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Abstract

Purpose: The purpose of this study was to perform a systematic review of return to play (RTP) and return to previous level of
performance (RPP) in competitive overhead athletes after SLAP repair to identify factors associated with failure to RTP.

Methods: Systematic review was conducted according to PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines. Review was registered with PROSPERO International prospective register of systematic reviews
(CRD42020215488). Inclusion criteria were literature reporting RTP or RPP following SLAP repair in overhead athletes were run in
the following databases: PubMed/MEDLINE, Scopus, Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic
Reviews, and Google Scholar. Categories for data collection for each full article included (1)article information; (2)patient
demographics; (3)surgical techniques; (4)level of competition; (5)rotator cuff treatment; (6)player position; (7)patient reported outcome
measures (PROMs); (8)RTP and RPP rates. The Methodological Index for Non-randomized Studies (MINORS) checklist was used to
evaluate quality of all included studies.

Results: Eight studies with 333 subjects were identified. Overall RTP and RPP rates were 50%-83.6% and 35.3%-64%, respectively.
Patients with surgically treated rotator cuff pathology had lower RTP (12.5%-64.7%) rates compared to those without (80.0%-83.6%).
Professional athletes had similar RTP rates (62.5%-81.5%) compared to high-school (75.0%-90.0%) and college athletes (12.5%-
83.3%). However, professional athletes demonstrated the lowest relative range of reported RPP rates (27.7%-55.6%). Pitchers had lower

RTP (62.5%-80.0%) and RPP (52.0%-58.9%) compared to position players (91.3% RTP, 76.3%-78.2% RPP).
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Conclusion: Studies reviewed reported moderate RTP and RPP rates following SLAP repairs in competitive overhead athletes. Those
with associated rotator cuff tear requiring treatment and baseball pitchers were less likely to RTP and RPP. Professional athletes had
similar RTP to an amateur; however, they were less likely to RPP.

Level of Evidence: Level IV - Systematic review of Level 11l - IV studies
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Introduction

Superior labrum anterior-posterior (SLAP) lesions were first described by Andrews in 1985, and have since been implicated as a
common cause of shoulder pain and dysfunction in the overhead athlete. Biceps labral complex injuries are the most common shoulder
injury seen in overhead athletes.? In the thrower’s shoulder, SLAP lesions are thought to be secondary to repetitive abduction and
external rotation during throwing leading to internal impingement and a cascade of pathology including peel back of the posterosuperior
labrum and eventual tearing, and undersurface rotator cuff tearing.> As such, the importance of the native biceps labral complex to

maintain normal kinematics through an arc of motion in overhead athletes should be noted.®

SLAP lesions are typically initially managed non-operatively. However, in overhead athletes, return to play (RTP) with non-operative
management has been discouraging, with published rates of success between 40% and 66%.%" SLAP repair has traditionally been the
gold standard surgical procedure for overhead athletes with multiple repair techniques described.>®-1% Despite improved understanding
of SLAP tears in recent years, failure rates remain high. A 36.8% failure rate of SLAP repair has been reported in an active military
population.t* Among professional baseball pitchers, Fedoriw et al. reported RTP of only 48%, while return to previous level of
performance (RPP) was only 7%.% Given the unfavorable outcomes of SLAP repair, some have advocated for treatment with biceps
tenodesis. This trend has largely stemmed from studies that have shown comparable patient outcomes with SLAP repair or biceps
tenodesis, but these studies have favored older age patients and are not necessarily applicable to the competitive overhead thrower.*2-%4

A recent systematic review evaluating biceps tenodesis in overhead athletes at the recreational, collegiate, and professional levels
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showed that RTP after a tenodesis for management of SLAP tear was 70% and only 56% in pitchers.'® Despite the increasing popularity
of biceps tenodesis®®, a survey of Major League Baseball (MLB) team physicians showed that 93% would repair a Type Il SLAP in a

baseball player, while none would perform a biceps tenodesis.!’

However, even with 35 years of experience identifying and treating SLAP lesions, there still remains significant controversy in the
correct indication and technique for surgical treatment, particularly in competitive overhead athletes where clinical outcomes have been
suboptimal. Additionally, it remains clear that this injury can be career altering, with high powered data required to appropriately counsel
patients on their expected recovery. The purpose of this study was to perform a systematic review of RTP and RPP in competitive
overhead athletes after SLAP repair to identify factors associated with failure to RTP. We hypothesized that professional athletes, and
pitchers would have significantly worse RTP and RPP than less competitive athletes and position players. We also hypothesized that

associated rotator cuff pathology requiring treatment would negatively affect outcomes.

Methods

Article Identification and Selection

The current study was conducted in congruence with the 2009 Preferred Reporting Items for Systematic Review and Meta-Analysis
(PRISMA) statement (Figure 1). A systematic review of the literature was conducted regarding return and prior level of performance to

sport for competitive overhead athletes with SLAP repair. All searches were performed on August 24, 2020. This review was registered
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with the PROSPERO International prospective register of systematic reviews (CRD42020215488). The systematic search included the
following Boolean search string: ((SLAP OR "Superior labrum™) AND ("tenodesis”"[MeSH] OR tenodesis OR "Cumulative Trauma
Disorders"[MeSH] OR "Athletic Injuries"[MeSH] OR repair OR throw* OR overuse)). Searches were done in the following five
databases: PubMed/MEDLINE (1980-2020), Scopus, Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic
Reviews, and Google Scholar. Both controlled vocabulary (i.e., MeSH terms) and keywords were searched. No restrictions were placed

on the search in terms of date of publication, age of study participants or geography. Only articles written in English were considered.

Eligibility Criteria

After compilation of all titles from the individual database queries, two investigators (ASV, HS) independently reviewed the abstracts
from all identified articles. Articles were first screened for duplicates, which were subsequently removed. Those remaining were then
screened for relevance by inclusion of at least one competitive overhead throwing athlete at or above the high-school level who received
a SLAP repair, any level of evidence within the English literature, and a report on RTP or RPP. Articles were excluded if they did not
present RTP or RPP in athletes in an extractable manner or were not available in English. VVague or indeterminate titles were retained
for abstract review. Review articles, editorials, and commentaries were excluded. Full-text articles were finally reviewed to allow for
further assessment of criteria for necessary inclusion and exclusion. Additionally, all references from included studies were reviewed
such that no relevant articles were deemed to be missing from the systematic review. All discrepancies in identified articles were resolved

by a third author (SFD) who provided consensus. A complete diagram of the search and screening process is illustrated in Figure 1.
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Quality Evaluation of Studies

The Methodological Index for Non-randomized Studies (MINORS) checklist was used to evaluate the quality of all included studies.®
The checklist involves 12 items to assess quality, of which only 4 are applicable to comparative studies.!® The 4 additional criteria
specific to comparative groups were used to assess the bias present in articles when selecting cohorts. Each item was scored from 0 to
2: 0, not reported; 1, reported but poorly done and/or inadequate; and 2, reported well and adequately done. Comparative studies had a
maximum score of 24, and non-comparative studies had a maximum score of 16. Intraclass correlation coefficients (ICC) using a two-
way mixed-effects model were calculated to compare MINORS scores between two authors (ASV, HS) to assess study quality

consistency.

Data Extraction

All data were recorded into a custom spreadsheet using a modified information extraction table. Categories for data collection for each
full article included (1) article information; (2) patient demographics; (3) surgical techniques; (4) level of competition; (5) incidence of
rotator cuff treatment; (6) player position; (7) patient reported outcome measures (PROMs); (8) RTP and RPP rates. The primary
outcomes were reported ranges of RTP and RPP rates. RTP and RPP trends were reviewed with respect to level of play, presence of

rotator cuff pathology, and baseball position (pitcher versus position player). All papers included in this analysis utilized a knotted
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anchor construct for SLAP repair, as there were no papers utilizing knotless anchor repair that reported data applicable for inclusion.

The level of evidence of the studies was assigned according to the classification specified by Wright et al.*®

Statistical Analysis

Given the nonrandomized design and relative low-quality of the included studies, pooled statistics, including weighted means and
standard deviations, were not reported to avoid describing potentially inaccurate conclusions. Ranges of objective and patient-reported
outcomes were reported. Subanalyses were performed to investigate the influence of patient factors, including level and type of sports
participation, on the ability to RTS. All statistical analyses were performed using R Project for Statistical Computing software (RStudio

software, version 1.2.1335; R Foundation for Statistical Computing, Vienna, Austria).
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Results

Study Characteristics

A total of 837 studies were screened with 8 studies?®?’ identified for inclusion in the final analysis. A combined 333 competitive
overhead athletes from the following sports were included in analysis: Baseball/Softball (n=288), Tennis (n=5), VVolleyball (n=4), Multi-
Sport Athletes (n=4), Javelin Throwers (n=3), Badminton (n=2), Water Polo (n=1), and other throwers not subcategorized (n=26).2°%’
Five articles were case series?’ 232527 one case-control study?®, one cohort study?*, and one descriptive epidemiologic study?l. A
PRISMA flow diagram, detailing study identification, screening (title, abstract, and full text), and inclusion is provided in Figure 1.
Article details including author, journal, year of publication, and country of origin can be found in Table 1. A summary of functional

outcomes included in each study can be found in Table 2.

Bias assessment was completed using the MINORS scoring criteria'®. The mean score for included non-comparative studies was 12.1 +
1.6. One comparative study?® rated a score of 22 out of 24, and one study did not qualify?®. The primary reasons for loss of points were
high rates of loss to follow up and athlete inclusion in a non-consecutive fashion. The ICC value between MINORS scores (ICC = 0.98)

was excellent.

Return to Play and Return to Prior Level of Performance Rates
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The mean age ranged from 19.5 to 27.8 years, and all but one study?* had at least a 2-year mean follow-up time. All patients were treated
with SLAP repair using knotted suture anchors. The overall RTP and RPP rates were 50% to 83.6% and 35.3% to 64%, respectively. A
summary of reported functional outcome scores for each instrument is reported in Table 4. Of those articles describing rotator cuff
management, patients with surgically treated rotator cuff pathologies, either with debridement or repair, demonstrated lower success

rates with regards to RTP (12.5% to 64.7%)?*?" compared to those without (80.0% to 83.6%)2%:21:24,

Level of Competition

While not all papers looked at both RTP and RPP, both were able to be extracted for athletes at the varying levels of competition. With
regards to level of athletic competition, professional athletes had similar RTP rates (62.5% to 81.5%)2%?>2 compared to high-school
(75.0% to 90.0%)%1?” and collegiate athletes (12.5% to 83.3%)%12>27, However, professional athletes had relatively lower RPP rates

(27.7% to 55.6%)1?% compared to both high-school (25.0% to 61.7%)?%%27 and collegiate athletes (38.5% to 63.9%)12327,

Baseball and Softball Athletes
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Rates of RTP and RPP were further examined in athletes treated with a SLAP repair who were baseball and softball players. This cohort
consisted of the largest number of participants in an individual sport (288/333). Across all studies there were 97 athletes assessed for
RTP, and 206 for RPP.?123%6 The overall RTP and RPP for baseball/softball players ranged from 62.5% to 83.6%%1%*2% and 60.3% to
63.9%212, respectively. Within this cohort, pitchers had a lower RTP rate (62.5% to 80.0%)'?® compared to position players at all
levels (91.3%)*°. Similarly, pitchers had a lower RPP rate as well as a lower RPP rate (52.0% to 58.9%)%1?* compared to position players

at all levels (76.3% to 78.3%)%1%,
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Discussion

The main findings of our review were (1) moderately high rates of RTP (50.0% to 83.6%) and RPP (35.3% to 64.0%) (2) patients with
associated rotator cuff pathology requiring debridement or repair had lower rates of RTP, (3) professional athletes were as likely to RTP,
but less likely to RPP compared with high school and collegiate athletes and (4) within baseball athletes, pitchers had lower rates of

RTP and RPP compared with position players; these results affirmed our initial hypotheses.

Prior general population studies have historically reported unsatisfactory patient outcomes after SLAP repair, and throwing athletes
specifically, have shown unfavorable outcomes. Cohen et al?® found that in a cohort of 41 patients and athletes who underwent isolated
SLAP repair, shoulder specific outcome scores were good, yet patient satisfaction was only 71% at 3 year follow up and 41% still
experienced night pain. Additionally, the athletes fared relatively worse, with only 48% returning to preinjury level of athletics.?® Kim
et al?® also performed a review of patients who underwent isolated SLAP repair at approximately 3 year follow-up. The authors similarly
investigated both athletes and non-athletes and found that 91% of their sample regained pre-injury function. However, when evaluating
a subset of 8 patients who participated in overhead sports, they found worse functional outcomes and cautioned that this patient
population may not fare as well following SLAP repair.?° In 2012, Sayde et al*® performed a systematic review of RPP following SLAP
repair and included both throwing and non-throwing athletes; albeit this study was not isolated to overhead or competitive level athletes.

Of 506 patients across 14 studies, 198 overhead athletes and 81 baseball players were included in the sample. For their entire cohort the
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authors found an 83% “good-to-excellent” outcome and 73% overall RPP.%® However, overhead athletes fared worse, with only 63%

RPP.%

Although these previous studies provide valuable data regarding outcomes of SLAP repairs in throwing athletes, surgical techniques
and implant technology have evolved since their publication, and several recent studies with larger cohorts of throwing athletes have
been reported. Our systematic review ultimately included 8 studies, and 333 patients who were all considered competitive overhead
athletes. Additionally, studies were relatively consistent in their methodology and MINORS score with regards to bias. Athletes were
further stratified by their level of activity (professional, collegiate, high school), as well as assessed for concomitant rotator cuff
pathology and treatment when available. Baseball athletes were further analyzed as pitchers versus position players. Patients across all
studies underwent repair with knotted suture anchors. Recently there has been a trend towards repair techniques using knotless
anchors.3-% Expert opinion suggests that the elimination of knots may reduce knot stack impingement on the articular cartilage or rotator
cuff during throwing which may improve outcomes. However, in reviewing published reports for this study, no published data on the
outcomes of knotless implants for SLAP repair in this specific patient cohort was currently available. A systematic review from 2020
by Matache et al** which included 5 studies investigating knotless versus knotted anchors for SLAP repair, found that none of the studies
reported any significant differences in patient reported outcomes or revision rates. Future studies are needed to determine if anchor type

(knotted versus knotless) can lead to more favorable outcomes in our specific patient population of competitive overhead throwers.
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The present study focused on competitive overhead athletes in order to truly identify the potential risk factors for poor outcome following
SLAP repair.2>2" Douglas et al?* evaluated RTP and RPP of 73 baseball players with minimum 1 year follow up who underwent surgical
SLAP treatment from 2004-2014. 83.6% achieved RTP. RPP was lower in this study however, with 52.3% of pitchers meeting this
metric compared to 78.3% for position players.?! The largest study by Gilliam et al?® found a 62% overall RTP. Similar to our findings
pitchers had a lower RTP (59%) compared to non-pitchers (76%); this study did not investigate RPP. The smaller studies encompassed
in our review found similar trends with regards to RTP and RPP. Fourman et al?® found an 80.8% RTP amongst 26 athletes, with RPP
of 46.2%. Neri et al?* included 23 players of which 82.6% experienced RTP however only 57% had pain-free RPP. Park et al?® reported
lower rate of RTP, with only 50% of 24 overhead athletes returning to play, and baseball players doing even worse, having only 38%
of these athletes RTP. Smith et al?® reported on 24 MLB pitchers, of which only 62.5% were able to RTP. Of pitchers able to return to
sport, there was an 86.7% RTP, however the authors reported an overall RPP of 54.2%, reaffirming that competitive baseball pitchers
have mixed results with regards to the ability to return to competition.?® Friel et al®? looked at return to sport for a variety of athletes and
non-athletes, with a subgroup of 13 collegiate level overhead athletes experiencing a 54% RTP. The final study which examined RTP
by Van Kleunen et al?” found similar trends with 64.4% returning to play, but only 35.3% reaching RPP. The findings of this RTP and
RPP analysis is crucial for both the operative surgeon as well as the player to be aware of prior to proceeding to surgery. When combining
these RTP rates with prior knowledge that a large number of baseball and overhead athletes may have asymptomatic labral pathology
at baseline, it is crucial to use proper surgical indications, and set proper patient expectations prior to proceeding with surgical

intervention.33
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A number of factors have been shown to influence the ability of competitive overhead athletes and baseball players to RTP following
SLAP repair. One such variable is the presence of concomitant rotator cuff injury requiring treatment. It is well-established that
glenohumeral external rotation increases over time in throwers and is often accompanied by internal rotation deficit. As a result, the
glenohumeral contact point gradually shifts in a posterosuperior direction and can lead to shear stresses that cause both SLAP tears and
injury to the posterosuperior rotator cuff.?’ Levy et al** demonstrated that reducing glenohumeral instability via SLAP repair can
decrease tensile loads on the rotator cuff. The present systematic review identified a small but important subset of patients with SLAP
tears and associated rotator cuff tear pathology, demonstrating a reduced RTP rate for those who required management of rotator cuff
pathology either via debridement or repair.2#?” Van Kleunen et al?’ evaluated a sample of 17 overhead-throwing athletes that had a
SLAP tear as well as concomitant >50% infraspinatus tear. The rotator cuff was managed via underwent single suture anchor repair or
free poly-dioxanone (PDS) suture repair.?” Only 35% of patients returned to the same or superior performance, while 29% returned at a
lower level or had to change position, and 35% could not return. Clearly, the combination of SLAP and rotator cuff injury portends a
potentially poor outcome, as indicated by these studies as well as our review. Considering the limited ability to return to a high level of
play observed in the current review, athletes should be cautioned regarding their recovery and expected outcome in the event of

concomitant rotator cuff and SLAP pathology.
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Level of athletic participation also played a significant role, as a number of studies distinguished amongst amateur (high school,
collegiate) and professional level athletes. While professional athletes may have more incentive, financial or otherwise, to return from
these challenging injuries than lower-level athletes, the physical demands on the glenohumereal joint and the required level of
performance are greater. The results of the current study indicate that amateur (high school, college) athletes and professional athletes
achieved RTP at relatively similar rates (12.5% to 90.0% versus 62.5% to 81.5%, respectively). However, professional athletes suffered
relatively worse RPP than amateurs (25.0% to 63.9% versus 27.7% to 55.6%, respectively), possibly due to the greater difficulty of
attaining the elite level of performance that they had demonstrated prior to their injuries.?*?32 |t is worth noting that our review yielded
far more amateur level athletes (191) than professional (69), indicating that more robust data may be needed to draw definitive
conclusions regarding professionals. Overall, our findings were interesting, revealing that professional athletes were able to RTP at
levels similar to amateurs, however as hypothesized, they were less likely to RPP. This indicates the very real possibility that operatively
managed SLAP tears could be a career ending event, particularly in professional athletes for whom a deterioration in performance is an

existential crisis. This is valuable in counseling athletes with these injuries, specifically at the professional level.

The last major distinction made specifically amongst baseball players was between pitchers and position players. As been previously
reported, our systematic review confirms that pitchers fare far worse than position players following SLAP repair. Position players are
far less dependent on achieving maximum velocity and performing repetitive throwing than pitchers, and they can likely compensate

for small variations in their throwing mechanics and velocity better than pitchers. It is hypothesized that the biceps-labral junction
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experiences a certain degree of peel back during throwing, which while supraphysiologic, is a normal adaptation of the throwing
motion.® Surgical management of SLAP lesions may limit this peel back, leading to restrictions in motion during the arc of throwing,
resulting in pain and decreased velocity and performance, particularly in pitchers.®® Overall amongst 74 pitchers, 62.5% to 80.0%
experienced RTP while only 52.0% to 58.9% reached RPP.%%2326 Position players fared better with 91.3%2! RTP and 76.3% to 78.3%%1:2
RPP. These results are not surprising given the differences in volume of throwing between pitchers and position players, the decreased
throwing velocity in position players versus pitchers, and subtle differences in throwing mechanics in these different positions. This
provides valuable information when discussing expected recovery from SLAP injuries with baseball athletes. When managing a position
player, outcomes are more optimistic, while pitchers continue to be an extremely difficult population to manage, with optimal treatment

and outcome still unpredictable at best.

Limitations

The study has several limitations. The included studies, as well as some excluded studies, poorly defined and separated some of our
subgroups of interest with regards to surgical implants, concomitant pathology, level of competition, or position level. This led to both
the exclusion of some studies and did not allow for all athletes to be considered within the sub analyses. For instance, a rather large
cohort study of 68 professional American baseball players managed either non-surgically or surgically had to be excluded as it did not
specify if operative injuries were managed via SLAP repair or debridement.® Further, not enough information was provided within

each article to describe the type of SLAP tear each athlete suffered. Secondly, though they play two distinct sports, baseball and
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softball players were not separated in the included studies.?’ This prevented the current analysis from adequately attributing the outcomes
to only baseball players or concluding any results regarding softball players, however they were grouped in our study since both use
overhead throwing in the course of play. Additionally, the functional outcomes assessed across the 8 included studies were variable,
with the most included PROMs being the ASES (4), and KJOC score (4), followed by several outcomes which were included in only
two or one studies. The current study did not pool functional outcomes from the included investigations. Combining the heterogeneous
data of these studies in a systematic review can introduce a measurement bias, as the various scales measured patient satisfaction

outcomes differently and do not have high intra-observer reliability.3®

In addition, given variations in treatment protocols among surgeons, we were not able to account for heterogeneity in surgical technique,
physical rehabilitation protocol, or physician specific guidelines with regards to return to play. Specifically, all studies appeared to
perform surgical repair with knotted anchors. Knotless anchors, which have become more commonly used when managing SLAP
pathology were not specifically investigated in the studies included. Lastly, given the diverse nature of the specific activities performed
by overhead athletes of different sports, it was difficult to draw conclusions from comparisons of all athletes within the cohort to one

another.
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Conclusion
Studies reviewed reported moderate RTP and RPP rates following SLAP repairs in competitive overhead athletes. Those with associated
rotator cuff tear requiring treatment and baseball pitchers were less likely to RTP and RPP. Professional athletes had similar RTP to an

amateur; however, they were less likely to RPP.
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339 TABLE1

340  Study Characteristics and Demographics

First Title Journal Mean MINORS Score Study Design Level of
Author Evidence
(Year)

Douglas Return to Play and Performance Perceptions of Orthopaedic 12,5 Case Series v
(2019)  Baseball Players After Isolated SLAP Tear Repair Journal of Sports
Medicine
Fourman  Type VIII SLAP Repair at Midterm Follow-Up: Arthroscopy 22 Cohort Study Il
(2018)  Throwers Have Greater Pain, Decreased Function,
and Poorer Return to Play
Freil (2010) Outcomes of Type Il Superior Labrum, Anterior to Journal of 12 Case Series v
Posterior (SLAP) Repair: Prospective Evaluation ~ Shoulder and
at a minimum 2-year follow-up Elbow Surgery
Gilliam  Return to Play and Outcomes in Baseball Players American Journal 12 Case Series v

(2017)  After Superior Labral Anterior-Posterior Repairs of Sports

Medicine



341

342

343

344

Neri (2011)  Outcome of Type Il Superior Labral Anterior ~ American Journal

Posterior Repairs in Elite Overhead Athletes: of Sports
Effect of Concomitant Partial-Thickness Rotator Medicine
Cuff Tears

Park (2013) Clinical and Radiological Outcomes of Type 2  American Journal
Superior Labral Anterior Posterior Repairs in Elite of Sports

Overhead Athletes Medicine

Smith Return to Play and Prior Performance in Major Orthopaedic

(2016)  League Baseball Pitchers After Repair of Superior Journal of Sports

Labral Anterior-Posterior Tears Medicine
Van- Return to High-Level Throwing After American Journal
Kleunen  Combination Infraspinatus Repair, SLAP Repair, of Sports
(2012) and Release of Glenohumeral Internal Rotation Medicine
Deficit

10.5

15

N/A

10.5

Cohort Study

Case Series

Descriptive Epidemiologic

Study

Case Series

VI

TABLE 2

Summary of Functional Outcomes



Mean Postoperative Functional

First Overhead Age Repair Fixation Rotator Cuff Sport Level of Competition Before
Author  Athletes, (mean Technique Device Management Injury (n) Outcomes
(Year) No. +/- SD)
Douglas 73 19.8 +/- Knotted Suture Double-loaded  Excluded Baseball Professional (10), Collegiate (36), WOSI (83.6); VR12 PH (49.2);
(2019) 2.9 Anchors  suture anchors and High School (27) VR12 MH (45.9)
(Bioresorbable,
PEEK,
polyester).
Fourman 26 21.4 +/- Knotted suture Single-loaded Excluded "Throwers"  Professional and Collegiate (26) ASES (87.7); KIOC (61.8)
(2018) 6.5 anchors with  suture anchors
zone specific
tape (Arthrex,
Naples,
Florida)
Friel 13 23.5  Knotted suture Suture Excluded Baseball, Collegiate (13) UCLA Score (30.9); Constant
(2010) anchors Anchors Volleyball, (18.2); VAS (1); ASES (88.5)
(Arthrex Tennis
BioSuture

tacks anchors)



Gilliam 133 19.5 +/- Knotted suture Suture anchors Debridement Baseball Professional (18), Collegiate (63), WOSI (82.7); VR12 PH (49.8);

(2017) 2.8 anchors and High School (47) VR12 MH (56.4); KJOC (73.5)
Neri 23 25 Knotted suture Suture anchors Debridement Baseball, Professional (17) and Collegiate ASES (93.7); KJOC (76.9)
(2011) anchors Volleyball, (6)
Water polo,
Volleyball
Park 24 22.7  Knotted suture Suture anchors . Baseball, Professional and Collegiate (24) VAS (2); ASES (87.7)
(2013) anchors (Double- Javelin
loaded Arthrex Throwers,
Bio-corkscrew Badminton,
anchor and Volleyball
ConMed Bio
Mini-Revo
anchor)
Smith 24 27.8 +/- . Suture anchors . Baseball Professional (24)
(2016) 4.7
Van- 19 19.2  Knotted suture Suture anchors Repair Baseball Collegiate (13) and High School KJOC (59.4)
Kleunen anchors (Depuy Mitek 4

(2012) Gryphon and




345

346

347

348

Arthrex

FASTak)

TABLE 3

Summary of Return to Play/Sport

Overhead Athlete
Return to Sport,

No. (%)

Overhead Athlete
Return to Previous
Level of
Performance, No.

(%)

Comments

First Overhead Mean Follow-up,
Author Athletes,  Age, yrs mo
(Year) No
Douglas 73 19.8 86.2
(2019)

Overall, 61 of 73
(83.6);
Professional, 9 of 10
(90);
Collegiate, 30 of 36

(83.3);

Overall, 44 of 73
(60.3); Professional,
6 of 10 (60);
Collegiate, 23 of 36
(63.9);

High School, 15 of

27 (55.6)

Other position players had significantly higher return to previous

play rates compared to pitchers



Fourman

(2018)

Friel (2010)

Gilliam

(2017)

Neri (2011)

26

13

133

23

21.4

235

19.5

25

>48

42

78

>12

High School, 22 of

27 (81.5)

Overall, 21 of 26

(80.8)

Overall, 19 of 23

(82.6)

Overall, 12 of 26

(46.2)

Overall, 7 of 13
(53.8);
Collegiate, 7 of 13

(53.8)

Overall, 85 of 133
(64.0); Professional,
13 of 18 (72.2)
Collegiate, 38 of 63
(60.3);

High School, 34 of

47 (72.3)

Overall, 13 of 23

(57)

Throwers had significantly increased instability and pain and
significantly decreased ASES score and ROM compared to non-

throwers

Pitchers had the lowest RTP out of all positions.



349

350

351

352

Park (2013) 24 22.7 45.8 Overall, 12 of 24 Labral retear with clinical significance was noted in 2 athletes
(50) who failed to return to play. Osteolysis was observed in 2
athletes, 1 of whom had a retear.
Smith 24 27.8 N/A Overall, 15 of 24 Mean performance analysis of the RTP group revealed a
(2016) (62.5); Professional, statistically significant decrease in innings pitched for MLB
15 of 24 (62.5) players.
Van- 17 19.2 >24 Overall, 11 of 17 Overall, 6 of 17 The KJOC score showed a statistical trend to be higher in
Kleunen (64.7); (35.3); patients undergoing a capsular release compared to those who did
(2012) Collegiate, 8 of 13  Collegiate, 5 of 13 not have a release.
(61.5); (38.5);
High School, 3 0of 4 High School, 1 of 4
(75) (25)
TABLE 4

Combined Reported Functional Outcomes

Instrument

Score (range)

Number of Studies




ASESZO'22’24’25

87.7-93.7 4
Constant? 18.2 1
KJOC 61-76.9 4
UCLA?Z 30.9 1
VAS?:2 1-2 2
VR-12 MH#:2 46.5-69.2 2
VR-12 PH?.2 49.4-68.8 2
WOSI Healthy
83.1 1
Shoulder?
353 ASES, American Shoulder and Elbow Surgeons; KJOC, Kerlan-Jobe Orthopaedic; UCLA, University of California Los Angeles; VAS, Visual Analogue Score; VR-12 MH; Veterans RAND 12 Item Health Survey Mental Health; VR-12 PH; Veterans RAND 12 Item
354 Health Survey Physical Health; WOS, Western Ontario Shoulder Instability Index.

355

356



1

}

Eligibility Screening Identification
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Figure 1. PRISMA Diagram for Study Inclusion

Records identified through
PubMed/MEDLINE, Scopus, Cochrane,
and Google Scholar databases
(n=838)

y

Records after duplicates removed
(n=1)

A 4

Records screened

(n=2837)

\ 4

Full-text articles assessed

A 4

Records excluded based on title

or abstract screening
(n = 804)

\ 4

for eligibility
(n=33)

A

Articles included for
guantitative and
gualitative synthesis
(n=8)

Records excluded based on full-

text screening
(n=17)

Did not include elite athletes
(n=9)
Data not presented in an
extractable manner (n=8)
Wrong study design (n=4)
Did not report a return to
sport (n=1)




