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Return to Sports Following Rotator Cuff Repair:
A Systematic Review and Meta-Analysis

Du-Han Kim, Ki-Cheor Bae, Chul-Hyun Cho

Department of Orthopedic Surgery, Keimyung University School of Medicine, Daegu, Korea

Purpose: Given the increasing common use of rotator cuff repair (RCR), return to sport (RTS) remains an important
challenge and measure of success for athletes undergoing RCR. To determine the rate of return to the same level
of sports after repair of rotator cuff tears.

Methods: The PRISMA (Preferred Reporting ltems for Systematic Reviews and Meta-Analyses) guidelines were
followed to perform this systematic review and meta-analysis of the results in the literature. The electronic databases
of PubMed, Embase, Cochrane Library, and Scopus were used for the literature search. Study quality was evaluated
according to the MINORS (Methodological Index for Nonrandomized Studies) checklist. Studies evaluating the rate
of return to the same level of sports after repair of partial- or full-thickness rotator cuff tears were included.
Results: Ten studies were reviewed, including 357 patients who were treated with RCR and who had a mean
follow-up of 48.1 months (range, 16—74 months). The overall rate of RTS was 88.6%. Among them, 77.9% (95%
confidence interval [Cl], 67.1%—-86.0%) of patients were able to return to the same level of sports according to
the meta-analysis. Subgroup meta-analysis revealed that partial-thickness rotator cuff tear was 77.9% (95% CI,
70.0%—84.1%), and full-thickness was 69.6% (95% CI, 46.3%-85.9%), but there was no statistical significance
(p>0.05).

Conclusion: Most patients (88.6%) were able to return to sports after RCR and 78% of patients return to sports
at the same level of play as before their injury.
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9] glo|EHo] A9 PubMed, Embase, Cochrane Library,
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activity) or (return to play)/E 3ot} 201941 8% 15Y0] wpA]d}
AT AF=. ] A2 2%(DHK and CHO)O] A4 59
4oz Ao, N9l BAT7} 9 AR senior
author (KCBY} 3% 242 S9ick. A4S A9e ., 27
glojej#lo] A9 AME Holsty] Qo T =79 IREd
5= 12 H4skid.

3. 2¢ dEI|E

$& 7|97} 71&9 e 1Esto] 22 1547K2004-2019
W) s =2 gatog siglch B39 MY 7|EL (1)

, A AE 252 HES] A 712 AR
ZA3IAL. o] F Aol 7ke] o Fole A
=2 HEsI A3 Bl £ AEIlA 37t

ATo] x3te B39 A H7l MINORS (Methodological
Index for Nonrandomized Studies) AT} AE0] wha} Kafaidrt”.
o AZYAEE HlFL9 A7) A Blap] i S2a]
JokE AR 2 12714 B7} (87} 9] non-comparative
study®} 47}2)9] comparative study) 0.2 FAJ=o] Qlr}’. T It
A7t H9H O gristglon, A BYATt Qo BE

AL 7k 819 & Fefsto] oA UAAA.
5 18 F&

Ao 25 Aol HaHE thee] BREZ0) vt Hs)
o g TR Slgich (1) B ST A,



i

YFY 9. AW2H BYE T 25 =7l o AAIH DA L vjEr g4

-

iy

o

HE. 97 49 4. 0) Sdobde Sl 40 5 200 204 QU ok 4 o 42 ol
32 5 ¢, S 8, ) AH) B9 SYEY Sle) 28 ezt 45 Tol4 25 2918 Holt
VA 99, 0 S $U BAGE e opiad st @7 2 594 4%

ofr

T, B W, B e o), (9) & F AWRE BAS (heterogeneity) A FEEE ARG, Iglo] 25%-49%
B4 A dAZY g, 71538 aﬂh e T AHR, = “low,” 50%-75%+ “moderate,” 75% OJAF2 “high”& HLto}
aip}! 20w < dolH 7] YFAL f | chart )

6. g%pgl | 8tAF 9l %7:“ tg‘ﬂ ME‘} . ]E%a =2 ]’ ]H‘fi unnel chart repre
senting HHS ARSSIROH, o] HIHLE yE0 7} ¢jL0] F71E,

DE e 242 Ay gy 2dS gdolo], do] TP X352 immediate estimated effectS LFER]H, %FFJ} R e Ea

C

o

5 629 Articles identified through database

gf:_) searching (Pubmed, Embase, Cochrane,

< Scopus)

3 242 Articles excluded
|| 196 Off topic
— 13 Non-clinical studies

274 Articles after duplicates / 22 Expert opinions or reviews

= removed 10 Case reports or technical note

g 1 Not written in English

3

3

. 24 Articles excluded
82 Articles screened \ 23 No data about pre- and

— postoperative level of RTS

= 1 No data specific to RCR

E 8 Full-text articles assessed

2 for eligibility

[} 2 Records included

— Through citation review Fig. 1. PRISMA (Preferred Re-

) porting Items for Systematic

() . . .

S 10 Artlgles |nclud6jd Reviews and Meta—-Analyses)

2 in the final analysis flow diagram. RTS: return to
L sport, RCR: rotator cuff repair.

Table 1. Study characteristics

Level of Follow-up MINORS

Study (year) Design No. of group evidence  period (mon) score
Mazoue and Andrews Retrospective 1 Y, 67 (33—93) 10/16
(2006)"
Liem et al. (2008)" Prospective 1 1 25.7 (24—29)  10/16
Spencer (2010)° Retrospective 1 Y 29 (16—41) 12/16
Bartl et al. (2011)" Retrospective 1 \Y 62 (25—72) 10/16
Franceschi et al. Prospective 2 (Transtendon repair, full | 38 (29—49) 22/24
(2013)" thickness conversion repair)
Antoni et al. (2016)' Retrospective v 45+14 11/16
Simon et al. (2017)" Retrospective v 27 (12—72) 10/16
Azzam et al. (2018)"® Retrospective Y 74 (24—120)  10/16
Vap et al. (2018)" Retrospective \Y) 72412 12/16
Rossi et al. (2019)%° Retrospective 2 (Bursa side partial tear, \Y, 54 (24—113) 16/24

articular side partial tear)

Values are presented as mean (range) or meanzstandard deviation.
MINORS: Methodological Index for Nonrandomized Studies.
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Table 2. Patient characteristics

&2 ohe Bk 718%0I9H. F 719 Aol 25 S50l
it 7leo] ZEo] Yo, of, HYA, 9 5 2Hs=
50! 7H} w2 HE&Z AASATH(Table 2).

TN 240 SHY X2 WY

4 714 Q3. HldE)2 419 A, F 1147800 A
71&0] Hol U=l 85 (59.0%)% SN 5 E 2
59 oAt Aol AUtk &AH AN Hrg BE
T H2 164 (49.0%), ASTEL 171F](51.0%) P20, AL
(82.1%)°] 7H Wttt & W9l B0l A, 2828](84.2%)
= WEAL 5L, 1684.8%) - HadN s, 379
(1L0%)= 714 B3 Adeidled, Mg 23ed vF
subscapularis”} ¥ $&2 A48T v AP HH A2 LpER
th. 7HE ol AgE B AleS ABAZ &40l
(Table 3).

N

Study p,\;?iér?t; Age (yr) Se(),iA:r?)t'O Sports (participant) Sport level
Mazoue agd 16 29.4 (25—33) 16:0 Baseball (n=16) Professional, 16
Andrews
Liem et al.” 21% 58.9 (46—368) 14:7 Tennis (n=11), golf (n=5), Competitive, 9;
volleyball (n=3), swimming recreational, 12
(n=2), fencing (n=1),
handball (n=1)
Spencer® 20 41 (18—354) 16:4 NR Competitive, 2;
recreational, 18
Bartl et al.' 30 43.1 (15—364) 26:4 Contact (28%), overhead Professional, 3;
sports (32%), other sports semiprofessional, 7;
(40%) recreational, 18; NR, 2
France%chi 60 57.3 (34—71) 31:29 NR NR
et al.
Antoni et al.' 76 57.0+7.3 39:37 Tennis+swimming+golf Recreational, 76
(n=53), physical
exercise+running (n=23)
Simon et al.'’ 12 55.0 (28—66) 10:2 Rock climbing (n=12) Recreational, 12
Azzam et al.' 32" 16.1 (13—18) 28:4 Football (n=23), baseball Competitive, 32
(n=14), basketball (n=7),
softball (n=4), wrestling
(n=4), motorcross (n=4),
track (n=2), volleyball (n=2),
other sports (n=3)
Vap et al."” 20 55.0+11 13:7 NR NR
Rossi et al.? 70 42.2 (21-66) 37:33  Overhead (n=15), collision ~ Competitive, 26:

(n=20), other sports (n=35) recreational, 44

Values are presented as mean (range) or meanzstandard deviation.

M: male, F: female, NR: not reported.

*Two patients participated in two sporting activities: TAthletes involved in =1 sports.
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Table 3. Characteristics of injuries and treatment

Traumatic/
Study atraumatic Partial/full-thickness tear Surgical technique Concomitant procedure
origin
Mazoue and NR Full-thickness, 16 Mini—open repair, 16 SLAP repair, 2
Andrews'?
Liem et al.” NR Full-thickness, 21 (SSP, 21) Double row, 21 Biceps tenotomy, 4; lateral
clavicle resection, 4; SAD, 21
Spencer® NR Partial-thickness, 20 All-inside, 20 NR
Bartl et al.' 30/0 Full-thickness, 30 (SSC, 30) Open repair, 30 Biceps tenodesis, 16
Franceschi NR Partial-thickness, 38 Transtendon, 20; SAD, 23
et al."” full-thickness
conversion, 18
Antoni et al.' NR Full-thickness, 76 (SSP, 31; Single row, 7; Biceps tenodesis, 8; SAD, 76;
SSP+ISP, 27 SSP+ISP+SSC, double row, 69 lateral clavicle resection, 7
10; SSP+SSC, 6; SSC, 2)
Simon et al.'’ 6/6 Partial-thickness, 5; Single row, 5; NR
full-thickness, 7 (SSP, 12) double row, 7
Azzam et al.'® 29/3 Partial-thickness, 18; Single row, 14, Labral repair, 10; SLAP repair,
full-thickness, 14 double row, 11; 3: biceps tenosesis, 1.
open repair, 7 capsular release, 1
Vap et al.' NR Partial-thickness, 20 (SSP, 20)  /n situ repair,17; SAD, 24; biceps tenodesis, 24
double row, 3
Rossi et al.? 20/50 Single row, 70 NR NR

NR: not reported, SLAP: superior labrum anterior to posterior, SSP: supraspinatus, SAD: subacromial decompression, SSC:
subscapularis, ISP: infraspinatus.

Weight Weight

Study Events Total Proportion 95%-Cl (fixed) (random)
Mazoue, 2006 6 16 D 0.38 [0.15;0.65] 7.1% 10.7%
Liem, 2008 19 21 —t 0.90 [0.70;0.99] 3.4% 7.7%
Spencer, 2010 19 20 i 0.95 [0.75;1.00] 1.8% 5.2%
Bartl, 2011 21 28 —_— 0.75 [0.55;0.89] 9.9% 11.9%
Franceschi F, 2013 27 38 —_— 0.71 [0.54;0.85] 14.7% 13.1%
Antoni, 2016 52 76 ——— 0.68 [0.57;0.79] 31.0% 14.8%
Simon, 2017 11 12 — 0.92 [0.62;1.00] 1.7% 5.1%
Azzam, 2018 25 27 I 0.93 [0.76;0.99] 3.5% 7.8%
Vap, 2018 13 17 b 0.76 [0.50;0.93] 5.8% 9.9%
Rossi, 2019 56 70 — 0.80 [0.69;0.89] 21.1% 14.0%
Fixed effect model 325 - 0.74 [0.69; 0.79] 100.0% -

Random effectg model ) _— 0.78 [0.68; 0.86] - 100.0%
Heterogeneity: 1'=62%, © =0.4753, p<0.01 I T T 1
0.2 0.4 0.6 0.8

Fig. 2. Forest plot chart of the combine rate of return to sports at the same level of play as before injury. Cl: confidence
interval.
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Weight Weight
Study Events Total Proportion  95%-Cl (fixed) (random)
Partial-thickness tear
Spencer, 2010 19 20 0.95 [0.75;1.00] 4.1% 4.1%
Franceschi F, 2013 27 38 0.71 [0.54;0.85] 33.9% 33.9%
Vap, 2018 13 17 t 0.76 [0.50;0.93] 13.3% 13.3%
Rossi, 2019 56 70 —_— 0.80 [0.69;0.89] 48.6% 48.6%
I
Fixed effect model 145 <‘> 0.78 [0.70; 0.84] 100.0% --
Random effects model _ 0.78 [0.70; 0.84] -- 100.0%
T |

Heterogeneity: 1°=23%, 1°<0.0001, p=0.27 |

0.6 0.7 0.8 0.9
Weight Weight
Study Events Total Proportion  95%-Cl (fixed) (random)
Full-thickness tear
Mazoue, 2006 6 16 i 0.38 [0.15;0.65] 13.8% 24.3%
Liem, 2008 19 21 I 0.90 [0.70;0.99] 6.6% 19.0%
Bartl, 2011 21 28 T 0.75 [0.55;0.89] 19.3% 26.3%
Antoni, 2016 52 76 —a— 0.68 [0.57;0.79] 60.3% 30.4%
1
Fixed effect model 141 <> 0.68 [0.59; 0.76] 100.0% --
Random effectg model e ——— 0.70 [0.46; 0.86] -- 100.0%
Heterogeneity: 1'=72%, © -0.7529, p=0.01 I T T 1
0.2 0.4 0.6 0.8

Fig. 4. Forest plot chart of subgroup meta—analysis comparing return to sports proportion between partial- and full-thick—
ness rotator cuff tear. Cl: confidence interval.
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Table 4. Return to sports and outcomes

RTS at the same

Functional score

Study Rate of RTS level of play as Complication
before injury Preoperative Final follow-up
Mazoue and 16/16 (100) 6/16 (37.5) NR NR NR
Andrews'?
Liem et al.'” 21/21 (100) 19/21 (91.9)  Constant score, Constant score, 84.2 Retear, 5
54.9
Spencer® NR 19/20 (95) PSS, 74 (range, PSS, 92 (range, 86—99) Retear, 1
56—84)
Bartl et al.' 28/28 (100) 21/28 (75) CS, 51.3 CS, 82.2 Stiffness, 2
Franceschi et al." NR 27/38 (71.1)  NR NR Stiffness, 4
Antoni et al.' 67/76 (88.2) 52/76 (68.4) WORCI, 30.2+15.0 WORCI, 82.7+15.1 NR
Simon et al."” NR 11/12 (91.7)  NR CS, 92 (range, 80—98) NR
Azzam et al.'® NR 25/27 (93) NR ASES, 93 (range, 65—100), Retear, 2
WORCI, 89 (range, 60—100),
VAS, 0.3 (range, 0—3)
Vap et al." 16/17 (94.1) 13/17 (76) ASES, 60; ASES, 97; QuickDASH, 7; None
QuickDASH, 27; SF-12, 55
SF-12, 42
Rossi et al.?° 61/70 (87) 56/70 (80) ASES, 44.3; VAS, ASES, 88.1; VAS, 1.2 Stiffness, 5

6.1

RTS: return to sport, NR: not reported, PSS: Penn shoulder score, CS: Constant score, WORCI: Western Ontario Rotator
Cuff Index, ASES: American Shoulder and Elbow Surgeons, VAS: visual analog scale, SF-12: Short-form 12.
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