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Background: Young athletes who undergo surgery for a rotator cuff tear (RCT) are expected to return to sports (RTS) at the pre-
injury level.

Purpose: To determine the rate and level of RTS and associated factors after RCT surgery in young athletes.
Study Design: Systematic review; Level of evidence, 4.

Methods: A literature search was performed in PubMed, Embase, and Cochrane Library the PRISMA (Preferred Reporting ltems
for Systematic Reviews and Meta-Analyses) guidelines. The inclusion criteria were studies in English evaluating RTS after surgical
treatment of RCTs in athletes <40 years. Study quality was evaluated according to the Methodological Index for Nonrandomized
Studies scores. Fixed-effects and random-effects meta-analyses were conducted to investigate the overall RTS rate and the abil-
ity to RTS at the preinjury level and explore the heterogeneity of the studies.

Results: Of 168 studies initially identified, 13 studies (332 athletes; 270 competitive and 62 recreational) were included. The mean
age of the athletes was 26.1 years (range, 13.2-39 years). Eleven studies (289 athletes) reported the type of sports; the most com-
mon sports were baseball (n = 195), football (n = 47), and tennis (n = 13). A total of 25 athletes were lost to follow-up, leaving 307
athletes with postoperative RTS data for meta-analysis. The combined rate of RTS according to the fixed-effects model was 84%
(95% Cl, 80%-88%). The level of RTS was evaluated in 11 studies (251 athletes), and according to the random-effects models,
the combined rate of RTS at the preinjury level was 63% (95% Cl, 49%-77%). In a subgroup analysis, the rate of RTS at the pre-
injury level was significantly different between competitive athletes (61% [95% Cl, 46%-76%]) and recreational athletes (89%
[95% CI, 78%-99%)]) (P = .004).

Conclusion: Results of this review indicated that most young athletes were able to RTS after RCT surgery, and more than half
were able to RTS at the preinjury level. Compared with competitive athletes, a higher proportion of recreational athletes were able
to RTS at the preinjury level after surgery.
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After shoulder dislocation/subluxation, rotator cuff tear traumatic and overuse injuries, many people

(RCT) is one of the most common shoulder problems
encountered by orthopaedic surgeons, and it is a condition
that affects patients’ motor ability and reduces their qual-
ity of life.? RCTs are uncommon injuries in people <40
years old but cause significant morbidity if unrecog-
nized.">1® Because athletes are at an increased risk for
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worldwide undergo surgical treatment annually for
RCTs. Overhead athletes are particularly at risk of injury
because repetitive physiological demands imposed on the
shoulder increase microtrauma, while contact and collision
athletes increase the risk of acute traumatic tears.
Return to sports (RTS) is an important challenge after
RCT surgery and is a measure of success for athletes. In
a large study, including 683 athletes aged from 15 to 81
years, the overall rate of RTS was 84.7%, including
65.9% returning to the preinjury level of sports, but only
half of the professional athletes returned to the preinjury
level of sports.'* The main expectation of athletes is RTS
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at the preinjury level after treatment,?® especially for

young professional athletes. However, few studies have
evaluated the rate and level of RTS after RCT surgery,
especially for younger athletes.

The purpose of this study was to systematically review
the literature on the rate and level of RTS and associated
factors after RCT surgery in young athletes. We hypothe-
sized that the level of RTS after RCT surgery for young
athletes would be associated with the type of athlete (com-
petitive vs recreational), the type of tear (partial- or full-
thickness), and the type of surgery (debridement or
repair).

METHODS

The PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses)'® guidelines were followed
to perform the systematic review of the literature and
the meta-analysis and to present the results.

Search Strategy

An electronic search of the literature was performed in
MEDLINE via PubMed, Embase, and Cochrane Library
using the following keywords: (1) rotator cuff repair;
(2) return to sports; and (3) athletes. The search terms
were as follows: (RCT or rotator cuff repair) AND (return
to sports) AND (athletes). The final search was conducted
on December 14, 2022. Furthermore, we studied the
references and then included appropriate references,
which were referenced in the papers we reviewed in this
study.

Selection Criteria

The inclusion criteria encompassed cohort studies or case
series in the English language, with evidence levels rang-
ing from 1 to 4, evaluating patients with partial- or full-
thickness RCTs who underwent surgical treatment
(debridement or rotator cuff repair). Only patients <40
years were considered. The exclusion criteria were litera-
ture reviews, expert opinions, nonclinical studies, case
reports, and studies not assessing RTS. Importantly,
patients >40 years in the literature were excluded. Associ-
ated lesions—including shoulder instability, superior
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labral anterior-posterior (SLAP) lesions, et cetera—were
not considered exclusion criteria. Two independent
authors read the abstract of the article and analyzed the
articles related to the abstract. The references of each arti-
cle are also carefully evaluated for inclusion. Any disagree-
ments or issues were resolved by a review of the articles,
and the senior author (G.C.) made the final decision.

Evaluation of the Quality of the Studies

The quality of the included studies was evaluated accord-
ing to the Methodological Index for Nonrandomized Stud-
ies (MINORS) score.” It includes 12 items, with 8 items
for noncomparative studies, with the last 4 items specific
for comparative studies. The score for the items varies
from 0 to 2 (0, not reported; 1, reported but poorly done
or inadequate; 2, reported but well done and adequate).
The highest possible score is 16 for noncomparative studies
and 24 for comparative studies.

Data Collection

Data were collected based on a predefined standardized
form according to the protocol, as follows: (1) study charac-
teristics (design, year, and number of patients); (2) charac-
teristics of the study participants (age, sex, sport practiced,
and level of sport [competitive vs recreational], and domi-
nant shoulder); (3) characteristics of the RCT (injury mech-
anism, injury severity, tear type, and time between injury
and surgery); (4) treatment (surgical treatment, arthro-
scopic or open surgery, and associated surgeries); (5) clini-
cal and functional results at final follow-up; and (6)
complications at final follow-up. The athletes were divided
into competitive and recreational according to Aradjo and
Scharhag criteria.* Competitive athletes were those who
regularly trained and competed in either the professional
or amateur leagues, thus, professional athletes were
included within the cohort of competitive athletes.

Data Analysis

The data were analyzed using Review Manager 5.4. The
primary outcome was RTS after surgical treatment of
RCTs, and the secondary outcome was the change in func-
tional outcome scores from the preoperative to the final
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157 records identified 11 additional records identified
through database searching through other sources

12 records after
duplicates remaved

[ 156 records screened ]_.. Off-tapic (78), reviews (36),
case reports (4)

118 records excluded:

25 full-text articles excluded:

38 full-text articles Age discrepancy (17), No

data specific to rotator cuff
tear group (4), No access
to full-text (4)

—

assessed for eligibility

qualitative synthesis

!

| 13 studies included in ’

‘ 13 studies included in ’

quantitative synthesis
(meta-analysis)

Figure 1. PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flow diagram of study
selection.

follow-up. RTS was analyzed by rate (ability to return at
any level) and level (preinjury vs higher/lower level). The
I? index was used to measure the heterogeneity of the
included findings,'® with I? values interpreted as low
(25%-49%), moderate (50%-74%), or high (>75%). As the
expected heterogeneity was high, we performed a meta-
analysis of the RTS data according to the random-effects
model. The mean RTS rate (with 95% CI) in the different
studies and the combined rate were plotted in a forest
plot. In addition, subgroup analyses were performed for
related factors affecting the level of RTS (competitive vs
recreational athlete, partial- vs full-thickness tear,
debridement vs repair).

Publication bias was assessed using a funnel plot repre-
senting the size of each study on the y-axis, related to the
immediate estimated effect of treatment on the x-axis, with
the larger study at the top and the smaller study at the bot-
tom. If there is no bias, then the point estimates will be
evenly and symmetrically distributed around the real
effect of the treatment.’

For all trials, P < .05 was considered statistically
significant.

RESULTS

Included Studies

A total of 13 studies (N = 332 athletes) met the inclusion
and exclusion criteria. The PRISMA flowchart in Figure 1
summarizes the study selection process.

YReferences 2, 5, 6, 8, 11, 15, 17, 18, 22, 26, 28, 29, 31.
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Study Characteristics and Quality

All 13 studies were retrospective and included 12 noncom-
parative studies (case series) and 1 comparative (case-con-
trol) study?? in which professional pitchers who underwent
surgery for RCT were compared with controls (pitchers
with no history of RCT surgery). The mean (=SD)
MINORS score for the noncomparative studies was 10.1
+ 1.7, and the MINORS score for the case-control study
was 20. The mean follow-up duration was 3.1 years (range,
0.3-10 years) (Table 1).

Patient Characteristics

A total of 332 athletes were included in the 13 studies,
including 284 men and 48 women, with a mean age of
26.1 years (range, 13.2-39 years) (Table 2). There were
270 competitive athletes—including professional athletes
and 62 recreational athletes. Also, 8 studies reported dom-
inant or nondominant side injuries,?%81117:182631 that
found the dominant shoulder was involved in 90.8% of ath-
letes (207/228). Eleven studies (289 athletes) reported the
type of sports, * and the most common sports were baseball
(n = 195), American football (n = 40), and rugby (n = 17).

Characteristics of Injuries and Treatment

Overall, 7 studies®%811:15:26.28 (184 athletes) reported the
cause of injury (traumatic or nontraumatic), with 175
(95.1%) reported accidents such as a fall on the shoulder
or a direct hit. The mean time between the injury or the
onset of symptoms and the surgery was 15.6 months
(range, 3 weeks to 10 years). RCT type was described in
9 studies>>®!1517:262829 (233 athletes): 153 (65.7%)
were partial tears, 78 (33.5%) had full-thickness tears,
and 2 had contusion injuries (0.8%). The treatment type
was reported in 11 studies™ (261 shoulder surgeries)—123
(47.1%) arthroscopic debridements, 114 (43.7%) arthro-
scopic repairs, and 24 (9.2%) open surgeries. The most fre-
quently associated surgical procedure was acromioplasty
(Table 3).

Rate and Level of RTS

Of the 332 athletes, 25 athletes were missing information
on RTS; thus, the remaining 307 athletes were included
in the meta-analysis. The combined rate of RTS according
to the fixed-effects model was 84% (95% CI, 80%-88%),
with low heterogeneity (I = 22%) (Figure 2). Also, 6 stud-
ies reported the mean time to RTS, which ranged from 4.1
to 17 months. The level of RTS was evaluated in 11 stud-
ies™ (251 athletes). In the meta-analysis according to the
random-effects models, the combined rate of RTS at the
preinjury level was 63% (95% CI, 49%-77%), with high

#References 2, 5, 6, 11, 17, 18, 22, 26, 28, 29, 31.
**Refernces 2, 5, 6, 8, 11, 15, 17, 26, 28, 29, 31.
ttRefernces 2, 5, 6, 8, 11, 17, 18, 26, 28, 29, 31.
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TABLE 1

Study Characteristics®

The Orthopaedic Journal of Sports Medicine

Lead Author (Year) Study Design LOE Mean Follow-up (Range), y MINORS Score
Andrews? (1985) Retrospective case series 4 1.1 7/16
Blevins® (1996) Retrospective case series 4 1.7 (0.3-7.3) 9/16
Goldberg!! (2003) Retrospective case series 4 2.9 (1-4.2) 7/16
Mazoue'” (2006) Retrospective case series 4 5.5 (2.7-7.7) 10/16
Krishnan'® (2008) Retrospective case series 4 2.2 (2-2.4) 8/16
Reynolds26 (2008) Retrospective case series 4 3.3 (1.5-4.9) 10/16
Tambe?® (2009) Retrospective case series 4 1.5 (0.5-2.6) 10/16
Namdari®? (2011) Retrospective case-control 4 NR 20/24
Van Kleunen?® (2012) Retrospective case series 4 3.1 (2-4.6) 12/16
Young?®! (2017) Retrospective case series 4 3.3(2-4.4) 11/16
Azzam® (2018) Retrospective case series 4 6.2 (2-10) 14/16
Merolla'® (2018) Retrospective case series 4 >2 10/16
Davey® (2021) Retrospective case series 4 2.7 (1.3-4.7) 14/16

“MINORS, Methodological Index for Nonrandomized Studies; NR, not reported; LOE, level of evidence.

TABLE 2

Patient Characteristics®

Athletes/ Sex Dominant/ Mean Age Sport (No. of
Study Shoulders, n (M/F), n Nondominant, n (Range), Years Participants) Sport Level
Andrews et al® (1985) 36/36 33/3 36/0 22 (16-29) Baseball (27; 23 pitchers); Professional, 14/36
American football (7);
tennis (2)
Blevins et al® (1996) 10/10 10/0 8/2 30 (24-36) American football (10) Professional, 9/10;
competitive, 1/10
Goldberg!! (2003) 6/6 6/0 3/3 26.5 (23-29) Rugby union (3); rugby Professional, 6/6
league (3)
Mazoue and Andrews!’ 16/16 16/0 14/2 29.6 (25-34) Baseball (16; 12 pitchers, Professional, 16/16
(2006) 4 position players)
Krishnan et al® (2008) 23/23 15/8 NR 37 (21-39) NR Professional, 3/23
Reynolds et al?® (2008) 82/82 82/0 82/0 25.6 + 5.5 Baseball pitchers (82) Professional, 82/82
Tambe et al?® (2009) 11/11 11/0 NR 25.7 (19-31) Rugby league (7); rugby ~ Professional, 11/11
union (4)
Namdari et al® (2011) 33/33 33/0 NR 30.9 Baseball pitchers (33) Professional, 33/33
Van Kleunen et al®® 17/17 17/0 NR 19.2 (16.1-22.9) Baseball (17) Competitive, 17/17
(2012)
Young et al®' (2017) 8/8 0/8 8/0 24.5 (21-30) Tennis (8) Professional, 8/8
Azzam et al® (2018) 32/32 28/4 26/6 16.1 (13.2-17.9) American football (23); Recreational,
baseball, (17); 18/32;
basketball (7); softball professional,
(4); wrestling (4); 14/32
motocross (3); track (2);
volleyball (2); bull riding
(1); cross-country (1);
mixed martial arts (1)°
Merolla et al'® (2018) 38/38 17/21 30/8 27 (21-33) Volleyball (27); baseball Professional, 38/38
(3); swimming (2);
softball (2); tennis (3);
water polo (1)
Davey et al® (2021) 20/20 16/4 NR 25.5 (18-29) NR Professional, 2/20;

recreational,
2/20, other
competitive,
16/20

“NR, not reported.
®Mean * SD.

“Some patients participated in >1 sport.
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TABLE 3
Characteristics of Injuries and Treatment®
Mean time From Traumatic/
Injury to Atraumatic Partial-/Full-Thickness
Study Surgery (Range) Origin, n Tear and Size, n® Surgical Technique Concomitant Procedures
Andrews et al? 12 mo (2-36) NR Partial, 36/36 (SS) (small) Arthroscopic Labral debridement,
(1985) debridement 36/36
Blevins et al® 9 wk (3-24) 10/0 Contusion, 2/10; partial, Arthroscopic Acromioplasty, 7/10
(1996) 5/10 (1 small, 3 debridement,
medium, 1 large); full 5/10 (2 contusion
thickness, 3/10 (2 SS; injuries, 3
1 SS+IS) (1 medium, 2 partial-thickness
large) [12 SLAP));
arthroscopic
repair, 3/10
(2 partial-
thickness, 1 full-
thickness); open
repair, 2/10 (2
full-thickness)
Goldberg et al'! NR 6/0 Full-thickness, 6/6 Open repair Open stabilization, 6/6;
(2003) Bankart repair, 1/6;
acromioplasty +
coracoacromial
ligament release, 6/6;
removal of distal
clavicle, 4/6
Mazoue and 44.7 mo (6-120) NR Full-thickness, 16/16 (1 Mini-open repair Thermal capsulorrhaphy,
Andrews'? (2006) small, 11 moderate, 3 3/16; labral
large, 1 massive) debridement, 7/16;
anterior capsular shift,
1/16; SLAP repair, 2/16;
capsule repair, 1/16
Krishnan et al*® 6 mo (0.7-9) 22/1 Full-thickness, 23/23 (18 Arthroscopic repair ~ Acromioplasty, 22/23;
(2008) SS, 5 SS+1S) (18 removal of distal
moderate, 5 large) clavicle, 13/23; SLAP
repair, 2/23; biceps
tenodesis, 2/ 23;
Bankart repair, 1/23
Reynolds et al?® NR 82/0 Partial, 82/82 (<25%: 61 Arthroscopic Labral repair, 49/82;
(2008) [74%], 25%-50%: 14 debridement labral debridement,
[17%], 50%-75%: 4 [5%], 21/82; acromioplasty +
>T75%: 1 [1.2%], bursectomy, 25/82;
unknown: 2 [2%]) thermal
capsulorrhaphy, 27/82;
removal of distal
clavicle, 1/82
Tambe et al?® 5 wk (3-8) 11/0 Full-thickness, 11/11 (3 Arthroscopic repair ~ Bankart repair, 2/11;
(2009) small, 5 moderate, 2 labral tear repair, 3/11;
large, 1 massive) biceps debridement,
2/11; biceps tenodesis,
1/11
Van Kleunen NR NR Partial articular, 11/17 Arthroscopic repair SLAP repair, 17/17,
et al?® (2012) (IS); full-thickness, 6/17 posterior capsular
(IS) release, 11/17
Young et al®! NR NR NR Arthroscopic repair ~ Anterior repair/

(2017)

reconstruction3/5

(continued)
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TABLE 3
(continued)
Mean time From Traumatic/
Injury to Atraumatic Partial-/Full-Thickness
Study Surgery (Range) Origin, n Tear and Size, n® Surgical Technique Concomitant Procedures
Azzam et al® (2018) NR 29/3 Partial-thickness, 19/32 Arthroscopic repair Subacromial
(18 SS [50%-75%: 8, bursectomy26/32;
>T75%: 10], 1 IS); full- anterior labral repair
thickness, 13/32 (3 SS, 2 8/32; type 2 SLAP
SS+1S, 1 repair3/32; posterior
SS + IS+ TM, 7 SC) labral repair2/32;
HAGL repair2/32;
biceps tenodesis1/32;
rotator interval
closurel/32; posterior
capsular releasel/32
Davey et al® (2021) <3 mo 15/5 NR Arthroscopic repair Subscapularis tear repair

2/20

“IS, infraspinatus; IT, interval tear; LHB, long head of biceps tendon; NR, not reported; SLAP, superior labral anterior-posterior; SS,

supraspinatus; SSc, subscapularis; TM, teres minor.

®Small, <1 cm or <2 ecm?; medium, 1-3 cm or 2-6 cm?; large, 3-5 cm or 7-15 cm?; massive, >5 ¢cm or >15 cm?.

Risk Difference Risk Difference
Study Risk Difference SE Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Andrews 2 0.85294118 0.06073872 11.1% 0.85[0.73, 0.97] -
Azzam 5 0.90909091 0.08667842  5.4% 0.91[0.74, 1.08] —
Blevins © 0.92592593 0.05040102 16.1% 0.93[0.83, 1.02] —=
Davey 8 0.8 0.17888544 1.3% 0.80[0.45, 1.15] . —
Goldberg " 0.9 0.09486833 4.5% 0.90[0.71, 1.09] —
Krishnan 5 0.91666667 0.11283387  3.2% 0.92[0.70, 1.14] _—
Mazoue 7 0.8 0.08944272 51% 0.80[0.62, 0.98] -
Merolla '8 0.64705882 0.11590404  3.0% 0.65[0.42, 0.87] -
Namdari 22 0.86842105 0.0548361 13.6% 0.87[0.76, 0.98] =
Reynolds 26 0.91304348 0.05875338 11.8% 0.91[0.80, 1.03] —
Tambe 28 0.6875 0.1158781 3.0% 0.69[0.46, 0.91]
Van Kleunen 2 0.72727273 0.07752753 6.8% 0.73[0.58, 0.88] -
Young 3! 0.76119403 0.05208742 15.0% 0.76 [0.66, 0.86] -
Total (95% Cl) 100.0% 0.84 [0.80, 0.88] ¢
Heterogeneity: Chiz = 15.38, df = 12 (P = 0.22); I? = 22% 1 0 - ) 055 1’

Test for overall effect: Z = 41.78 (P < 0.00001)

Favors [experimental]

Figure 2. Forest plot of the combined rate of return to sports. SE, standard error.

heterogeneity (I? = 85%) (Figure 3). However, the funnel
plot was symmetric, suggesting that no publication bias

was more marked in small studies (Figure 4).

99%; P =

respectively.

Favors [control]

.002), with an I? index of 82% and 0%,

Partial- vs Full-Thickness Tears. Information on par-

tial- and full-thickness tears was extracted from 8 stud-
. 25,6,11,17,26,28,29

1es

and was evaluated by tear type. Based

Subgroup Analyses

Competitive vs Recreational Athletes. Eleven studies'?
(n = 251 athletes) assessed athlete level. According to the
meta-analysis of the random effects model, there was a sig-
nificant difference in the rate of RTS at the preinjury level
between the competitive athletes and recreational ath-
letes—60% (95% CI, 46%-75%) and 89% (95% CI, 78%-

on the random-effects model, the rate of RTS at the prein-
jury level in partial-thickness tears was 72% (95% CI, 53%-
92%) and full-thickness tears were 69% (95% CI, 41%-96%;
P = .83), with an I? index of 88% and 89%, respectively.
Debridement vs Repair. Arthroscopic debridement was
used as the only repair method in 2 studies,??® while sur-
gical repair was used in 8 studies.?811:15:17:28:29.31 Baged on
the random-effects model, the rate of RTS at the preinjury
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Risk Difference Risk Difference

Study Risk Difference SE Weight IV, Random, 95% CI 1V, Random, 95% CI

Andrews ? 0.76470588 0.0727467 10.3%  0.76 [0.62, 0.91] —
Blevins © 0.92592593 0.05040102 10.9%  0.93[0.83, 1.02] —=F
Goldberg " 0.7 0.14491377 7.9% 0.70[0.42, 0.98] —
Mazoue '7 05 0.1118034 9.0%  0.50[0.28, 0.72] —_—
Reynolds 26 0.83333333 0.15214516  7.7%  0.83[0.54, 1.13] —_—
Tambe 2 0.25 0.10825317  9.2%  0.25[0.04, 0.46] —

Van Kleunen 2 0.5 0.08111071 10.0%  0.50 [0.34, 0.66] —

Young * 0.55223881 0.06075042 10.6%  0.55[0.43, 0.67] —

Merolla 18 0.35294118 0.11590404 8.9% 0.35[0.13, 0.58] B —

Azzam 5 0.90909091 0.08667842  9.9%  0.91[0.74, 1.08] —
Davey 8 0.6 021908902 5.6% 0.60[0.17, 1.03] ’
Total (95% Cl) 100.0%  0.63 [0.49, 0.77] -
Heterogeneity: Tau? = 0.05; Chi? = 68.90, df = 10 (P < 0.00001); 1= 85% p 0 e : 0*5 1‘

Test for overall effect: Z = 8.64 (P < 0.00001) Favors [experimental] Favors [control]

Figure 3. Forest plot of the combined rate of return to sports at the preinjury level. SE, standard error.
found in 1 athlete,'® retear was found in 2 athletes,” and

axillary nerve palsy was suspected in 3 athletes.>'® The
overall rate of postoperative complications was 4.6%.

o+ SE(Iog[ORY])

05T //60 .
N DISCUSSION

Our systematic review analyzed 13 studies (322 athletes)
on RTS after RCT surgery in younger athletes (age <40
o years; mean age, 26.1 years) and tried to find factors that

’ may influence the level of RTS. The results showed the

overall RTS rate was 84%, with 63% of the participants

/ ) ‘ OR able to RTS at the preinjury level after rotator cuff sur-

oot o1 i o 100 gery. Compared with competitive athletes, a higher propor-

tion of recreational athletes were able to RTS at the
preinjury level after surgery.

Two studies, ' whose participants had a wide age var-
iation, systematically evaluated and analyzed the results
of RTS after rotator cuff surgery. The most important fea-
ture of this article was to reduce the age range and bias for
athletes, and the inclusion criteria are more in line with
the characteristics of the susceptible population. However,
other studies focused only on the athletes with RCT.>° In
our study, we established the rate of RTS after RCT sur-
gery in young athletes at 84%, with 63% returning to the
preinjury level of sport after surgery.

In the subgroup analysis, 61% of competitive athletes
and 89% of recreational athletes returned to sports at the

Figure 4. Funnel plot chart evaluating publication bias. OR,
odds ratio.

level in arthroscopic debridement was 63% (95% CI, 47%-
80%), and the rate of surgical repair was 69% (95% CI,
51%-88%; P = .64), with an I” index of 68% and 88%,
respectively.

Functional Outcomes

Functional outcomes were evaluated in 10 studies.

**Outcome scores varied across the study findings®1%-18-28,

nonetheless, results showed significant improvements
between the preoperative assessment and the final
follow-up (Table 4).

Postoperative Complications

Six studies®>®1%28:31 (130 athletes) reported postoperative
complications at the final follow-up, of which 4 stud-
ies?®?831 did not find any complications. Infection was

**References 2, 5, 6, 8, 15, 17, 18, 26, 28, 29.

preinjury level after RCT surgery (P = .004). This meta-
analysis has the same results as the systematic review
by Klouche et al,'* who reported higher RTS rates of
81.4% in recreational athletes and significantly lower
RTS rates of 49.9% in competitive athletes. According to
the literature, the impact factor of the RTS level is profes-
sional athletic status.!” However, the review by Altintas
et al® obtained different results than those of the present
review, where the overall incidence of RTS at the preinjury
level was 70.2%—with 61.5% of competitive athletes and
73.3% of recreational athletes—and the difference was
not statistically significant. Returning to sports but not
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TABLE 4
Functional Outcomes®

Functional Scores®

Study Preoperative Final Follow-up P
Andrews et al? (1985) NR Excellent (no pain, return to activities): 26/34 patients (76%); —
good (some pain, return with lower level): 3/34 patients
(9%); poor (persistent pain, no return to sports): 5/34
patients (15%)
Blevins et al® (1996) Functional limitation Functional limitation score: ADL <.05
Mazoue and Andrews'” NR AOSRS: 49 (16-90)
(2006)
Krishnan et al'® (2008) ASES: 42 (22-60) ASES: 92 (65-100) <.01
Reynolds et al?® (2008) NR e AOSRS: excellent, 52.9%; good, 23.5%; fair, 11.7%; poor, —
18.2%
e SF-12: PSF-12, 55 = 4.5; MSF-12, 56.5 = 4.1
Tambe et al?® (2009) e Constant score: 44 e Constant score: 99 (92-100) <.05
(22-73) e Oxford shoulder score: 12 (4-16)
e Oxford shoulder
score: 34 (18-47)
Van Kleunen et al?® NR KJOC: 59 (21-81); excellent, 0/15 patients; good, 1/15 patients; —
(2012) fair, 6/15 patients; poor, 8/15 patients
Azzam et al® (2018) NR o ASES score 93 (65-100) —
e WORC, 89% (60%-100%)
Merolla et al'® (2018) KJOC: 55.6 = 1.2 KJOC: 73.1 = 7.8 <.0001

Davey et al® (2021) NR

ASES: 92.4 (83.3-100) —

“Dashes indicate areas not applicable. ADL, activities of daily living; AOSRS, Athletic Outcome Shoulder Rating Scale (range, 0-90);
ASES, American Shoulder and Elbow Surgeons Shoulder Score (range, 0-100); KJOC, Kerlan-Jobe Orthopaedic Clinic Shoulder and Elbow
score (range, 0-100); MSF-12, 12-item Mental Short Form; NR, not reported; PSF-12, 12-item Physical Short Form; SF-12, 12-Item Short-
Form Health Survey; WORC, Western Ontario Rotator Cuff Index (range, 0%-100%).

bScores are presented as mean (range) or mean + SD unless otherwise indicated.

to the preinjury level may signify the end of a competitive
athlete’s career, whereas recreational athletes may view it
as an acceptable outcome. Competitive athletes may also
have some other factors affecting their RTS at the prein-
jury level, such as contract, age, injuries of other parts of
the body, and psychological states. It is important to note
that RTS at the preinjury level may not be completely
related to injury and subsequent shoulder surgery. With-
drawal from competitive sports may be a result of fear of
reinjury or some other factors.®"-3°

In a study by Altintas et al' on 34 baseball and softball
athletes, only 13 players (38%) were able to RTS at the pre-
injury level after RCT surgery. Competitive sports (61.5%)
and overhead sports (38%) were associated with lower
rates of return.?* Unfortunately, no study has compared
the rotator cuff repair outcomes between athletes partici-
pating in overhead and contact sports and those participat-
ing in nonoverhead or noncontact sports. Furthermore,
most studies did not distinguish between competitive ath-
letes and recreational athletes in these subgroups.

In the subgroup analysis of partial- and full-thickness
tears, we reported the same results as the systematic
review by Klouche et al** and did not find any significant
difference in the rate of RTS at a preinjury level between
partial and full-thickness tears. Both debridement and
arthroscopic repair for rotator cuff injuries may have dif-
ferent indications. The choice of surgical method depends

on the patient’s specific situation and the physician’s
advice.® We also conducted a subgroup analysis between
arthroscopic debridement and surgical repair, which
showed that the 2 treatments had no significant difference
in the level of RTS.

Concomitant lesions, such as labrum injury, cannot be
ignored when treating RCT, especially for young athletes.
Azzam et al ® found that only 43% of patients treated
with concurrent labral repair felt that their athletic perfor-
mance was the same or better as their presurgery level, as
opposed to 78% of patients who did not undergo labral
repair (P = .049). Similarly, Van Kleunen et al?® concluded
that for throwing athletes, the combination of infraspina-
tus tear, SLAP tear, and deficit in glenohumeral internal
rotation resulted in a guarded prognosis in RTS at the pre-
injury level. Labral tears can also be treated with debride-
ment and repair. Therefore, the presence of a tear may not
be an indicator of poor return, but rather of the treatment
itself. Overall, the concomitant pathology should not be
overlooked and should be carefully addressed.

Limitations

Our study is not without limitations. First, the level of evi-
dence was very low in most of the included studies. Assess-
ment of the study quality showed a mean MINORS score of
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10.1 for the noncomparative studies, mainly because of the
large number of retrospective case series. Because of the
diversity of reports (eg, there is a big difference between
a young professional baseball player and a young recrea-
tional golfer) and the lack of specific outcome data for
each athlete, we were unable to perform a more detailed
analysis. Different studies had different descriptions of ath-
letic level, which affected the grouping of data, which may
in turn have affected the results of the subgroup analysis.
More prospective studies should focus on evaluating the
association of RTS and tendon healing, the type and level
of sports practiced, and psychological factors®® to under-
stand the improvement of rotator cuff repair in athletes.

CONCLUSION

The results of this review indicated that most young ath-
letes were able to RTS after RCT surgery, and more than
half were able to RTS at the preinjury level. Compared
with competitive athletes, a higher proportion of recrea-
tional athletes were able to RTS at the preinjury level after
surgery. These data may help in the discussion and educa-
tion of young athletes on the rate and level of RTS after
RCT surgery.
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