o 7R 5
B E R L, R E L AN AT 2 A R
1Y b IGE shYIRE , LT AT — o B b Bl R [R] 22 47
P, MR AT RE R LB HLde N5 A 5 A
TiExk , RE T G b £ 38 I R 6l 4 v R
FURPE, BEAE LR E LA AN, rT e Wy
SRS, 5 RGN BB A R0 E oz s, ik
B AW RAFIIRCR . BB HLaS A e R EIR
GrB B ARl Bk [Rliz dh B Be | 43 21 B B B A 45
55 309 PN R D AR A2 34 e ke B 4 A D sk A AN [
B B b O =, SRR B TS vt Bl L sk s
S E R, W R E Sz it w] i B )4
B R IZR, s se sl NI RE R &, 4 IO Sk 34
SR KPS AT S8 A 3G I 2R B A E D RE K B
S NIRIT T AL, X RRZH AT 4 8 2 1Y MBI P43
BA e, HBEIG YT i [ i  mg n iy 69T S
[FJ B[] 5 %) MBI VP43 i 25 T 0T B 3R F R &R
Bl NPT Rt i 2 v JR 2 0 B AR TE sh e T,
HohReks F 2L FBhRe X THREN £

b PR AR R A R B R LI RORE 2 R o
B 2 R S R AR R s S DRk e, R
IOYRRE S RE 0% o I PR32 1 T30S 0 ) 6 | R B DR G e S5



rh A R A S A 2 2016 4F 2 A5 38 B4 2 81 Chin J Phys Med Rehabil, February 2016, Vol. 38, No.2 + 107 -

e AT ¥ & B, AT A 2550t 30 By i ok 2D L IR 28 (4) :445-458. DOI:10.1682/JRRD.2010.04.0062.
DS RS R R 2 4B R R LK T [5] dfethg Rl 2 Al G ARl 2 4 28I 1L 58 R 95 132

V. )] e R gk 1996,29(6) :379-381.
H i .;. H HH 4% 0 =i H =g
ZEE ISR S SR ET ULIR cYNE 3Rk [6] XK, 75 5. Fugl-Meyer T 1 76 10 4 {5 50284 o 1617

ﬁ?ﬂlﬂi@ﬁﬁﬁiﬂﬁ%?ﬂ‘]ﬁi ;2 zﬂ;’%%?ﬁﬁ}ﬁ% \HTJ‘ [J] .Ll_llf“%ﬁ’1994’9(3) .113-115.

ALK Tz m i, ZR LR EFSR I FE L (P> (7] SEHLM, F 4 B 2546 5 IAYF [ ML Jb 5T AR T 4: i ikt
0.05) , < FH - A 5 520 %) 10 975 A oA 35 ik 24 v A e £ 3 174 2004:41-42.

AL RS A Rk (8] DM, RYEWE  FEYOR. B R Barthel 45880 (fai 1 SCRR) BRIV 2

e PRI o FRAE R H R A I S RE ) IR R BEW 5[ )] h e
Lk LR, 1O S HL RS A AT R 0 i B 2008 2000 8188,

; N I TIE N
$ EP%%‘%%E@L%E Kj]lj] HE, = 1= /ﬁ\: H Gl /—:E {ﬁ {%Kj] [9] Cotman CW, Berchtold NC. Exercise: a behavioral intervention to en-

ﬁEjj , HH@$¢%‘@EH [jil J%/EXULﬁj %Lﬂi%%‘gﬁ-ﬁﬁ hance brain health and plasticity[ J].Trends Neurosci, 2002,25(6) :
FERX, RUGEHAAAETE Z AL, WX BT X R A% 295-301.

IRZE H R R AR A AR S AT AN 2 H R, oK [10] sk, 5532 Shy7 kO il 4 B A RE B ME R [T ] A B

s . . [ 2 5 e 4k, 2007 ,29(12) - 856-858.
YR /¢ AN 'S 23 B > I A AT ) ) 3
BEDTVOR AR AE IR IR IE TR IR ABRDS o CU1 RSO, SR NN M ] 59 X A o e

SR T]. P IRBREE A4, 2014, 24(14) £ 99-103.

5 % % W LA 2014,24(14) 99 Ny
[12] FE2Fe, T, sRATIE 45 1 400 R A DI R 0 2 e i A 3 S0 2 1M 5
(1] J5—HE, A e b 83 LB AL A B 697 RO IR TE BDNF NGF & it e ph e Dy R w4 R B2 5w [ 1] o [ 52 il pp e
SMBTLI]. A BB 2 5 e 2% K, 2014,36(12) :963-966. DO PERRA,2010,13(22) :38-39.
10.3760/cma.j.issn.0254-1424.2014.012.020. [13] Kan P, Huq R, Hoey J,et al. The development of an adaptive upper-
[2] Lo AC, Guarino PD, Richards LG, et al. Robot-assisted therapy for limb stroke rehabilitation robotic system [ J]. J Neuroeng Rehabil
long-term upper-limb impairment after stroke [ J ]. N Engl J Med, 2011,8(33) .:1-18. DOI. 10.1186/1743-0003-8-33.
2010,362(19) :1772-1783. DOI;10.1056/NEJMo0a0911341. [14] Huang VS, Krakauer JW. Robotic neurorehabilitation; a computation-
[3] Schabowsky CN, Godfrey SB, Holley RJ, et al. Development and pi- al motor learning perspective[ J ].J Neuroeng Rehabil ,2009,2(6) :1-
lot testing of HEXORR ; hand EXO skeleton rehabilitation robot[ J].J 13. DOI: 10.1186/1743-0003-6-5.
Neuroeng Rehabil ,2010,7 (36) : 1-16. DOI: 10. 1186/1743-0003-7- [15] FAuiHy AAESE G R R I Zroxt e 2 R s e [ ). vl [ P 24
36. #H19,2013,11(2) : 177-178.

[4] Burgar CG, Lum PS, Scremin AM, et al. Robot-assisted upper-limb
(fEm H1.:2015-11-23)

(AR )

therapy in acute rehabilitation setting following stroke: department of

veterans affairs multisite clinical trial[ J].] Rehabil Res Dev,2011,48

AN R ECTE- N
Kinesio tape and postural control in stroke

BACKGROUND AND OBJECTIVE Postural instability among patients with stroke is thought to impact activities of daily living, in-
dependent living and gait. As previous studies have demonstrated that kinesio tape (KT) can improve postural control and gait, this study
was designed to determine the short-term effects of KT on ankle stability in patients with stroke.

METHODS Subjects were 40 patients with chronic stroke, between the ages of 30 and 60 years. The participants scored 21 to 56 on the
Berg Balance Scale (BBS), and spasticity levels of two to three on the modified Ashworth Scale. All were able to stand for at least 30 sec-
onds, change walking direction and understand instructions. For all patients, KT was applied to the affected ankle in the direction of dorsi-
flexion and eversion to correct the equinovarus deformity. Postural control was evaluated by functional tests and force plate measurements be-
fore and after the application of the tape.

RESULTS At 24 hours, significant differences were seen between groups in the functional reach test (P=0.04) , and mediolateral cen-
ter of pressure and displacement (P=0.04). Immediately after KT, the BBS scores improved significantly in the KT group (P=0.02), with
no other immediate improvements noted.

CONCLUSION This study of patients with chronic stroke found that kinesio tape can improve elements of postural control, with these
effects most apparent at 24 hours after taping.

[ #% H : Rojhani-Shirazi Z, Amirian S, Meftahi N. Effects of ankle kinesio taping on postural control in stroke patients. J Stroke Cerebro-
vasc Dis, 2015, 24(11) ; 2565-2571.]



