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Background: Standardized criteria are lacking to guide patient return to sport (RTS) after rotator cuff surgery (RCS) or shoulder
stabilization surgery (SSS).

Purpose: To describe RTS criteria used after RCS and SSS in athletic populations.

Study Design: Scoping review; Level of evidence, 4.

Methods: This scoping review was based on the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses–Scoping Review) guidelines. A total of 5 electronic databases (MEDLINE, Scopus, SPORTDiscus, Embase, Google
Scholar Advanced search) and the gray literature were searched for English-language studies that reported at least 1 RTS criterion
in athletes after shoulder surgery. Studies were assigned to the RCS or SSS subgroup based on the primary procedure performed.
Data were extracted and summarized as frequencies or arithmetic mean and standard deviation.

Results: Included were 52 studies and 2706 athletes (2206 male, 500 female, with a mean age of 28.8 ± 1.8 years). The RCS group
consisted of 14 studies and the SSS group consisted of 38 studies. Time from surgery was the most common RTS criterion
reported overall (37/52 studies; 71%) as well as within the RCS (93%) and SSS (63%) subgroups. Muscle strength (25/52 studies;
48%) and range of motion (23/52; 44%) were used by almost half of the included articles. RTS criteria reported less often were
absence of pain, successful completion of sport-specific or position-specific test, proprioception, radiographic evaluation, patient-
surgeon agreement, minimum time required to participate in pain-free throwing, and satisfactory scapulothoracic mechanics. All
studies used 1 to 3 of the above RTS criteria; however, the definition of each criterion differed among the included articles.

Conclusion: Time from surgery was the most commonly reported RTS criterion after RCS or SSS in athletes, whereas muscle
strength and range of motion were used by almost half of the articles. There was high heterogeneity in the definition of each RTS
criterion used among the included studies, which also used different combinations of 1 to 3 RTS criteria. These results suggest the
need to better define quantitative and qualitative RTS criteria in athletes undergoing rotator cuff and shoulder stabilization pro-
cedures in order to safely return athletes to sport.
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A successful return to sport (RTS) after shoulder surgery in
the competitive athlete requires a multidisciplinary
approach and a coordinated effort between the injured ath-
lete, the athletic training staff, and members of the medical
team. Unfortunately, a significant knowledge gap exists
regarding the understanding of rehabilitation factors that

dictate a safe return to the athlete’s preinjury level of per-
formance. Furthermore, significant variation exists among
the postoperative protocols used for athletes undergoing
shoulder surgery, and this discrepancy may play a role in
the rate of reinjury and successful return.

Currently, no consensus is available regarding the sub-
jective and objective criteria that inform whether an athlete
can safely return to sport after a shoulder procedure. Most
of the existing research and consensus statements focus on
RTS guidelines after shoulder dislocation and/or shoulder
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stabilization procedures; however, there is lack of evidence
supporting the use of clearly defined metrics to guide deci-
sion making.22,35 Fewer studies have examined the rate of
RTS after rotator cuff repair in athletes given the decreased
incidence of the procedure in this population.24,46,49,59 Sim-
ilar to RTS criteria after shoulder stabilization surgery
(SSS), the RTS criteria after rotator cuff repair are not
validated. Although shoulder instability is often the pri-
mary indication for shoulder arthroscopy in athletes, pre-
existing rotator cuff lesions may be corrected during the
same procedure.40 However, this is not a common scenario,
and most of the studies reporting the RTS rate after rotator
cuff repair include physically active patients who are youn-
ger than 65 years.10,33,46,55 Furthermore, no data are avail-
able to suggest that these heterogeneous criteria are
utilized in either preventing recurrent injury or optimizing
athletic performance. In a systematic review of RTS criteria
after anterior stabilization surgery, Ciccotti et al16 found
that time from surgery to RTS was the only criterion explic-
itly used. That study, however, included patients at all
levels of sport-related or occupation-related activities and
did not exclusively focus on athletes. In addition, the
authors included only patients who had traumatic shoulder
instability events.

The primary purpose of the current scoping review was to
describe the reported RTS criteria after rotator cuff surgery
(RCS) or anterior, posterior, or multidirectional SSS in the ath-
letic population. The secondary aim was to evaluate the need
for internationally recognized guidelines and clearly defined
RTS criteria for athletes who undergo these procedures.

METHODS

Due to significant heterogeneity among studies reporting
RTS criteria after RCS or SSS in athletes, we elected to pro-
ceed with a scoping review. Scoping reviews are appropriate
to present an overview of the existing evidence on a topic in
order to identify gaps and designate areas for future study.60

We conducted this scoping review by adhering to the
PRISMA-ScR (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses–Scoping Review) guidelines
(http://www.prisma-statement.org/Extensions/
ScopingReviews).

Study Identification

We queried 5 electronic databases (MEDLINE, Scopus,
SPORTDiscus, Embase, Google Scholar Advanced search)

and the gray literature for studies reporting 1 or more RTS
criteria in recreational and high-level athletes undergoing
RCS or SSS of any type. The search included studies pub-
lished from the inception time of each database until
August 4, 2020. Multiple combinations of the following
terms (linked by “AND” or by “OR”) were used to retrieve
potentially eligible articles: rotator cuff, instability,
labrum, labral, superior labral anterior-posterior, anterior,
posterior, multidirectional, dislocation, debridement,
repair, reconstruction, tendon transfer, Bristow, Latarjet,
coracoid, Bankart, Hill-Sachs, lesion, instability, capsule,
capsular, shift, open, mini-open, arthroscopic, arthroscopi-
cally assisted, rehabilitation, return to sport, criterion, cri-
teria, athlete, recreational, high-level, professional,
outcome, outcomes, shoulder, tear, surgery, clear, clear-
ance. The search was restricted to peer-reviewed articles
published in the English language, without a limitation
in the year of publication.

Study Criteria and Definitions

Inclusion in this review was based on the following 6
criteria:

� Study design: Included were (1) prospective or retro-

spective studies that included a population of �6 ath-
letes (all ages and levels of competition) who underwent
surgical treatment for rotator cuff tear or shoulder
instability (anterior, posterior, multidirectional) and
that reported 1 or more criteria that were used to clear
the athletes to return to their sport and (2) articles pub-
lished in the English language in peer-reviewed jour-
nals. Exclusion criteria were as follows: (1) studies
reporting the RTS rate after RCS and/or SSS in athletes
without mentioning at least 1 RTS criterion; (2) studies
reporting the criteria to return to occupational activities
after RCS or SSS in patients who were not classified as
athletes; (3) studies not reported in the English lan-
guage; (4) non–peer reviewed articles; (5) case studies
and case series with a sample size of <6; and (6) studies
that did not designate RCS or SSS as the primary sur-
gical procedure.

� Participants: Studies that described any participant as

an “athlete,” regardless of age or level of competition
(recreational, high school, collegiate, professional).
Studies including a mixed patient population (athletes
and nonathletes) were excluded if the results in the ath-
letic subgroup were not clearly stated (ie, were not
reported separately from the nonathletes). Studies that
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did not describe any participants as athletes were
excluded.

� Procedures: Studies in which all athletes underwent
RCS or SSS (primary or revision) with or without con-
comitant procedures. If additional procedures were
performed at the time of RCS or SSS, studies were
excluded if neither RCS nor SSS was reported as the
primary surgical procedure. Studies including
patients who underwent surgery for traumatic/acute
or nontraumatic/chronic shoulder problems were
included. Studies were divided into 2 groups (RCS
group or SSS group) based on the primary procedure
performed.

� RTS rate: Studies that reported the percentage of ath-
letes or shoulders that returned to sport (regardless of
the level of competition), based on the definition pro-
vided by each of the included studies.

� Outcomes: Studies that reported at least 1 RTS
criterion.

� Study timeline: From database (MEDLINE, Scopus,
SPORTDiscus, Embase, Google, gray literature) incep-
tion to August 1, 2020.

Study Screening

All references were imported to the EndNoteX9 citation
manager system (Endnote X9.3.3, Clarivate Analytics).
After duplicate removal, 2 independent reviewers (I.K.B.,
N.F.) completed the title, abstract, and full-text screen.
During the title and abstract screening, if at least 1

reviewer was indecisive as to whether a study met the
inclusion criteria, the study was included. Discrepancies
between the 2 independent reviewers at all 3 screening
stages were resolved by a third reviewer (R.G.). The refer-
ence list of each of the included studies was searched man-
ually for potentially eligible articles (cross-reference).
Figure 1 presents the study identification and screening
process in detail.

Data Extraction

Data were collected independently from the included arti-
cles by 2 reviewers (R.G., I.K.B.) using prearranged Excel
sheets (Microsoft). Data included publication year, type of
procedure performed (primary only), patient age, number
of athletes or shoulders analyzed, number of athletes or
shoulders that returned to sport, RTS rate (%), mean RTS
time, and reported RTS criteria. The data elements were
discussed between the 2 reviewers, and any disagreements
were resolved by consulting a third reviewer (F.A.P.).

RESULTS

Study Identification

The initial literature review yielded 5386 studies, of which
52 met the inclusion criteria for this scoping review. The
interrater agreement among reviewers was excellent in
title-abstract screening (percentage agreement was 93%)
and full-text screening (percentage agreement was 91%).

7098 records identified via database query

MEDLINE: 2261, Scopus: 1689, SPORTDiscus: 1436, 
Embase: 916, Google: 1133, gray literature: 579

Duplicates removed (n=4979)

Records excluded during title and 
abstract screening (n=2007)

Studies included in the scoping review (n=52)

· Studies reporting RTS criteria after RCS (n=14)
· Studies reporting RTS criteria after SSS (n=38)

Title screening (n=2119)

Full-text records screened for eligibility (n=112) Full-text records excluded (n=60)

· No RTS criteria reported (n=51)
· Mixed patient population (n=3)
· Full-text unavailable (n=7)
· Study design (n=4)

Figure 1. Flow diagram of study identification and screening process. RCS, rotator cuff surgery; RTS, return to sport; SSS,
shoulder stabilization surgery.
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Of the 52 included articles, 14 studies (27%)|| comprised the
RCS group and 38 studies (73%){ comprised the SSS group.

Study Population

This study entailed 2706 athletes (2206 male, 500 female)
with a mean age of 28.8 ± 1.8 years (range, 16.1-73 years).
All studies (52/52; 100%) reported the mean patient age and
the sex distribution among the study population. Table 1
presents the characteristics of the included patients based
on the primary shoulder procedure performed (RCS or
SSS).

Procedures Performed

In the RCS group, the majority of studies included patients
who underwent arthroscopic rotator cuff repair (11/14;
79%), 2 studies (14%) included patients who had mini–open
rotator cuff repair, and 1 study (1/14; 7%) included patients
who underwent open rotator cuff repair. In the SSS group,
open shoulder stabilization procedures were reported in 12
studies (12/38; 32%) and arthroscopic procedures were

reported in 26 studies (26/38; 68%). Table 2 presents the
different procedures performed among the studies included
in the SSS group, as reported by the authors of those stud-
ies. The majority of SSS studies that reported at least 1
criterion for RTS entailed arthroscopic Bankart repair sur-
geries (8/38; 21%), followed by open Latarjet procedures (7/
38; 18%) and arthroscopic capsulolabral repairs (7/38; 18%).

RTS Rates and Times

Information on RTS rates and/or times was available in
2461 patients: 414 patients in the RCS group and 2047
patients in the SSS group. All but 1 study18 (51/52; 98%)
reported RTS rates. In the RCS group, the rate of RTS was
>70% in 11 studies (11/14; 79%), whereas 3 studies21,33,59

(3/14; 21%) reported RTS rates <60%. In the SSS group,
only 6 studies11,36,43,48,51,64 (6/38; 16%) reported RTS rates
<80%, whereas most studies (32/38; 84%) reported rates
�80%.

The mean RTS time was reported in 67% of the included
articles (35/52) (Appendix Tables A1 and A2); the mean
RTS time for all of the studies combined was 5.9 ± 0.3
months. The mean time to RTS was reported in 9 of 14
(64%) RCS studies and 21 of 38 (55%) SSS studies. Athletes
who underwent RCS returned to sport at a mean time of 6.1
± 0.7 months (range, 2.2-8.7 months), whereas athletes who
had SSS returned at a mean time of 5.9 ± 0.3 months
(range, 3-8.8 months).

RTS Criteria

We identified 10 RTS criteria used to clear athletes after
RCS or SSS; these criteria are described below. The number
of RTS criteria used in each of the included articles ranged
from 1 to 3. Figure 3 presents the frequency of each of the
RTS criteria reported among the included studies. Time
from surgery to RTS was the most commonly reported cri-
terion overall (71%), as well as in the RCS (13/14 studies;
93%) and SSS (24/38 studies; 63%) groups. In the RCS
group, muscle strength and range of motion (ROM) were
used with the same frequency (5/14 studies; 36%). In the
SSS group, muscle strength was more commonly used com-
pared with ROM (20/38 studies [53%] vs 18/38 studies
[48%]). Appendix Tables A1 and A2 present the individual
study data, including the primary procedure performed,
patient characteristics, and RTS information.

(1) Time. Time from surgery was the most common RTS
criterion, used by 37 of 52 (71%) studies. Time alone was

TABLE 1
Patient Characteristics and Study Distribution Based on the Primary Procedure Performeda

Variable RCS Group SSS Group Entire Study Group

Patients (male/female), n 440 (293/147) 2266 (1913/353) 2706 (2206/500)
Shoulders or patients with available RTS follow-up, n 414 2047 2461
Age at surgery, y, mean ± SD 43.1 ± 4.4 23.5 ± 0.8 28.8 ± 1.8
Studies reporting at least 1 RTS criterion, n 14 38 52

aRCS, rotator cuff surgery; RTS, return to sport; SSS, shoulder stabilization surgery.

TABLE 2
Type of Procedures Performed and Frequency

Among the Included Articlesa

Reported Procedure No. of Studies

Arthroscopic Bankart repair 8
Open Latarjet 7
Arthroscopic capsulolabral repair 7
Arthroscopic labral repair 4
Arthroscopic capsulolabral reconstruction 3
Arthroscopic shoulder stabilization 3
Arthroscopic capsular plication 1
Arthroscopic pancapsular capsulorrhaphy 1
Arthroscopic remplissage 1
Arthroscopic HAGL repair 1
Bristow procedure 1
Open shoulder stabilization 1
Open Bankart repair 1
Inferior capsular shift 1

aHAGL, humeral avulsion of the glenohumeral ligament.

||References 2, 5, 10, 15, 21, 24, 31, 33, 46, 49, 54, 55, 58, 59.
{References 1, 4, 6-9, 11-13, 18-20, 23, 26-30, 34, 36, 37, 39-45, 47,

48, 50-53, 56, 57, 63, 64.
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used as the RTS criterion in 23 of 52 studies (44%). Figure 2
presents the minimum time required between surgery and
return to play, which was used as the RTS criterion among
the included articles. The mode (most observed value) for
time from surgery to return to play was 6 months, and it

was used as an RTS criterion in 19 studies (15/52; 36.5%): 4
studies in the RCS group and 15 studies in the SSS group.

(2) Muscle Strength. A total of 25 studies (25/52; 48%)
used muscle strength as an RTS criterion, but the definition
was variable (Figure 3). The following definitions of muscle

Figure 2. Count of studies using time from surgery to return to play as a criterion to clear athletes for sport participation based on
the primary procedure performed.

Figure 3. Distribution of the return-to-sport criteria used among the included studies (total and based on the primary procedure).
RCS, rotator cuff surgery; SSS, shoulder stabilization surgery.
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strength were reported: full strength; preinjury strength;
at least 80% of the strength of the contralateral side; sim-
ilar strength compared with the contralateral side; sym-
metrical abduction and external rotation strength with
manual testing; grade 5 strength of all intrinsic and extrin-
sic shoulder muscles; strength equal to or greater than the
baseline value.

(3) Range of Motion. We found that 23 studies (23/52;
44%) used shoulder ROM as an RTS criterion, with variable
definitions as follows: full ROM; symmetrical ROM com-
pared with the contralateral side; painless ROM; ROM
within 20� of the baseline surgical extremity value in all
planes.

(4) Pain. A total of 13 studies (13/52; 25%) used pain as
an RTS criterion, which was defined as the athletes being
pain-free during the physical examination or sport partici-
pation before returning to play.

(5) Successful Report-Specific or Position-Specific
Testing. We found that 6 studies (6/52; 12%) used
sport-specific or player-specific criteria to allow the athletes
to return to play. These criteria included baseball pitchers
completing a 2-phase interval throwing program (flat-
ground program, throwing from the ground); position
players completing a flat-ground throwing program; com-
pletion of a sport-specific interval training program; suc-
cessful tackle training, falls training, wrestling, and skills
assessment.

(6) Proprioception. Proprioception was used as an RTS
criterion in 2 studies (2/52; 4%), with the athlete needing to
satisfy proprioceptive criteria before returning to sport.

(7) Patient-Surgeon Agreement on RTS Clearance. In 2
studies (2/52; 4%), a discussion between the patient and the
surgeon about the athlete’s readiness or willingness to
return was used as the RTS criterion.

(8) Radiographic Healing. In total, 2 studies (2/52; 4%)
that included patients who underwent the Latarjet proce-
dure used radiographic evaluation as an RTS criterion,
defined as (1) fusion of the coracoid graft on the Bernageau
glenoid view at 3 months postoperatively or (2) healed bone
graft on radiograph or computed tomography scan at 16 to
24 weeks postoperatively.

(9) Satisfactory Scapulothoracic Mechanics. In 1 study
(1/52; 2%), athletes were required to have “good” scapu-
lothoracic mechanics before they could return to play.

(10) Minimum Time Required to Participate in Pain-
Free Throwing. One study (1/52; 2%) required that athletes
be able to throw without discomfort for 2 weeks before they
returned to play.

DISCUSSION

The current scoping review identified 10 RTS criteria after
RCS or SSS in athletes competing at any level. Time from
surgery was the most common criterion used (71%), fol-
lowed by muscle strength (48%), ROM (44%), pain (25%),
successful sport-specific or position-specific testing (12%),
proprioception (4%), patient-surgeon agreement regarding
return (4%), radiographic evaluation (4%), scapulothoracic
mechanics (2%), and minimum time required to participate

in pain-free throwing (2%). Notably, the definition of each
of the above criteria was variable among the different stud-
ies. Each study used 1 to 3 criteria for RTS; however, there
was no consensus on which criteria were used based on the
procedure performed or whether some of these criteria were
considered more important than the rest when making the
decision to clear athletes to return to their sport.

A previous systematic review identified 7 return-to-play
criteria after surgical stabilization of traumatic anterior
shoulder instability.16 As expected, the authors found that
time from surgery was the most commonly used RTS crite-
rion, followed by strength and ROM. Ciccotti et al,16 how-
ever, included patients who sustained athletic and also
occupational injuries to the shoulder that were treated with
anterior shoulder stabilization procedures. We focused
exclusively on athletes, and we excluded articles that did
not designate the participants as athletes. Further, we
examined the RTS criteria after RCS and SSS for traumatic
and nontraumatic shoulder instability (anterior, posterior,
multidirectional). In the RCS group, time from surgery was
the most commonly observed (93%) RTS criterion, whereas
muscle strength and ROM criteria were used at a same rate
(36%). In the SSS group, muscle strength (53%) was more
commonly used compared with ROM (48%), but time
remained the most frequently reported RTS criterion
(63%) in this subgroup as well.

Based on our findings, the variability in the surgical pro-
cedures performed was not reflected in the RTS criteria
used to clear athletes for sport participation. Although
allowing adequate time for tissue healing and regaining
shoulder muscle strength and ROM are the most funda-
mental surgical principles to ensure patient safety when
resuming sports, there is a need to establish rigorous,
procedure-specific RTS criteria. Such criteria will allow for
a more personalized approach to each athlete’s condition,
with possible modification of the time required between
surgery and resumption of sport based on these findings.

Research on RTS criteria after anterior cruciate liga-
ment reconstruction (ACLR) has evolved significantly dur-
ing the past 2 decades. A recent scoping review identified
time and impairment-based measures (strength and phys-
ical examination tests) as the most commonly used criteria
for RTS in patients undergoing primary ACLR.14 Other
criteria used were hop testing, performance-based criteria,
and patient-reported outcome measures (PROMs), and
which have not been shown to have good correlation with
PROMs.14 Apart from time, muscle strength and ROM
were the most commonly used RTS criteria in athletes who
underwent shoulder procedures, based on our findings.
None of the included studies in this review reported the use
of PROMs as an RTS criterion. Given that obtaining
PROMs is a relatively easy way to evaluate the progress
of postoperative recovery, we suggest the validation of spe-
cific cutoff values or specific ranges of values of the most
commonly used PROMs in the shoulder literature, to serve
as RTS criteria after common shoulder procedures (such as
rotator cuff repair or shoulder stabilization) in athletes.

This scoping review did not identify possible reasons why
the RTS criteria after RCS or SSS in athletes were under-
reported. Most of the included studies were prospective or
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retrospective case series of athletes who underwent the
aforementioned procedures. We suspect that clinicians pro-
vided only the basic criteria used for RTS clearance after
surgery, given that the decision to return to play was made
on an individual basis for each participant. Determining
the optimal RTS timing after shoulder surgery can be par-
ticularly challenging. This decision may be affected by mul-
tiple factors including, but not limited to, injury, type of
sport, time from injury to surgery, the athlete’s personal
goals, intraoperative findings, postoperative rehabilitation
and complications, and socioeconomic variables.61 Conse-
quently, it is almost impossible to establish RTS criteria
that would apply to all athletes. However, it is critical to
identify certain criteria that may significantly affect the
surgical outcome, time to return to play, and career longev-
ity in athletes who undergo shoulder procedures. This scop-
ing review verifies the lack of validated RTS criteria after
RCS and SSS in the athletic population, and it encourages
the development of recovery pathways using quantitative
and qualitative metrics to facilitate clinical decision mak-
ing related to the clearance of athletes to return to play
after shoulder surgery.

An abundance of studies have described postoperative
rehabilitation protocols and functional tests in athletes who
underwent RCS or SSS in order to facilitate successful
return to the preinjury level of physical activity.17,25 How-
ever, the communication between physical therapists or
other health care professionals who apply these protocols
and surgeons is not reflected in the existing literature.
From a surgical standpoint, there is an urgent need to val-
idate some of the widely acceptable RTS criteria after RCS
or SSS in clinical practice. Examples include the time from
surgery to RTS, muscle strength, and ROM. By comparing
the RTS time, postoperative performance, reinjury, and
career longevity in athletes who return to play earlier ver-
sus later after surgery, the ideal timing of RTS per proce-
dure could be predicited with more accuracy. In addition,
normative and comparative data between the injured and
uninjured extremity as well as the dominant and nondom-
inant extremities should be outlined for sports of interest.

The progressive “normalization” of the above-mentioned
measures for the operated limb must be outlined, and the
required muscle strength and ROM in the operated extrem-
ity must be clearly defined. As stated above, sport-specific
and procedure-specific criteria should be established in
order to facilitate a more personalized approach to deter-
mine the best RTS timing in athletes who undergo RCS or
SSS. For example, different RTS criteria may apply in con-
tact athletes versus throwing athletes. Ultimately, these
criteria must be validated for the individual sports. The
validation of procedure-specific and sports-specific criteria
is extremely challenging; however, a stepwise approach to
the issue may be ideal. We recommend that future studies
of surgical series report the outcomes of different proce-
dures by sport type and that the authors describe the reha-
bilitation protocol and RTS criteria used in detail. The last
will lead to accumulation of the data necessary to validate
these criteria.

A relatively small percentage (25%) of studies included in
this scoping review used pain as an RTS criterion after RCS

or SSS in athletes. We believe that this observation does not
reflect the reality in clinical practice and is a result of this
criterion’s being underreported or not emphasized in clini-
cal papers. The presence of pain during athletic activity
must be considered a warning sign in athletes who attempt
to return to play after any type of surgical intervention.
Surgeons, physical therapists, and the coaching staff must
ensure that athletes are pain-free when participating in
sports. It is difficult to determine whether certain charac-
teristics of pain are important during the RTS decision-
making process, but the presence of pain itself may be a
useful RTS criterion, and its clinical value must be
assessed.

Radiographic evaluation was used in 2 studies as an RTS
criterion in this review.9,43 Both studies included athletes
who underwent a Latarjet procedure, and imaging was
obtained in order to ensure bone graft healing.9,43 As stated
above, procedure-specific RTS criteria would be helpful to
provide individualized consultation for athletes. It is impor-
tant to determine the type of imaging necessary based on
the procedure performed as well as the appropriate time for
this evaluation during the athlete’s recovery. For example,
in cases of rotator cuff repair, ultrasound or magnetic res-
onance imaging confirmation of rotator cuff healing or nor-
malization of tendon properties may guide the clinical RTS
decision making.

Only 2 studies reported that agreement between the
patient and the medical team served as an RTS criterion
in athletes undergoing RCS or SSS.2,6 We believe that ath-
letes’ insight into their own physical condition and whether
they feel ready to return to play are crucial factors in deter-
mining medical clearance for RTS. Previous studies in the
ACLR literature have addressed this issue by examining
the effect of psychological factors on the ability to return
to play for athletes undergoing this procedure.38,62 There-
fore, the use of PROMs as RTS criteria in athletes who
undergo RCS or SSS is highly recommended, given that the
subjective nature of these evaluation tools may also account
for the psychological component. An honest discussion
between the athlete and the medical team is necessary
before the athlete is allowed to return to play. We encour-
age the development of specific questionnaires to assess the
readiness of athletes to return to play after RCS or SSS and
to determine their expectations in terms of athletic perfor-
mance and career longevity. Previous studies have shown
that surgeons and patients often have different expecta-
tions after surgery, and this is particularly important in
the athletic population.3,32

In the current review we identified studies that reported
any RTS criteria after RCS and SSS. Although all patients
in the included studies were physically active individuals,
RCS is mostly performed in older adults whereas the
patient population undergoing SSS is younger (Appendix
Tables A1 and A2). As shown in Table 1, the mean age was
43.1 years in RCS patients compared with 23.5 years in SSS
patients. Based on the findings of this broad scoping
review, future consideration of the Delphi technique to
establish widely accepted RTS criteria is necessary. In
addition, because of the different characteristics of physi-
cally active patients who undergo RCS versus SSS, the
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Delphi method and the proposed RTS criteria must be pro-
cedure specific.

Patients who undergo RCS are usually middle-aged
adults who wish to return to noncompetitive, recreational
activities (Appendix Table A1). In contrast, SSS is mostly
performed in younger athletes who wish to return to high-
level sport and continue their athletic careers (Appendix
Table A2). Not only is it necessary to establish widely
accepted criteria, but the validation of these criteria would
be helpful. The postoperative athletic performance and lon-
gevity of the athletic career may vary based on how quickly
the athlete returned to sport and how “conservative” the
RTS assessment protocol was. It is imperative that a step-
wise approach be developed to establish evidence-based,
procedure-specific (and ideally sport-specific) RTS criteria
in order to advance the quality of orthopaedic care that
athletes receive worldwide.

This study has several limitations. It is possible that
some authors reported the RTS criteria used to clear ath-
letes for sport participation but did not describe these cri-
teria in detail due to limitations related to the publication
process. In addition, the procedures performed were some-
times different among the athletes included in the same
study, and the RTS criteria provided were not procedure
specific. This review included both recreational and profes-
sional athletes and did not differentiate the RTS criteria
used based on the level of competition. We did not examine
the association of RTS criteria used in the included studies
with the clinical outcome or the postoperative performance
of the athletes, which would be helpful to understand the
clinical value of each criterion. The last constitutes an area
of future research. Overall, the results of this scoping
review point toward the need for validation of RTS criteria
in athletes undergoing shoulder procedures in order to pro-
vide evidence-based medical care to this population.

CONCLUSION

Time from surgery was the most commonly reported RTS
criterion after RCS or SSS in athletes, whereas muscle
strength and ROM were used by almost half of the studies
reviewed. We noted high heterogeneity in the definition of
each RTS criterion used among the included studies, which
also used different combinations of 1 to 3 RTS criteria.
These results point to a gap in knowledge and the clinical
need for further study of RTS criteria in athletes undergo-
ing rotator cuff and shoulder stabilization procedures, with
the ultimate goal of minimizing reinjury while improving
performance and career longevity.

REFERENCES
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APPENDIX TABLE A1
Characteristics and RTS Criteria of the Included Studies on Rotator Cuff Surgerya

Lead Author
(Year)

Mean
Patient
Age, y

Primary
Procedure

Patients
Analyzed, n

Patients at
Follow-up,

n (% of
Analyzed)

Mean RTS
Time, mo Reported RTS Criteria

Antoni2 (2016) 57 Arthroscopic RCR 76 67 (88) NR 1. Time (3 mo)
2. Surgeon-patient discussion-agreement

Azaam5 (2018) 16.1 Arthroscopic or
open RCR

27 25 (94) NR 1. Time
2. Completion of sport-specific interval

training program
Bhatia10 (2015) 73 Arthroscopic RCR 31 24 (77) 1. Time (minimum 3 mo)
Carbone15 (2020) 40.5 Single row RCR 22 22 (100) 8.7 1. Time (6 mo)
Hawkins21 (1999) 33.4 Open RCR 19 8 (50) NR 1. Time (4-6 mo)

2. Full symmetric external rotation
Ide24 (2005) 42 Arthroscopic RCR

repair
6 5 (83) 8.4 1. Time (3-6 mo)

2. Restoration of shoulder strength
Liem31 (2008) 58.9 Arthroscopic RCR 21 21 (100) 6.3 1. Time
Mazoue33 (2006) 29.4 Mini-open RCR 16 4 (25) 2.2 1. Successful completion of standardized

rehabilitation program
2. Full, nonpainful ROM
3. Satisfactory muscle strength
4. Pitchers: completion of 2-phase interval

throwing program (flat-ground program,
throwing from the ground)

5. Position players: competition of flat ground
throwing program

Ranalleta46 (2016) 36.2 Arthroscopic
removal of RC
calcifications þ
RCR

24 23 (96) 5.3 1. Time (3-6 mo)
2. Pain-free
3. Full shoulder ROM
4. Shoulder strength 100%

Rossi49 (2019) 42.2 Arthroscopic RCR 72 61 (87) 5.6 1. Time
2. Pain-free patient
3. Full shoulder ROM
4. Shoulder strength near to preinjury level

Shimada54 (2020) 65 Arthroscopic RCR 32 31 (97) 8 1. Time (3 mo for light sport activity, 6 mo for
full sport participation)

Simon55 (2017) 55 Arthroscopic RCR 12 12 (100) NR 1. Time (sport-related activities allowed at 12
wk, climbing allowed at 16 wk, full sport
participation at 6 mo)

Tambe58 (2009) 25.7 Arthroscopic RCR 11 11 (100) 4.8 1. Time
2. Satisfactory ROM, strength and isokinetic

proprioceptive criteria
Tibone59 (1986) 29 Open RCR 45 25 (56) 6 1. Time (nonpitcher: 6 mo, pitchers: 12 mo)

NR, not reported; RCR, rotator cuff repair; ROM, range of motion; RTS, return to sport.
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APPENDIX TABLE A2
Characteristics and RTS criteria of the included studies on shoulder stabilization surgery

Lead Author
(Year)

Mean
Patient
Age, y Primary Procedure

Patients
Analyzed, n

Patients at
Follow-up,

n (% of
Analyzed)

Mean RTS
Time, mo Reported RTS Criteria

Alentrorn Geli1

(2016)
22 Arthroscopic capsulolabral

repair
57 49 (86) 4 1. Pain-free, full ROM

2. At least 80% of the strength of the
contralateral side

Arner4 (2015) 17.9 Arthroscopic posterior
capsulolabral repair

56 52 (93) 6 1. Time (6 mo)
2. Full ROM without pain
3. Full strength and endurance

Badge6 (2009) NR Arthroscopic posterior
labral repair

11 11 (100) 4.3 1. Satisfactory movement, strength,
isokinetic, and proprioceptive
criteria

2. Discussion between the therapist,
surgeon, player, and conditioning
coach

Bak7 (2000) 23 Inferior capsular shift for
multidirectional
glenohumeral instability

25 21 (84) 5.5 1. Time (minimum 3 mo)
2. Full ROM and good strength

Baker8 (2009) 19.1 Arthroscopic capsulolabral
repair

36 6 (86) 6 1. Painless ROM
2. Strength and endurance comparable

with contralateral side
Baverel9 (2018) 21 Open Latarjet 106 91 (86) 3 1. Physical exam ¼ shoulder pain free

and with complete ROM
2. Radiography: fusion of the coracoid

graft was achieved on the Bernageau
glenoid view at 3 mo

3. Time (minimum 3 mo)
Blonna11 (2016) 31.5 Arthroscopic Bankart

repair vs open Bristow-
Latarjet (30/30)

60 52 (87) NR 1. Time (noncollision sports 2 mo,
collision 6 mo)

Bradley12 (2006) 23.3 Capsulolabral repair or
reconstruction

100 6 (89) 6 1. 80% strength and endurance
compared with contralateral side

2. Sport-specific rehabilitation protocol
3. Full, painless ROM
4. Full strength and endurance

comparable with the contralateral
side

Bradley13 (2013) 24.3 Arthroscopic capsulolabral
reconstruction

200 180 (90) 6 1. Full, painless ROM
2. Full strength and endurance

comparable with contralateral side
Frantz18 (2020) 24.5 Open Latarjet 65 NR NR 1. ROM within 20� of baseline surgical

extremity value in all planes
2. Strength measurement equal to or

greater than baseline value
Garcia19 (2016) 29.8 Arthroscopic remplissage 44 42 (95) 7.0 1. Time (minimum 6 mo)
Gerometta20 (2016) 28.9 Arthroscopic Bankart

repair
46 44 (96) 6.9 1. Time (4-5 mo)

Ide23 (2004) 19 Arthroscopic Bankart
repair

55 44 (80) NR 1. Time (4-6 mo)

Jones26 (2012) 19.1 Arthroscopic capsular
plication

20 18 (90) NR 1. Time (6 mo)

Kasawaki27 (2018) 18.9 Bristow procedure 152 142 (93) 6.3 1. Time (5 mo)
Kee28 (2018) 26.5 Open Latarjet 56 54 (96) NR 1. Time (minimum 6 mo)

(continued)
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Appendix Table A2 (continued)

Lead Author
(Year)

Mean
Patient
Age, y Primary Procedure

Patients
Analyzed, n

Patients at
Follow-up,

n (% of
Analyzed)

Mean RTS
Time, mo Reported RTS Criteria

Kercher29 (2019) 20.5 Arthroscopic posterior
labral repair

32 30 (94) NR 1. Adequate strength and ROM
2. Time (6 mo)

Kraeutler30 (2018) 26 Arthroscopic anterior and/
or posterior stabilization

151 109 (72) 8 1. Time (18-24 wk for anterior
stabilization, 20-24 wk for posterior
stabilization)

2. ROM
3. Strength

McClincy34 (2015) 17.5 Arthroscopic posterior
capsulolabral repair

96 83 (86) NR 1. Painless full ROM
2. Full strength and endurance

compared to contralateral side
Neri36 (2011) 25 Arthroscopic repair of type

2 SLAP lesions
23 13 (57) 8.8 1. Time (6 mo)

Nevasier37 (2015) 31 Open Bankart repair 23 22 (96) NR 1. Time (6 mo)
Ozturk39 (2013) 19.5 Arthroscopic anterior

capsulolabral repair
58 40 (87) NR 1. Time (6 mo)

Pagnani40 (2002) 18.2 Open anterior shoulder
stabilization

58 52 (90) NR 1. Abduction and external rotation
strength are symmetrical on manual
muscle testing

Pennington41 (2010) 21 Arthroscopic posterior
labral repair

28 27 (93) NR 1. Time (6 mo)

Plath42 (2015) 41.2 Arthroscopic Bankart
repair

44 42 (95) NR 1. Time (minimum 6 mo) if SLAP, then
7.5 mo

Privitera43 (2018) 25.8 Open Latarjet 73 46 (63) 8.1 1. Full strength
2. Healed bone graft on radiograph or

CT at 16-24 wk
Radkowski44 (2008) 22 Arthroscopic posterior

capsulolabral repair
98 82 (84) NR 1. Full ROM

2. Full strength
3. Time 9-12 mo
4. Throwing athletes: able to throw

without discomfort for 2 wk
Ranalletta47 (2017) 25.4 Arthroscopic anterior

shoulder stabilization
20 19 (95) 6.4 1. Pain-free

2. Full shoulder ROM
3. Preinjury strength
4. Time 6-8 mo

Ranalletta45 (2018) 22.8 Modified Latarjet without
capsulolabral repair

50 45 (94) 5.4 1. Pain-free
2. Full shoulder ROM
3. Preinjury strength

Raynor48 (2016) 23 Arthroscopic pancapsular
capsulorrhaphy

30 23 (77) NR 1. Time (4-6 mo)

Rossi50 (2020) 26.5 Classic vs congruent arc
Latarjet

135 118 (87) 4.8 1. Pain-free
2. Full strength (preinjury)
3. Full ROM

Saper51 (2017) 16.9 Arthroscopic Bankart
repair

37 29 (78) NR 1. Time (7 mo)

Schmiddem52 (2019) 24 Arthroscopic HAGL repair 9 9 (100) NR 1. Time (6-9 mo)
Shah53 (2018) 29.7 Arthroscopic Bankart

repair
22 22 (100) 6 1. Satisfactory rehabilitation

progression
2. Strength over 80% compared with

preinjury
3. Successful tackle training, falls

training, wrestling and skills
assessment

Stein56 (2011) 26.9 Arthroscopic Bankart
repair

47 47 (100) 6.5 1. Time (minimum 6 mo)
2. Pass sport-specific shoulder test

(continued)
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Appendix Table A2 (continued)

Lead Author
(Year)

Mean
Patient
Age, y Primary Procedure

Patients
Analyzed, n

Patients at
Follow-up,

n (% of
Analyzed)

Mean RTS
Time, mo Reported RTS Criteria

Stirma57 (2020) 22.9 Open Latarjet 10 9 (100) 3 1. Time (3 mo)
2. Full painless ROM
3. Strength 5 grade of all intrinsic and

extrinsic shoulder muscles
Wilson63 (2020) 18.1 Arthroscopic anterior or

posterior shoulder
stabilization

43 5 (11.6) 6 1. Time
2. RTS test performed at 6 mo

Wooten64 (2015) 17 Arthroscopic posterior
capsulolabral
reconstruction

22 15 (67) NR 1. Full and symmetric ROM
2. Full strength
3. Good scapulothoracic mechanics in

the shoulder

aCT, computed tomography; HAGL, humeral avulsion of the glenohumeral ligament; NR, not reported; ROM, range of motion; RTS, return
to sport; SLAP, superior labral anterior-posterior.
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