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[ Abstract] Objective To evaluate systematically the efficacy of mirror therapy for improving the upper limb
function, daily life and pain of stroke survivors. Methods The PubMed, EBSCO, Web of Science, Ovid, Co-
chrane Library, Open Gray, China Biological Medicine, China National Knowledge Infrastructure, GoogleScholar,
VIP and Wan Fang Data databases were searched for reports of randomized and controlled trials (RCTs) of mirror
therapy for improving the upper limb function of stroke survivors. Only papers published before December 2015 were
surveyed. The relevant references of the primary studies were also searched. The literature screening, data extraction
and assessments were conducted by two reviewers independently. The meta-analysis was performed using version 5.2
of the RevMan software. Results A total of 22 RCTs involving 823 patients were discovered, some not dealing with
mirror therapy. Comparing the studies with and without visual feedback, there were significant differences in upper
limb motor function as measured by the Fugl-Meyer, ARAT and Brunnstrom instruments. The average Barthel indexes
and visual analogue scale were also significantly different. Conclusion Mirror therapy can improve upper limb
function and ability in the activities of daily living, and also relieve pain among stroke survivors to some degree,
though its long-term efficacy is still unclear. Large-sample, multi-center, high-quality RCTs are required to verify
these conclusions.
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20122 5d,3t4 4 XHEEL R REAL 1 4 T 4 G ~Brunnstrom 57
B 12 P30 min/d, BT STIOAL . BEGT+ HUE  I . e e
tvemizzi M '3 803 4 J81,60 min/d, &5 AIRZEL ABEBLERI |- et LGS B, -l 000 DIRE SR P 2R F AR O
200 5 d. 36 4 i IR0 2+ A BLHEE 1077 WIFAFE  ARAT b
, S 1 BT IR - I
Thlen{l;wH 30 min/d, A 4d 3t 5 A SEIG A 2:%%{?&+%%ﬂ)§§gﬂll,§& S TS FMA—UE\QRAT P4 BIA85GT 4
IRRE 05 744 BUBE S 167 F
— - SIAL BRI i
2013124 90 min/d, 45 5 d, Jt 4 i Zz‘fﬁéﬂz%?ﬁﬁﬁﬂ’??ﬂ’ﬁlﬁﬂll%+ﬁs s @ﬁgﬁl)}g FMA-UE 2375t
NEpES i [E]
SRS R
T4 BEUC 20min, 5 H 2 0, B S04 BRI v+ LA e TMA-UE (i3 LBl ag i it %
2013125 5d, 04 X RRZL % MU 4T jg% THE MBI 455
" SRR BT VR4 PR VI N ‘ e .
e 30 min/d 65 5 d S 6 JH AL RGN LIEHDE o, 0L L Dot 300 BSR T E
2013 IR RER 7 20+ 1 B 911 W6 (AR MBI S
- SR BRI+ UHES DI — o
oy el uma i s S SRR Rk e
H = N ‘l—lb H‘” ﬂl =2 N
., R e SCRR BRI R BT S -
MR, B 0on, BH2K,SA AL RS RO 1, K B o PMAUE MBIAEARAT 945
FRAR VR 1 30+ B 5 125 f
ST 1 BRI R+ A PRSI
_ S AL 2, R AE DRI MG TS BL T IR e
Lin KC 90 min/d, FEH 5 d, 26 4 TaIT + R LR AR Wl e
2014 SR s AL |- 18 WA 5t UL it T 4P
IRTRE 057 37+-45 BUHE S 187
. S BT VR R LB ST VI - B
el GOmin/d, S A 363 B XTI RSO L B b o et T EMA-UR, Brunnsron 3, R
2014 ﬁ#ﬁ‘](ﬁﬁ+ﬁﬂ!%"§‘(ﬁ% {IIIJ_\T_ 3 J;JE Ashworth 5;?:.'%
_— UL BERIE S LR S)
2014311 30 min/d, B 5 d, 32 4 ﬁgé% ;jij;‘%ﬁ@&%ﬂﬂﬂLﬂiﬁ%ﬂﬁfi’fﬁ,ﬂLﬂiﬁ (g}ff 4 JEJG FMA-UE . Brunnstrom 4334}
FIREIG B B
SR BT VR R LB ST VI - e
aonsn B0min/d B9 S S AR MO RO, R D e o AL IR R R R
R T 48 IS 0T ’ 1
Arya KN . s S 45 min HMREIAYT 45 min BERYTIE  IRITET
201503 90 min/d, &JH 5d, 3 8 A XHIRZH .90 min % B & 1477 Wi 8 S Brunnstrom 43 . FMA-UE
Mirela Cristina . . =, o IR R+ L 4 ST FMA-UE, 8 B Ashworth i %
2015034 30 mln/d,ﬂ'ﬁﬂ 3 d’jt 6 JA o HEZH . w0 I WBIT 6 G Brunnstrom 431
B o SR L BT Ve 4 R LB VI ST MBI {58 |- S REDIA ( it B ) |
201505 30 min/d, BEFA S d IE 6 Skwnon i i v ¥ 6 FiJF  Brunnstrom 41}
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F3 AT R D for KU T4
; . Fi I GRBEN ERTER -
CONG T ~ =% LS N e i LIRS stk
Yavuzer G 20084 HAAHLREHL RiExE & P & I Rk
Cacchio A 20095 NG HE NG HE N ¥ b= SERE J NG
Cacchio A 20090 R #E %ﬁ%ﬁﬁ%‘ﬁ N 2 i H NG
Dohle 200907 FEBLACF R T B 2 b= i & NG
Michielsen ME 2011018 THAHLREAL N {%% g = SR ¥ AN RE
Yun GJ 2011119 RfAILE R AN AN HE NG HE 5t 4% ¥ N
Rt 2011020 Rl R VN[ PNy AR SR Jc N
Lee MM 20122 THAHLREAL NG AN RE AN R EEis pn AN 7
Invernizzi M 2013122 RfAILE 7 R 1 NG N ¥ b= SR ¥ PN ¥
ThiemeH 2013[%] THAHLREAL s B TR R AL AN HE b= 56 4% J N
Wu CY 201312 NG {7 5 PR N b= & H NG
T4k 20131%] i 7E NG NEFE NEHE EEiLS ¥ AN 5E
41 20130 HHLEC T Feik i it Ris gt x i
FHi 2013177 i 4 NG HE NG A HE SR Jc N
HERAE 2014028 AN iE ANWERE ENT¥ Ny SEH pn AR
Lin KC 2014[%] NiEHE B B BB 2 2 s J NiEHE
Selvaraj 20143 THAHLREAL Ny NG HE b= 56 4% ¥ N
Kim H 201403 THEHLBEDL AN HE o = SEA% 7o AN HE
Park JY 20153 i 7E wIFR Ny Ny SER J NG
Arya KN 201503 THEALBEAL {7 3 Bt 7 S SEHE G NiEHE
Mirela Cristina 20153 THEHLBEL AN NG b= 5t 4% ¥ NG
k20151 A R R i g % AR
Experimemal Control Mean Difference Mean Difference

Study or Subgroup SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.9.1 %ﬁf‘&ﬁfﬁﬂd\%%‘ﬁﬂ@ HEFugl- Meyermzsbﬁﬁ:\iiﬂ:ﬂi”ﬂﬁﬂﬁﬁiﬂﬁ

Dohle 2009[18] 13.36 3.18 1272 333 18 10.3% 0.64 [-1.49,2.77] T

Mirela Cristina 2015([35] 465 7.5 7 473 63 8 6.4% -0.80[-7.87,6.27] — T

Selvaraj 2014[31] 308 238 10 88 139 10 21% 22.00(4.86,39.14] I e—

Thieme H 2013[24) 85 114 18 982 106 21 65% -0.70[-7.65,6.25) — T

SfCHER 2011(21) 222 2.7 15 17.4 199 15 10.6% 4.80[3.10, 6.50) -

F¥A 2013(28) 58.77 3.79 42 46.32 3.84 41 106% 12.45[10.81,14.09) -

¥BRTT 2014(29) 29.36 423 30 2052 3.02 30 105%  8.84(6.98,10.70] -

Subtotal (95% CI) 140 143 56.9% 5.58 [1.37, 9.80] -

Heterogeneity: Tau®*= 25.14; Chi*= 99.18, df= 6 (P < 0.00001); F=94%

Test for overall effect: Z= 2.60 (P = 0.009)

1.9.2 FRITEN KR AT 3 AR EE Fugl- Meyermﬁ]ﬁﬁiﬁiﬁ%ﬁﬂ@ﬁﬁ"ﬁ

Arya KN 2015 [34] 30.41  9.07 23 558 8.0%  7.41(2.30,12.52] —_—

Lin KC 2014(30] 4986 897 14 4713 1012 14 6.4% 2.73[-4.35,9.81) 1T

MichielsenME 2011[19] 435 14 20 366 142 20 52% 6.90[-1.84,1564] T

Park JY 2015[33] 96 266 15 4.93 281 15 10.4% 4,67 [2.71,6.63) -

Wu CY 2013([25] 51.25 814 16 4788 9875 17 7.1% 3.37 [-2.74,9.48) -

Fi 2013(26) 4436 1458 25 3845 1339 25 59% 5091[-1.85 13.67] b

Subtotal (95% CI) 107 107  43.1% 4.89 [3.26, 6.52]

Heterogeneity: Tau®*= 0.00; Chi*=1.85, df=5 (P = 0.87), F= 0%

Test for overall effect: Z= 5.87 (P < 0.00001)

Total (95% CI) 247 250 100.0% 5.39 [2.63, 8.14] L 4

Heterogeneity: Tau®= 17.98; Chi*= 106.46, df= 12 (P < 0.00001); F= 89% 30 40 o0 1 20

Test for overall effect: Z= 3.83 (P = 0.0001)
Test for subaroup differences: Chi*= 0.09. df=1 (P = 0.76). F= 0%

Favours [control] Favours [experimental]

3 BHRITIRAL S B RAE B FMA-UE FCB 2R

Experimental Control Mean Difference Mean Difference
Study or Subgrou, Mean SD_Total Mean SD_Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Dohle 2009[18] 47 125 18 38 79 18 35%  0.80[6.03,763) I —
Invernizzi M 2013(23) 47.64 1519 13 3367 2033 12 09% 13.97[0.19,28.13)
MichielsenME 2011(19] 255 17.4 20 211 168 20 1.5% 4.40[6.20,15.00] —
Thieme H 2013([24) 34 71 18 28 67 21 78%  0.60[3.76,4.96 -1
BHEZ 2011[21) 104 129 15 68 056 15 41.8% 3.60[2.89,4.31) n
FBERTE 2014[29) 1084 121 24 587 036 24 44.4% 4.97 [4.46, 5.48] =
Total (95% Cl) 108 110 100.0%  3.98[2.64,5.31] .
Heterogeneity: Tau?= 0.98; Chi*= 15.38, df= 5 (P = 0.009); F=67% S0 10 o 10 2

Test for overall effect. Z= 5.84 (P < 0.00001)

Favours [control] Favours [experimental]

B4 G Tk S GRS ARAT 13 LU A ZRA (2]
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.2.1 BRITENRE /N3 AR EPEE L Brunnstrom 4 BIH W
Kim H 2014([32] 325 1.49 12 245 1.44 11 56% 0.80 [-0.40, 2.00] 1
Mirela Cristina 2015([35] 452 054 7 433 089 8 13.2% 0.19[-0.55, 0.93] T
Selvaraj 2014([31] 45 1.4 10 26 11 10 6.5% 1.90[0.80, 3.00]
%41 2013[27) 455 0.86 22 39 1.02 22 20.3% 0.65[0.09,1.21] —
Subtotal (95% CI) 51 51 45.6% 0.78 [0.16, 1.40] >
Heterogeneity: Tau*= 0.21; Chi*= 6.45, df= 3 (P = 0.09); F=53%
Test for overall effect: Z= 2.47 (P = 0.01)
1.2.2 FRITEMN R AT 3 AR EFEH L Brunnstrom 4 $if 0
Lee MM 2012[22) 35 13 13 25 13 13 7.8% 1.00[0.00, 2.00] —
YavuzerG 2008 [15] 37 1.2 17 28 09 19 14.3% 0.90[0.20, 1.60] —_—
% 2015(36) 456 0.73 36 398 094 36 32.2% 0.58[0.19, 0.97] -
Subtotal (95% CI) 66 68 54.4% 0.69 [0.37, 1.01] L 4
Heterogeneity: Tau®= 0.00; Chi*= 1.02, df= 2 (P = 0.60); F= 0%
Test for overall effect: Z= 4.21 (P < 0.0001)
Total (95% CI) 117 119 100.0% 0.72[0.42, 1.02] *
Heterogeneity: Tau?= 0.03; Chi*= 7.47, df = 6 (P = 0.28); F= 20% 4 2 o 2 }‘

Test for overall effect. Z= 4.78 (P < 0.00001)
Test for subaroun differences: Chi*= 0.07. df=1 (P = 0.80). F=0%

Favours [control] Favours [experimental]

B 5 SRS TR RLSE RS AL Brunnstrom 4301 TP 3 HL AR ARARIE

Experimental Control

Study or Subgrou Mean SD_Total Mean

Mean Difference

SD_Total Weight IV, Random, 95% Cl

Mean Difference
IV, Random, 95% CI

1.3.1 GRUT IR DT 3 AR 7 B & IR Barthe 1B RIF 4 W

Thieme H 2013[24] 57.2 20.2 18 625 228 21 5.7%
%41 2013(27) 735 1098 22 67.05 12.03 22 12.4%
SfCHER 2011(21) 8233 253 15 78 387 15 191%
F¥h 2013(28) 7975 7.79 42 7525 755 41 17.8%
FBERTE 2014[29) 79.18 4.39 30 66.57 4.45 30 19.2%
Subtotal (95% CI) 127 129 74.2%

Heterogeneity: Tau®*= 22.97; Chi*= 33.78, df= 4 (P < 0.00001); F= 88%
Test for overall effect: Z= 2.42 (P = 0.02)

-5.30 [-18.80, 8.20]
6.45 [-0.36, 13.26)
4.33[1.99, 6.67]
4.50 [1.20, 7.80]
12.61 [10.37, 14.85)
5.99 [1.14, 10.83]

1.3.2 FRUT IR R T34 ARG 3 b it 2 & R Barthel &R 5 MM

F4i& 2013([26) 67.5 13.48 25 60.21 1572 25 10.6%
% 2015(36) 7219 962 36 66.94 11.98 36 151%
Subtotal (95% CI) 61 61 25.8%
Heterogeneity: Tau®*= 0.00; Chi*= 0.18, df=1 (P = 0.68);, F= 0%

Test for overall effect: Z= 2.67 (P = 0.008)

Total (95% CI) 188 190 100.0%

Heterogeneity: Tau®*= 18.37; Chi*= 34.59, df= 6 (P < 0.00001); F=83%
Test for overall effect: Z=3.15 (P = 0.002)
Test for subaroup differences: Chi*= 0.00. df=1 (P = 0.96). F= 0%

7.29 [-0.83, 15.41]
5.25[0.23,10.27)]
5.81[1.55, 10.08]

6.11[2.31, 9.92]

9+++1|

o]

<

-20 -10 0 10 20

Favours [control]

6 BRITIRA S OB AT RS MBI LA AR AR

Experimental Control
udy or Subgrou Mean _SD Total Mean

1.4.1 SRITEXN AR DT AR R B & L AR VASIE IR A

Dohle 2009[18] 1.74 019 18 1.74 0.22 18 16.1%
Thieme H 2013([24] 183 45 18 181 45 21 16.2%
SKCRER 2011(21) 06 029 15 1.67 0.29 15 131%
F¥i7 2013([28] 1.47 0.23 42 1.53 0.25 41 17.0%
Subtotal (95% Cl) 93 95 62.4%

Heterogeneity: Tau®= 1.00; Chi*= 30.39, df= 3 (P < 0.00001); = 90%
Testfor overall effect: Z=1.50 (P=0.13)

1.4.2 GRITEN AR AT 3 AR AR ERE ERARVASEHIA

Cacchio A1 2009[16] 43 25 24 72 22 24 16.3%
CacchioA2 2009([17] 148 45 8 727 92 8 51%
MichielsenME 2011[19] 8.8 108 20 9.2 141 20 16.3%
Subtotal (95% CI) 52 52 37.6%

Heterogeneity: Tau®= 2.18; Chi*= 25.00, df= 2 (P < 0.00001); F=92%
Testfor overall effect: Z= 2.04 (P = 0.04)

Total (95% CI) 145 147 100.0%
Heterogeneity: Tau*= 1.05; Chi*= 57.75, df= 6 (P < 0.00001); F= 90%

Test for overall effect: Z= 2.52 (P = 0.01)

Test for subaroun differences: Chi*=1.10.df=1 (P=0.30). F=8.7%

B7 BRI RS AR S i

Std. Mean Difference
SD Total Weight IV, Random, 95% CI

0.00 [-0.65, 0.65]

0.04 [-0.59, 0.67)
-3.59 [-4.80,-2.38)
-0.25 [-0.68, 0.18)]
-0.80 [-1.85, 0.25]

-1.21 [-1.83,-0.59)
-7.56 [-10.73, -4.39)
-0.03 [-0.65, 0.59)
-1.95[-3.83, -0.07]

-1.09 [-1.94, -0.24]

Favours [experimental)

Std. Mean Difference
IV, Random, 95% CI

->

*

-

-

-10 -5

0 5 10

Favours [experimental] Favours [control]

41 VAS 3R LR AR AR
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Experimental Control

Std. Mean Difference Std. Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Cacchio A1 2009[16] 47 26 24 8.1 2 24 498% -1.44[-2.08,-0.80] =
MichielsenME 2011[19] 8 128 20 149 253 20 50.2% -0.34 [-0.96, 0.29]

Total (95% CI) 44 44 100.0% -0.89[-1.97, 0.20]

Heterogeneity: Tau*= 0.51; Chi*= 5.85, df=1 (P = 0.02); F=83%
Test for overall effect. Z=1.61 (P=0.11)

-10 -5 0 5 10
Favours [experimental] Favours [control]
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WA

2% Meta 4357 11 J5y BR 1 - D28 A 5% A6 A F 7
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Sy PR RS | 3k 2 JRy BRE 32 P BE 25 Meta 70 Hr 45 2R A1
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EE A ——F W B R -5 K215t , SR T e JLAF B
Bk I B LR T 8 SO bR S e | R 145 15 Xk
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SCARRIE e
Neuromuscular electrical stimulation in spinal cord injury

BACKGROUND AND OBJECTIVE Although high intensity strength training can enhance the hypertrophic response and generate
optimal muscle strength gains, strength training may not be feasible in patients with a spinal cord injury (SCI). This study assessed the effect
of neuromuscular electrical stimulation (NMES) high-intensity training in patients with SCI.

METHODS Subjects were five adults with chronic SCI at levels T3-T12, with American Spinal Injury Association Impairment Scale
(AIS) scores of B, B, D, A and A. Training included high intensity electrical stimulation, delivered by a high-voltage, constant-current e-
lectrical stimulator, placed at the rectus femoris, vastus lateralis and vastus medialis with five sets of 10 repetitions for each leg, twice per
week for 12 weeks. Assessments, completed at baseline and at 12-week follow-up, included knee extension torque measurements, muscle
cross-sectional area of the quadriceps, as assessed by ultrasound, blood biomarkers for lipid profiles and inflammation as well as measures of
spasticity and quality of life.

RESULTS Compared with baseline, the quadriceps extension torque increased by a mean of 35% , with the cross-sectional area of this
muscle group increasing by 47%. In addition, the LDL concentration was reduced by 1.8 (P=0.06) , with a significant increase in the HDL/
LDL ratio (P=0.04) and a near significant decrease in cholesterol/HDL ratio (P=0.08). Quality of life measures did not significantly in-
crease, while scores on the spinal cord injury spasticity evaluation tool improved by five percent (P=0.04).

CONCLUSION This study of patients with chronic spinal cord injury found that 12 weeks of high intensity neuromuscular electrical
stimulation training can increase knee extensor torque and muscle mass, as well as lipid profiles, though with no significant improvement in
quality of life.

[ # A : Bochkezanian V, Newton RU, Trajano GS, et al. Effects of neuromuscular electrical stimulation in people with spinal cord inju-

ry. Med Sci Sports Exer, 2018,9,50(9) : 1733-1739.]



