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Mirror Therapy Combined with Pneumatic Hand Rehabilitation Glove in Patients with Shoulder-hand Syndrome after
Stroke: a Randomized Controlled Trial Liu Yingzhen, Wei Daotian, Wang Jingzue, et al. Rehabilitation Center ,
Shandong Provincial Third Hospital of Shandong University, Shandong 250031, China

[ Abstract] Objective: To investigate the clinical effects of mirror therapy combined with pneumatic hand rehabilita-
tion glove on the severity of hand swelling, pain, hand function, and activities of daily living (ADL) in patients with
shoulder-hand syndrome (SHS) after stroke. Methods: A total of 48 patients with SHS after stroke admitted to our
hospital from August 2020 to June 2022 were recruited and randomly divided into observation group (n=24) and
control group (n=24). The patients in both groups received routine physical treatment at first. In the control
group, patients received pneumatic hand rehabilitation glove therapy. In the observation group, patients received
mirror therapy and pneumatic glove treatment at the same time. The patients of both groups received continuous
treatment for 4 weeks. We evaluated the severity of hand swelling (circumferential measurements at the metacarpo-
phalangeal joint. figure-of-eight method), visual simulation evaluation (VAS), Ueda Satoshi hand function score
(MFT), and modified Barthel index (MBI) before and after treatment. Results: After 4 weeks of treatment, MFT,
MBI, hand swelling severity and VAS scores in both groups were significantly improved as compared with those be-
fore treatment (all P<C0.05), and the MFT, MBI and hand swelling degree in the observation group were better
than those in the control group (all P<C0.05). VAS scores after treatment exhibited no significant differences be-
tween the two groups. Conclusion; The mirror therapy combined with pneumatic hand rehabilitation glove could im-
prove ADL and hand function of the patients and reduce the severity of hand swelling.
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living

F-2: 4 4F (shoulder-hand syndrome, SHS) 2 fiik T ek 2 2B 5 Bl (45 AR 0 b P 9 i v A O L DR
PG BT K W 2P T TS e

HE 40 H 1R 4 BE 25 T BB R R H (202020011003) A 0 T IR bk B IR R A T ORI R L i A
W H 3 :2023-04-29 b AT L N N
2 03 A = D 5 A2 34 o SR 250051 W R B 25 A E I ELARHL S i R B, (H B A AH ST
PR A XIBERE (1990, L B0l =B GE A< b B G L 7 FRIESE R B F R 2 2 B8 38 F 258 A 15 I IR A &
Wi 1T 5% .



R - 2023 4F 11 A - 5 38 40 11 1)

(A SCT7 I 0 R F 25 B AE A A 19730 R X AR
7 V5 W25 S IR T 52 R W 5 1 A7 25 i, BT LAAS F
FOR R BARIT A R L Rl X T 4 8 AT IR T
PR HO B 26 b 5 R T 456 AR BB E T ik Bk R AR
B FIRE & H % A6 15 sl fE 1 (activities of daily liv-
ing, ADL) (0,

1 #AMERE

L1 —fstH #2020 4F 8 A ~2022 48 6 H Ik
A7 TR B B 52 47 B e ) ik A v 25 S AR AR A 48 i
YRR HE A G5 DY e 4 R A 2 R 23 U E Y
Wi Zs o2 Wi b L JF 22 CT s MRI #12 /9 #1 &
H R SHS 2 Wibs fE™ 8 P 16 3h 52 B . TR Ul
T S 45 ke L B Bk A1 K R T R A LA Az Bl T
MA% s [ F Brunnstrom S5 T ~ IV 35 05 72 78 2 4F
s MR T A AR AR RS s BB RORIE 2L O A
I RE B 1, 7 5 B RS KA (mini-mental state
examination, MMSE)>17 /3 & & THIE R 2. HE
I o A < A 00 9 S S R N AR 180 i I R o R
s A I R | R A T 5 e i £R R 5 R I ) B B A A
RINE s DRI . ARG RESLSE =&
Bef B2 51 2 it (KYLL-2021002) , it 45 £ 3% 4 A1
TEIERES SRS . 8t L IR R K 48 fi &
AL R B RN R 2, 2 24 )., 2 AR —
A SA SN R = Ve W =25 = S A e N

1.2 i X REZH KOS B 37w R IR T
Xof B 7R LR A il b AT R BN TR T s WAL A
WL S B AT AR YT R R R R B TR YT .
.21 wAE7  ORMBAHER RN . 8 E I
T KA, T A8 A R AL SF T R s a0 ER
B, 8 E PR & TR EL ERESEREK
B s a5 SR EMSL : 28O0 1 i Sh A R 467 2 TR |
I SRS & 2 N 8 55 F L Rl A )7 R/ YN
BRI PG 2h A8 ¥ — AR . @ ¥ #EiA YT : Bobath 2% F
I 5 T 98 U1 25 5 SR o 03 ik ol vl 6 7 F S 97 46 A
5 R a1 1 O v o 19 1 R N i A S L R 2
H 1%, &R 30min, @FF ST & & I % 3 138
7 A D UL 7 U1 25 s TR D3R 97 = B4R 5 77 s 3 g

655

WG T T8 SR G M R E, HIERITIn i 58 F
T8 Z MoK LD b d R E Y 3~ Smin, SR 5 T
HE A 3~4 Y A 2 1l 80FIbk T2 i [ it . @ ft B
HHCAEERFRIEATAGELT B EE U E
ARG B ARAE BRI L RO 3 i 380F B S B 1Y
R I E N R AR L PO B R ) 3 NEUE S TA
1.2.2 A#xF&7 BREBTFMEITFE. 2T
& 0 JE AR S ARV YT TP LA 2 R R AR S T
08 AL BB TR IR R AT W SR 2 T, B
H 1,4 30min, & JIRYT 5 K J7HRE 4 .

1.2.3 #gnsRFashsns BEEBITRGTF
BT E S LA 78 TR T 5@ TR 50
AR Y DR E TR TR R B RE S T
IR U A E A T S 8 T R I 4 IR B TR e Y
WHEAT IR 2R . 1 IR 30min, B H 1K &R 5 .
JrRe 4 .

1.3 #EAE BITHIRHHE—2EELT]E
of BB IT IR AT PP AL . X R E T AR s sh D AE
H 8 A5 16 S Re ) 7 AR B E AT AL . OO 3 i ik 2
JEE A G R0 Y ARORGI L DB — 0B L
B I VR A bR A LI A AR R SR R G
— P Ry F A O YE L O8 FHRLE L N R
RO 5 DA 8 25 00 32 i f Ak 0 R i 1) A5 A0 298 48 28
AU 2 i J A SO AL RIS S8 2ok T 0 22 5 L 4R OGS
Qb s TN 05 A6 AR DG 1) B AR OGS SE L TE
B IR A FEMUAIE S E R . ©isd)
Yite . M F I 6 ¥F 4> (UedaSatoshi hand function
score, MFDOM Z 3 IAH 9 N EhfE 12 94,0~12
Koy MR T 0~12 43, 3 8O & RoR T Re s, @
H A= 3% % 8h 8 71 - Bt B Barthel 45 % (modified Bar-
thel index, MBD ™7 645 10 A~k GE#EA7 2 # W A
et 1D B> 100 43, A5 43 BE 32 7 B H O AR
T 2l AE ) MU s © P 0 B BE R TR 0 0L A vk
(visual simulation evaluation, VAS) $F45 F . i 51 & I
FEREED T it 0~10 AY LR BE /R 45 55 G 1 < T
1.4 %t R SPSS 25. 0 #7404
JIT A7 H I 4 2R - Shapiro-Wilk 25 £ 47 1E 2 PEAG 50 F

R 2HBHE - RIBILE

151 P (i) AE hoi it MMSE ffﬁ?ﬁ!(fﬁﬂ) Al WE N (450
3 i@ (%, x=E5) (dyx %) r.x=Es) i A 7 i H i x H
XTHEAH 24 13 11 52.71412.55 65.92+34.09 28.5041.59 13 11 11 13
WEEH 24 12 12 55.79414. 44 58.54+32.12 28.8841.57 13 11 12 12
f,/x2 1B 0.083 0.663 0. 649 1. 144 0. 000 0.083
P{H 0.773 0.511 0.520 0. 260 1. 000 0.773




656

L Levene K 90 8 2 77 22 571 2 AT IS X LR FH TG
XFREAS ¢ A 55, 4 IE) % R A ST REAS ¢ K56, DL 2 s
FER s AN T A 43 A0 14 B8 Hle 2 180 BE 5 OR FH VR RE AR Bk
FIRGE 56 o 25 9% B2 bk LU 38R AT 5 Bk RIAG: 38, 40408 >R
M(P25,P75)%m:. UL P<<0.05 %R AAGH%E

2.1 2@F MR ERE JRITHT 2 AR EIE T
LB 8 F Ui Le vk Bl iR 22 R B ST 2% B LR I7
J5 52 YR G G BB L8 S U 4%k T BE IR T T
R (P<<0.05) , H WL ZE AR T X 20 (P<0. 05) , W&
2,% 3,

F 22 4RI IS B AR N E L

mm, x s

HH n BT T BITIE i P{H
YHEZH 24 210.214£10.82  202.29411.94  6.829 <C0.001
WEELH 24 209.584+11.92  195.54410.87 10.859 <C0.001

t 18 0.190 2.048

Py 0. 850 0.046

R3 2HIBITHIG 8 TS B LI mm,z +5s

An n YR YT T BRI R L: P{d
XUEZH 24 443.04+20.91  430.29421.93  8.726 <C0.001
WEELH 24 445.63423.31  413.50E24.06 24.795 <C0.001

(1 0. 404 2.527

P14 0.688 0.015

2.2 2 EAHBF AR LR BRI 2HM
HMF I ER LGB LRI R .2 4
(1 b BT 2R 43 GOV 4 B T HT I R (P<Z0..05)
HLER 4 v X5 21 (P<<0. 05) , L3k 4,
F 42 ULAITHTE - ST AR AT L
4y, M(P25,P75)

A n TRYT T BRI R Z18 P{H
SFIRZH 24 2.00(1.00, 3.00) 4.00(3.00, 5.75)  4.048 <Z0.001
WELH 24 2.00(1.00, 5.00) 7.50(6.25, 8.00) 4.301  <C0.001

Z 1l 0. 897 4,351

P{E 0. 370 <<0.001

2.3 248 MBIl s JRITHT 2 41A9 MBI PE4) 22
SRGT 2 L EIT R .2 4 MBI 34 836 97 1l
Fh (P<<0.05) , WL 4l 1 1 X B 4 (P<C0. 05), IiL
5.

x5 24BITETE MBLTEA e # gy.xEs
An n YR IT T WRIT IR tfH P{H
XHEZH 24 38.33+11.83 51.50+9, 28 11.011 <<0.001
Wggd]l 24 38.67+11.37 62.29+11.78  9.904 <C0.001
t 8 0. 100 3.527

P14 0.921 0.001

2.4 24 VAS 5 bE JRITHT 2 411 VAS 34y
ERLHITFE L., BIFE.2 4K VAS E9BIGIT

Chinese Journal of Rehabilitation, Nov 2023, Vol. 38 No. 11

ATREAR(P<0.05), {HIRYT A 2 A VAS 4R
EFITFEEL, K6,

® 6 24LHYrHTE T KB VAS W53 L4 Gr.x s

M n fIT i fir e Ll PE
X4l 24 3.0020.89 1.71£1. 27 6.970 <C0.001
WgEH 24 2.83£1.01 1.7541.07 7.399  <<0.001

il 0. 609 0.123

P{H 0. 545 0.903

3 itig

ik A v R TR T2 A ik R i A TR DL % 9 A Al
FEURH BT PR TG B 2 IR L I8 B
PECAES Y R R BURE W T IR R . L L AR R
WA o 3 22 e sl 2T B A A X i 42 v e T 20
AE AT 8 BEATIR YT R A 8 45 1 36 7 R T 45
AAE DT S T ARE 17 A

AT R 3 Bl i 2 R ) B S Al TR
gy o A 32 Jm) A 2H 2B A G A DA TG T8 T A A K
FedE R e RN Connelly 457 78 HF 53
& A T U ZRTE A AL T T AT BEAT R R A VR AL DR
Sy HC T i (A Bl A 5 s AR T LK 0 9 Bh O A B T
B OE R E I S AR BE R TR TR, A
ARV — TR X 42 A2 E R R, &l 4 A
A FREKE IR )R JH T4 IR T e
e Tt TP R T

BARST L e M B4R 22 00 R 40 L oz Y- T B A%
R A D00 J A ) 3% 8 % o TR S Y O i AR O I A A
2y o 3 5 A B L AR DR AR AT A B A5« 5 A R Y
FEE N4k B3R y7 B i —Foa sy ikt . BEgy7
TR X SR BB A A JRSE 4 22 B A R R R kR
i R o 2 ) 48 52 0 VB ORI . )72 38 T EGE
figi A< b B 12 S R P Saha AET X 38 44
T 26 5 TR T4 5 IR R A AT SRR 5T A5 SR R W B
187 15 T LARE AR T2 0 Jih 7 1 482 T S 00 IS s 1) 32 30 )
fiE.

HIRHY S5 R F W BT 0 R T4 IR T iz
S RE B4R TE K T Ieb I A B B B AT AR
I AR 4 T R AR G2 B i R L o R
I O3B 58 1R 7 3l A 1 3 1RT 45 22 TR 3R It ] 4ie i e 4
P2 TE R GEIOE - 4 3R £ A RRE B A A T 2k
3 T o Iz S A5 5 B Ak B RE ) 38 25z 3l R
AL IS — PR 2R R YT E T 285 AE TR
2y 2T B A R AR O A8 T SR B B g f e ar LR T
BT BV o8 R 1 SRS H A L L R
T B SR AN B Bl Y 8K B B8 T 5 S A B4 3 A
BERG ENS 5GSBS H W A5 3 A GEAR



R - 2023 4F 11 A - 5 38 40 11 1)

IS A Xz S B A G A R H AT A R 2
R IR HLAS B AR W R T S 5t 45 5 Bl T B A R B AR 4
G A TR IR B A 2 Ol BT
EEASTREKEMA Gk — L mEH £ 2
SR,

AWFFELE R o W A B O 4y MBI T
O3 T MR R AT X B AT g L H VAS 3T )
SX A o227 X U O R FLR A e L IX
SR 2 CAH R0 T (B e B rp AK B9 S5 6 e B8 A B
87 1 AT LAZ IE S SR B0 B L 09 o IE A 19 25 e 151
AT W PR AR 20« T A6 00 AR B2 I X 328 50 Bz Jo 522 i H
i FhL 19 ) B A AR R O M A kT o
iz 2 Py fg L T ik Kk e R . X 5 Pervane
SO R AR . HERT S E A TR
I7 AR AT P 5 T T 48 1o 22 S o 28 3 HE W D I8 A
T:OR T2 A #3222 R X5 2 4] 4L R
HE L RIS R S8 3 B AN 2438 21 5 B IR L s ) e
JE I RE AT B8 TR A A 1A 5 2 1R B A Bl 23 1 Bl 8
A LA AR  BEAR T VR 0 S R B ol i A AT 2 IE AR
FH AR L BUGRAE (9 B A R @ il TARSE 86 rh R 1Y
o R A FLRE AR - VAS P43 A1 5 Al B7F 53 17 75 AH
XPREARE 02, H rh HRR 12 Bl 19 26 R i 9 L 3B 3
o SRR K AT A BB T I A X R R T DL AR T
T R A TN WA s O ASBIE 5 901 S0 A 0 3 J
L B R N RE AL AN TR . R RE R Tk 5 R T 27
o R B S8 R RE Lz Bl AR B S 5 R I - A T A
5 X PR IR AR OR A 3

Li LR IR  BEART 1 R A 3 30T B A2 e B O
BN IR R L5 AR T AR L 7 PR L 42
THFIIRE R TE B R AT I S e 05 A AN I ST AL
(EASTE N R TAR 2B 474 R . ASBFFE A9 A L 2 b
N« TR AR BR AR A B/ L DA B BT 5 P
PE— A OS2 50 38 2 3 A A a5 K ] ) DA B
U M LR B AT 12 [ A0 R 3l T B A2 B IR YT RCR .

(&% k]

[1] Zheng JL.Wu QL.Wang L.et al. A clinical study on acupuncture
in combination with routine rehabilitation therapy for early pain
recovery of post-stroke shoulder-hand syndrome[ J]. Experimental
and therapeutic medicine,2018,15( 2) ; 2049-2053.

(2] E&, ¥, Z4bk, % FGITESEE LBOWNEE Sl 4697
Wi 2 5 T2 B AR A I R OWZE LT . A e 4 5 i &
Jeidi, 2020, 42(6): 533-535.

[3] ZiEH . Dk, £, & )8 T L84 E R RAT I 2= Ko R AL
WhoEE e[ 1. v vh B 454500 il 1 4505 2 . 2016, 14(1) :47-49.

(4] e, 227909, BRIFHS. 5. Sl 20T B &5 8 f 0 IR U7 I A<
TG IR -FL A Er BOons 1], Wil W 45 & 243, 2021, 31

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

657

(7): 619-621.

W, ik, SWERL. AT R T 4R A AR 0 s R 5T L .
AR BB A G REE Z4ak . 2018, 40(9) : 716-720.

FEEIE, BRE R T S5, BT 54 4 o0 8 19 3 1E WL SR 1
W26 R R TR A AR R g L] T E R R ARk,
2016, 31(2): 145-149.

AT, A GEIRL o [ LA B 43 2 201500 ], rh AR 2R
Zeii, 2017, 50(3): 168-171.

SRHRER , ASET . PR, S DLW A A R E IR A 9T I A S
JHFLEAAEMITRONEELT]. A Yy BB 2 5 2%k . 2019, 41
(8): 588-590.

Bell A, Muller M. Effects of kinesio tape to reduce hand edema in
acute stroke[ J]. Top Stroke Rehabil, 2013, 20(3) . 283-288.
BSESE, ToRE, kM, 4. JUUPASBON 16 & 5 R BE 52 10 97 T D e AR
HR TRk o g2 (1], P E A, 2017, 32(5): 411-
413.

Maihafer G C, Llewellyn M A, Pillar W J, Jr. , et al. A compari-
son of the figure-of-eight method and water volumetry in measure-
ment of hand and wrist size[ J]. J Hand Ther, 2003, 16(4);: 305-
310.

Pellecchia G L. Figure-of-eight method of measuring hand size:
reliability and concurrent validity[ J]. J Hand Ther., 2003, 16
(4) . 300-304.

FEEI. REIWTEEIML S 3 MLAbat: AR TA M MAL, 2018
290-590.

Feng Y, Zhong M, Wang X, et al. Active triggering control of
pneumatic rehabilitation gloves based on surface electromyogra-
phy sensors[]J]. Peer] Comput Sci, 2021, 7. e448.

Mccall J V, Ludovice M C, Blaylock J A, et al. A Platform for
Rehabilitation of Finger Individuation in Children with Hemiplegic
Cerebral Palsy[J]. IEEE Int Conf Rehabil Robot, 2019, 2019
343-348.

HEF, fme ., ki, & TR N4 5 U 2R % 15
XM A B DR M ThRe s )], P E R R E AR,
2015, 30(1) . 52-54.

Connelly L, Stoykov M E, Jia Y, et al. Use of a pneumatic glove
for hand rehabilitation following stroke[J]. Annu Int Conf IEEE
Eng Med Biol Soc, 2009, 2009 2434-2437.

B AP HREEER A RE S G0 R TSR R0
(1], FEEE IR, 2016, 26(33): 169-169.

FETA BRSAE ol P, 45 T B P 4 00 19 S AE 4T IR A
Zah e A M RHT]. TEBEE . 2013, 28(5): 387-389.
MR o JEAE, IR, AL BRI VAR A i e R A R R
KR SR LT, e e o 5 A Rk, 2020, 42(D): 90-
94.

PRICAE . 1 E e BEART I A6 I 26 vh i e 28 32 20 B &2 T B B
PERLT]. hE RIS 9. 2018, 24(6) : 659-666.

Saha S, Sur M, Ray Chaudhuri G, et al. Effects of mirror thera-
py on oedema, pain and functional activities in patients with post-
stroke shoulder-hand syndrome: A randomized controlled trial
[J]. Physiother Res Int, 2021, 26(3): ¢1902.

XA, PN Ve, 2203, AN TIEM A G I ae &
MW BERELT]. i E RS . 2022, 37(7): 430-434,



658

[24] SCRR LHESC A A5, BRIT I XTI A s T 805 2% 1 X
PR A IR SR B RO R A2 2l D) RE BB A BE A2 iR T AR [T
LiEEZ, 2020, 41(11) . 53-57.

[25] SRICHE - SRR F 5, 45, BLIRYT ¥ 0 3 4F WL EETT o 4 il A o B
# LB ReyT B [T ]. R R 5 R A,
2021, 43(5): 414-417.

[26] MOIEE. @B, RIRFE. 55, BURIT LSS G L A4 ¥ 5t 0 il A
PRE WG E BRI R [T, P EBEAE . 2020, 35(4):
183-186.

[27] 29, Wfese. PRIEWE. A%, RO & &8 SR8 B0 5 BL1RT 5

[28]

[29]

Chinese Journal of Rehabilitation, Nov 2023, Vol. 38 No. 11

XA AE B b B8 B S ek A e R DF e L) ). T E A,
2019, 34(12) . 631-634.

Pervane Vural S, Nakipoglu Yuzer G F, Sezgin Ozcan D, et al.
Effects of Mirror Therapy in Stroke Patients With Complex Re-
gional Pain Syndrome Type 1: A Randomized Controlled Study
[J]. Arch Phys Med Rehabil, 2016, 97(4); 575-581.

Kwak S G, Choo Y J., Chang M C. Effectiveness of prednisolone
in complex regional pain syndrome treatment: A systematic nar-

rative review[ J]. Pain Pract, 2022, 22(3): 381-390.

 ShFIHEAE .

NI 2R A R R T e A P S B S Ak 64 A

2551 A ((DCS) J& — Fh AR 4R AP B 1l 22 8 8 AR, B 48 E WA BE A% Bl 38 B A< v R aE sh Tl g . XA ST TN A T
NG Y tDCS X Ml 2 Hp 2R b I D RE B AT 0 I R, B2 O R K A SR el ol i A b R, L O I R E T R = S A H 2]
T A 5 2 e B B L BB S I RERE RS . 2 W BENL A S (DCS L A BRZH, Wi B AR ME R SR F . TR %2
. tDCS 41 1 B S 352 20 43480, 2 =22 () (DCSIBY7 - A A 7 K. BRI %2 52 R (DCS 3397 . B & 1Y L8 3h D g8 i Fugl
Meyer [ 3T & (FMA-UE) R iTAl . F B4R AR A =2 FMA-UE 370 M TR A k. U4 5] (DCS 41 39 4 J8 & Fouf B 41
38 & B EWBUR ., JBIT S — KBy FMA-UE $¥43 254k . tDCS 4124 10. 7, X BRZH Hy 5. 8(P=0. 013) , JAIF 45 WG4 60 K, tDCS 4
5%t B2 B9 FMA-UE 35028404390 8 18,9 Fl 12, 7(P=0. 043) . 4536 - 13 T A b e 1t 1 i A o g 25 B9 AT 5% 2% B0, 1o T /08 G ) 48

P A R R IR P G S B T RE .

ORISR 9%, W07 36 CFH E4k5E )

Gong Q. et al. Effects of Cerebellar Transcranial Direct Current Stimulation on Rehabilitation of Upper Limb Motor Function after

Stroke. Front Neurol. 2023; 14; doi. org/10. 3389/fneur. 2023.1044333.

hICEEE B WHO FRE IS BTIE A 1E o GRIO 44

A Y ol L S AR R 2 B R i 4 R B I R R



