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A Meta Analysis of Early Exercise and Conservative Exercise after Rotator Cuff Repair Yin Zhudan, Zhong Qi s Bao
Nirong, et al. School of Nursing, Nanjing University of Chinese Medicine , Nanjing 210023, China
[Abstract] Objective: To systematically evaluate the differences between early and conservative functional exercise
after arthroscopic rotator cuff repair. Methods: A number of Chinese and English databases were retrieved until 15th
December 2019, and randomized controlled trials meeting the inclusion and exclusion criteria were collected. After
literature quality evaluation, the extracted data were analyzed with REVMANS. 2 software. Results;: A total of 9
randomized controlled trials were included, including 901 patients, of whom 474 were in the early activity group and
427 were in the conservative activity group. In terms of the score of shoulder joint function, the SST score in the
early rehabilitation group was higher than that in the conservative group at the 4th month, 6th month and 1st year
after surgery. In terms of mobility. flexion motion at 6th month and abduction activity at 6th week after operation
recovered better in the early rehabilitation group than in the conservative rehabilitation group, and there was no sig-
nificant difference in internal and external rotation activity between the two groups. In addition. there was no signif-
icant difference in postoperative pain and rotator cuff healing integrity between the two groups. Conclusion: Early
rehabilitation can promote forward flexion and abduction activity in the early and middle stages of the recovery. but
there is no significant difference between early and conservative rehabilitation in its long-term efficacy and other indi-
cators. Due to the limited quality of the included studies, the above conclusions need to be verified by more high-
quality randomized controlled trials.
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early delayed

Study or Subgroup _ Mean SD Total Mean

SD Total Weight IV.R

Mean Difference
95% Cl
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Mean Difference
IV. Random. 95% CI

5.1.1 UR6IEMpiE A I

Mazzocca2017 25 7 35 28 9 33 74%
Roo2015 30.29 17.06 79 319 1405 51 6.0%
Sheps2015 226 291 a0 15 282 a5 37%
Subtotal (95% Cl) 194 169 117.1%
Heterogeneity: Tau®=11.18; Chi*= 4.73, df= 2 (P = 0.09), F= 58%
Testfor overall effect: Z=0.11 (P = 0.92)

5.1.2 RIR3AM bR EE

Arndt2012 456 149 46 275 194 46 47%
Kim2012 71.22 2898 56 B66.33 24382 49 30%
Mazzocca2017 53 13 34 55 19 kil 4.1%
Sheps2015 526 2941 80 537 269 85 38%
Subtotal (95% CI) 216 211 15.5%

Heterogeneity: Tau®= 88.35; Chi*= 17.79, df= 3 (P = 0.0005), F= 83%
Testfor overall effect: Z=0.99 (P = 0.32)

51.3 R JS6 AR IE

Arndt2012 543 125 46 443 194 46 5.0%
Cuff2012 44 45 33 432 5 35 8.9%
Keener2014 80 141 61 813 13 53  B.4%
Kim2012 77.21 2013 56 7286 2973 49 31%
Mazzocca2017 63 16 3 61 17 27 3.8%
Sheps2015 731 173 80 742 174 85  6.1%
Subtotal (95% CI) 307 295 33.3%
Heterogeneity: Tau®= 5.35, Chi*= 8.85, df=5(P=0.12), F= 43%

Test for overall effect: Z=1.15 (P = 0.29)

5.1.4 RSE1EIMBERIE

Arndt2012 581 132 46 483 182 46 51%
Cuff2012 46 3 33 45  4.25 35 9.3%
Keener2014 847 139 61 886 119 53 B6.6%
Kim2012 785 2584 56 81.33 36.56 49 23%
Mazzocca2017 61 18 1] 58 17 27 35%
Sheps2015 779 134 80 2023 138 85 71%
Subtotal (95% CI) 307 295 34.0%
Heterogeneity: Tau®= 8.99; Chi*= 13.94, df= 5 (F = 0.02); F= 64%
Testfor overall effect: Z=0.33 (P=0.74)

Total (95% CI) 1024 970 100.0%

Heterogeneity: Tau®= 11.81; Chi*= 54.21, df= 18 (P < 0.0001); F=67%
Test for overall effect: Z=1.56 (P=0.12)
Test for subaroun differences: Chi*=1.14.df=3 (P=077). F= 0%

-3.00 [-6.85, 0.85]
-1 81 [7.00,3.78]
7.60[1.15,16.35]
0.27 [.5.30,4.76]

18.10[11.03, 25.17]

4.89[5.40,15.18]
-2.00[-9.99, 5.99]
-110[-9.67,7.47]
5.13[-5.06,15.32]

10.00 [3.33, 16.67]
1.00 [-1.26, 3.26]
-1.30 [-6.28, 3.68]
4.35 [-5.50, 14.20]
2.00 [-6.53,10.53]
-1.10 [-6.35, 4.18]
1.72 [1.22, 4.65]

.80 [3.30, 16.30]
1.00 -0.74, 2.74]
-3.80 [8.64, 0.84]
-2.83[15.10, 9.44]
3.00 [6.01,12.01]
240 [B.57,1.77]
0.58 [-2.86,4.01]

1.69 [-0.43,3.80]

B7 24855k f B i Meta A7

early delayed
Study or Subgroup _ Mean SD_Total Mean SD Total Weight
Roo2015 4492 1593 79 4259 176 51 38.0%
Sheps2015 1198 161 80 77 144 85 62.0%
Total (95% Cl) 159 136 100.0%

Heterogeneity: Tau®= 0.00; Chi*=0.23, df=1 (P=0.63); F=0%
Testfor overall effect: Z=1.86 (P = 0.06)

Mean Difference

T

w tw“

.!|‘}
||

\ &

'S

IV. Random. 95% CI

20 -10 10 20

early delayed

Mean Difference

2.33[-3.64,8.30]
4.20[-0.47,8.87]

3.49[-0.19,7.17]

B8 241 A%k f B Metad#7

early delayed
Events Total Events Total Weight M-H,

Cuff2012 5 33 3 35 156%
Keener2014 6 63 3 53 1590%
Mazzocca2017 " 32 9 29 54.4%
3PsR 2018 4 38 3 38 140%
Total (95% CI) 166 155 100.0%
Total events 26 18

Heterogeneity. Tau®= 0.00; Chi*= 0.54, df= 3 (P = 0.91), F=0%
Testfor overall effect: Z= 0.98 (P=0.33)

Risk Ratio

Random, 95% Ci
1.77 [0.46, 6.82)
1.68 [0.44, 6.41]
1.11 [0.54, 2.28)
1.33 [0.32, 5.56]

1.31 [0.77, 2.23]
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Risk Ratio
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-

0.2

05 2 5
early delayed

MGRI7T 2 — a2 25, BRI 52 58 B IR Y 3)
A AL PA 9 11 32 3 20 7 AL R T A A ™ A AR A LR

BN R AR Y <<20cm DA 8 2 AL il 45
ESERES ik & RO R B PO R 2R | B i AT
SPEATE B R T L2 R T A A R R T 3
MEK . TIETT kS T 8E SCHE i B3 X LG

(1]

(2]

I ES WA A /N o TR O S R 00 R O R
e AR Ak BT, W
TR T SRR IRYT IR 5 R i
1 0 B9 sh U 25 L3R 97 i R 3 B
R £ R 5L 58 TR IR S TR 97 R
TFBIGYT . X BE AT I L Ah R Ab
JHE « A WA 55 20 O T Bl I e A
LR, HETW TREIRE R
INNEIRTSAER IR SR 8 I N ERCR EIE S
G Bl B R B R A AT
A T W S it — T . RIG
SRR BT LI AN R 5 T Re 0 I Bl
JE B A I DR A2 o — 52 PR
AT RE 5 H At 2 F R 2 A SC
W5 3 4B O =X R SR B L R AR Y
Jog FRAEAE R A0S R AR AE . T
Il PR 4 -5 v 34 1 25 6 2% ik R A I R IR
FEAE s DA o 1 A PRk i e & 48 =
HE,

3.3 BFRMA BT AR H
AT S R R g8 A5
D7 A AEAE S ) B2 3 ) Je B 4 5 i 40
A9 RESCFE M Bk R %, A
SR BR B PE Al T 2N [ 0 26 $0s
AT Meta 4347, 145 Meta 53 17 1)
T2 2 BRI 5 55 A0 BT 4 A BF 5
PR B T AT HF R E I AE AR
TBE R AR FEENZER, WESTT
P45t 25 5 i B R 5 A i
5 JA M D AR 5 R A 10 AR ) 2
P s I 2 2 ok U & S S Uil 2 L
TN B Je R 2= IE W T REIRAS (2
BB B i ELR A H i TS g — i R
JU [ U A 905 DI 2 D DU A R 4R R &2

JEAR IR [ B 2 R B AT R — B BL S R R A
Bl X AE—E R b2 X AR 5 7 RO . A
IFFE R R T BRI A0 A 7Y L% I UK 20 7 245
PSR WIS A5 T R B 22 JOREA g Jo o 1Y lfe PR
BEDLX RIS

IVESE

(% 3 #k]

Geary M B, Elfar ] C. Rotator Cuff Tears in the Elderly Patients[]].
Geriatr Orthop Surg Rehabil. 2015, 6(3): 220-224.
Bartl C, Kouloumentas P, Holzapfel K, et al. Long-term outcome

and structural integrity following open repair of massive rotator cuff



B - 2020 4F 8 A - 4 35 24 8 )

(3]

[4]

(5]

(6]

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

tears[J]. Int J Shoulder Surg. 2012, 6(1): 1-8.

Khazzam M, Kuhn J E, Mulligan E, et al. Magnetic resonance ima-
ging identification of rotator cuff retears after repair; interobserver and
int raobserver agreement[ J]. Am ] Sports Med. 2012, 40(8): 1722-
1727.

Desmoineaux P. Failed rotator cuff repair[ J]. Orthop Traumatol Surg
Res. 2019, 105(1) . 63-73.

Zakko P, Scheiderer B, Beitzel K, et al. Does quality of life influence
retear rate following arthroscopic rotator cuff repair? [J]. J Shoulder
Elbow Surg. 2019, 28(6). 124-130.

Chung SW, Huong CB. Kim SH, et al. Shoulder stiffness after rota-
tor cuff repair; risk factors and influence on outcome[ J]. Arthrosco-
py. 2013, 29(2): 290-300.

Zhang S, Li H, Tao H, et al. Delayed early passive motion is harm-
less to shoulder rotator cuff healing in a rabbit model[ J]. Am J Sports
Med. 2013, 41(8): 1885-1892.

Papalia R, Franceschi F, Vasta S, et al. Shoulder stiffness and rotator
cuff repairJ]. Br Med Bull. 2012, 104(1); 163-174.

Kluger R, Bock P, Mittlb Ck M, et al. Long-term survivorship of ro-
tator cuff repairs using ultrasound and magnetic resonance imaging
analys is[J]. Am J Sports Med. 2011, 39(10): 2071-2081.

Miller BS, Downie BK, Kohen RB. et al. When do rotator cuff re-
pairs fail? Serial ultrasound examination after arthroscopic repair of
large a nd massive rotator cuff tears[J]. Am J Sports Med. 2011, 39
(10) : 2064-2070.

Higgins JP, Altman DG, Tzsche PC, et al. The Cochrane Collabora-
tion's tool for assessing risk of bias in randomised trials[J]. BM]J.
2011, 343(2). d5928.

Kim YS, Chung SW, Kim JY, et al. Is early passive motion exercise
necessary after arthroscopic rotator cuff repair? [J]. Am ] Sports
Med. 2012, 40(4) . 815-821.

Mazzocca AD, Arciero RA, Shea KP, et al. The Effect of Early
Range of Motion on Quality of Life, Clinical Outcome, and Repair In-
tegrity After Arthroscopic Rotator Cuff Repair [ J]. Arthroscopy.
2017, 33(6): 1138-1148.

Cuff DJ, Pupello DR. Prospective randomized study of arthroscopic
rotator cuff repair using an early versus delayed postoperative physical
therapy protocol[J]. J Shoulder Elbow Surg. 2012, 21(11): 1450-
1455.

De RPJ, Muermans S, Maroy M, et al. Passive mobilization after ar-
throscopic rotator cuff repair is not detrimental in the early postopera-
tive period[J]. Acta Orthop Belg. 2015, 81(3); 485-492.

Sheps D M, Bouliane M, Styles-Tripp F, et al. Early mobilisation fol-
lowing mini-open rotator cuff repair: a randomised control trial[ ] ].
Bone Joint J. 2015, 97-B(9). 1257-1263.

Keener JD, Galatz LM, Stobbs-Cucchi G, et al. Rehabilitation fol-
lowing arthroscopic rotator cuff repair: a prospective randomized trial
of immobilization compared with early motion[ J]. ] Bone Joint Surg
Am. 2014, 96(1). 11-19.

TRAEAE. QP Al R AR S S [R] e 1) 4 e S )1 2R 280 R W
0. PrEmsEdf. 2010, 17(3) : 41-45.

Arndt J, Clavert P, Mielcarek P, et al. Immediate passive motion ver-

sus immobilization after endoscopic supraspinatus tendon repair: a pro-

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

427

spective randomized study[J]. Orthop Traumatol Surg Res. 2012, 98
(6): 131-138.

SRBL BRGSO T RS BRG] 5 SE R g
BT R T]. S BE A Ze Ak, 2018, 34(10): 1659-1663

Chan K, Macdermid JC, Hoppe D J, et al. Delayed versus early mo-
tion after arthroscopic rotator cuff repair: a meta-analysis[ J]. ] Shoul-
der Elbow Surg. 2014, 23(11). 1631-1639.

Chang KV, Hung CY, Han DS, et al. Early Versus Delayed Passive
Range of Motion Exercise for Arthroscopic Rotator Cuff Repair: A
Meta-analysis of Randomized Controlled Trials[J]. Am J Sports Med.
2015, 43(5): 1265-1273.

Riboh JC, Garrigues GE. Early passive motion versus immobilization
after arthroscopic rotator cuff repair[ J]. Arthroscopy. 2014, 30(8):
997-1005.

Shen C, Tang ZH, Hu JZ. et al. Does immobilization after arthro-
scopic rotator cuff repair increase tendon healing? A systematic review
and meta-analysis[ J]. Arch Orthop Trauma Surg. 2014, 134(9):
1279-1285.

Peltz CD, Sarver JJ, Dourte LM, et al. Exercise following a short im-
mobilization period is detrimental to tendon properties and joint mechan
ics in a rat rotator cuff injury model[J]. J Orthop Res. 2010, 28(7):
841-845.

Thomopoulos S, Williams GR, Soslowsky I.J. Tendon to bone heal-
ing: differences in biomechanical, structural, and compositional prop-
erties due to a range of activity levels[J]. ] Biomech Eng. 2003, 125
(1): 106-113.

Uezono K, Ide J, Tokunaga T, et al. Effect of Postoperative Passive
Motion on Rotator Cuff Reconstruction With Acellular Dermal Matrix
Gr afts in a Rat Model[J]. Am J Sports Med. 2014, 42(8): 1930-
1938.

van der Meijden O A, Westgard P, Chandler Z, et al. Rehabilitation
after arthroscopic rotator cuff repair: current concepts review and evi-
dence-based gui delines[ J]. Int J Sports Phys Ther. 2012, 7(2); 197-
218.

Thigpen CA, Shaffer MA, Gaunt BW, et al. The American Society of
Shoulder and Elbow Therapists’ consensus statement on rehabilitation
following arthroscopic rotator cuff repair[J]. J Shoulder Elbow Surg.
2016, 25(4): 521-535.

Koo SS, Burkhart SS. Rehabilitation following arthroscopic rotator
cuff repair[J]. Clin Sports Med. 2010, 29(2): 203-211.

Long JL., Ruberte TR, Skendzel JG, et al. Activation of the shoulder
musculature during pendulum exercises and light activities[ J]. J Or-
thop Sports Phys Ther. 2010, 40(4) . 230-237.

Longo UG, Rizzello G, Petrillo S, et al. Conservative Rehabilitation
Provides Superior Clinical Results Compared to Early Aggressive Re-
habilitation for Rotator Cuff Repair: A Retrospective Comparative
Study[J]. Medicina (Kaunas). 2019, 55(8):402-412.

SR A RS TR B ST 128 S IR TR w1 R R E O
TURERIE M) PEEBESE. 2015, 30(2) . 128-130.

Kim HJ, Kim JY., Rhee YG. When Do Patients Return to Previous
Daily Activity After Arthroscopic Rotator Cuff Repair[J]. Clin Orthop
Relat Res. 2019, 477(2) . 403-413.



