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Purpose: To report the rate of return to sport after surgical treatment for posterior shoulder instability
among athletes.
Methods: A systematic review of the literature regarding rate of return to sport after surgical treatment
for posterior shoulder instability was undertaken. The primary outcome measure was return to sport.
The secondary outcome measures included rate of return to sport to preinjury level, time to return to
sport, injury type, reoperations after primary surgery, and objective patient-reported outcome data. Data
is summarized with ranges and tables.
Results: A total of 23 studies met inclusion criteria. The rate of return to sport ranged from 57.9%-100%.
The rate of return to sport to the preinjury level ranged from 47.4%-100%. Time to return to sport ranged
from 4.3-7.7 months. Furthermore, 66% of subjects had an acute traumatic injury and 34% were of
insidious onset. The most commonly reported outcome measures were American Shoulder and Elbow
Surgeons Standardized Shoulder Assessment Form (ASES) scores and visual analog scale (VAS) pain
scores. At a minimum of 1-year follow-up, ASES and VAS pain scores improved. Revision rates ranged
from 0%-36.8%.
Conclusion: The systematic review demonstrated high rates of return to sport and relatively high rates
of return to preinjury level of sport among all athletes who underwent surgical treatment for posterior
shoulder instability. Objective patient-reported outcome metrics improved postoperatively whereas
revision rates remained low.

© 2020 Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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The glenoid labrum is an anatomic structure that provides static
stability to the humeral head by deepening the contact area of the
glenoid fossa and attaching to glenohumeral ligaments.12 The gle-
noid labrum is at risk of injury during contact sports and those that
involve overhead throwing motions.16,27,32 Although anterior
shoulder instability is more common, posterior shoulder instability
has been reported at rates as high as 10%.8,22 Posterior shoulder
instability can cause symptoms such as pain, instability, and sub-
luxation events, which may prevent returning to sports or
completing activities of daily living.3,24,29,37

It has been hypothesized that there are 2 patterns of injury,
macrotraumatic and microtraumatic.26 Macrotraumatic injuries
can occur when a traumatic impact to the joint is directed poste-
riorly, causing a shearing force to the posterior labrum.25 These
acute, traumatic events usually lead to capsulolabral detachment.
Microtraumatic injuries can occur in athletes performing repetitive
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motions like blocking in football linemen. These axially directed
forces stress and stretch on the posterior capsular structures and
labrum leading to capsular attenuation and labral tears.14,18 Over-
head motion can also cause slow, progressive injury from capsular
failure. These injuries usually lead to posterior capsule and passive
stabilizer laxity.31,36

Surgical treatment can help individuals return to their job, ac-
tivities of daily living, and sports. There are primary studies
regarding postoperative outcomes for surgical treatment of poste-
rior shoulder labral tears and instability.6,11,21 However, to our
knowledge, there are no published systematic reviews on return to
sport (RTS) rates for athletes who undergo surgical treatment for
posterior shoulder instability. The purpose of this study is to eval-
uate the current literature regarding RTS rates in patients who
undergo surgical treatment for posterior shoulder instability by
systematically identifying and summarizing the evidence on the
topic. A secondary purpose is to review and report the immediate
and long-term functional outcomes and reoperation rates after
surgical treatment. Our hypothesis is that athletes with posterior
instability will demonstrate comparable RTS rates to other types of
labral tears, have improved functional outcome scores post-
operatively, and have low reoperation rates.
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Methods

Literature search

This review was accomplished per PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-analyses) guidelines. A
comprehensive search of online databases was completed on
PubMed, Ovid (MEDLINE), Cochrane, and EMBASE databases on
May 24, 2019, to identify relevant manuscripts. The following terms
were used during the search: “posterior labrum” OR “posterior
labral” OR “reverse Bankart” OR “posterior Bankart” OR “posterior
shoulder instability” OR “kim lesion” AND “return to sport” OR
“return to activity.”No limitations on date rangewere implemented
for this query. Subsequently, the references section of each quali-
fying article was reviewed to uncover literature that did not
populate in the primary search.

Eligibility criteria

Inclusion criteria included full-length literature in the English
language that is Level IV evidence or higher and published in peer-
reviewed journals. Exclusion criteria included literature reviews,
abstract-only reports, expert opinions, case reports, or studies that
did not report rate of RTS. The primary search identified 695 arti-
cles. The title and/or abstract of all articles were reviewed. Dupli-
cates and nonrelevant articles were screened and removed. This left
28 studies from the primary literature search. In addition, 8 studies
were found as references in articles and were included for the full-
text review and final analysis.

The authors then examined each of the articles for data reporting
on (1) unidirectional posterior shoulder instability; (2) pain associ-
ated with a posterior labral tear; (2) RTS; (3) functional outcomes;
and (4) revision and reoperation. All the studies needed to have a
minimum of 1-year follow-up. In addition, studies on multidirec-
tional shoulder instability and neuromuscular etiologies of shoulder
instability were excluded. There was no exclusion or inclusion cri-
terion based on surgical method of treatment. On full-text review of
the 36 eligible studies, 23 studies met the inclusion criteria.

Bias assessment

Risk for bias was independently assessed by 2 authors (R.N.M.,
N.S.S.). The validated Methodological Index for Non-Randomized
Studies (MINORS) scoring system was used to evaluate the preva-
lence of bias in the literature and the methodological quality of all
the studies included in this review. If a score could not be deter-
mined, the question was discussed between the 2 authors until a
consensus was achieved.

Data extraction and analysis

The author, level of evidence, number of athletes, sex, age,
duration of clinical follow-up, rate of RTS, rate of RTS at preinjury
level, cause of injury, functional outcome scores, and reoperations
were extracted from each article. The primary outcome measure
was RTS. The secondary outcome measure included functional
outcome scores and reoperations after primary surgery. The
patient-reported outcomes that were gathered included Shoulder
Activity Scale, Western Ontario Instability Index, American Shoul-
der and Elbow Surgeons Standardized Shoulder Assessment Form
(ASES) score, Single Assessment Numeric Evaluation, visual analog
scale (VAS) pain scores, the Rowe Score for Instability, and the
University of California, Los Angeles, Shoulder Rating Score. The 2
outcome metrics with the highest number of reported values were
used for analysis.
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Because of the study design, there was potential for inclusion of
studies that are heterogeneous in clinical and methodological
quality. Therefore, we quantitatively explored the heterogeneity
through Cochrane Q and I2 values. Cochran Q value was calculated
to be 14.29 and 18.07 for RTS rate at any level and RTS to preinjury
level, respectively. Both values were less than the critical chi-square
value (35.17) and thus suggested that there is homogeneity in the
effect sizes of the included studies. I2 values for both groups were
also negative, which by convention is expressed as 0% heteroge-
neity, and confirmed the Cochran Q value.

Results

Fifteen studies from the primary literature search and 8 addi-
tional records identified through other sources produced a total of
23 studies and 1047 patients for this review. They were identified
through the method described above (Fig. 1).

MINORS scores are displayed for each manuscript (Table I). The
studies included in this review were of 0 Level I, 3 Level II,10 3 Level
III,19,23,28 and 17 Level IV evidence.2,3,5,7,11,15,17,20,21,24,25,29,30,33,35,38

The mean patient age was 23.8 years, and 81.9% were male pa-
tients. Mean follow-up was 38.1 months (range, 18-66).

All 23 studies reported the RTS
rates.2,3,5,7,10,11,15,17,19e21,23e25,29e31,33,35,38 The average RTS rate
ranged from57.9%-100% (Table II). The pooled, weighted average for
RTS at any level was 86.9% (95% CI: 51.8, 121.9). Twenty-one of the
23 studies reported rates on patients returning to their sport at the
same level as they were preinjury.2,3,5,7,10,11,15,20,21,23e25,28e31,33,35,38

The resultswere variable and ranged from47.4%-100% (Table II). The
pooled, weighted average RTS to preinjury levels was 74.9% (95% CI:
42.1%, 107.8%).

Mean time to RTS was reported in 10 studies (range, 4.3-7.6
months).2,3,10,15,20,23e25,38 The pattern of injury was reported in 18
as either macrotraumatic (eg, sports collision) or microtraumatic
(eg, overuse).2,5,7,10,11,15,17,19e21,24,29e31,35,35 In addition, 66.3% of pa-
tients had an acute macrotraumatic injury; the remainder were
either microtraumatic or unknown in nature. Fifteen of the 23
studies reported reoperation rates (range, 0%-
36.8%)3,7,10,11,15,19,21,24,28,29,31,35,38 (Table II).

The majority of studies included in our analysis did not stratify
RTS rates by sport; however, there were 8 studies that investigated
athletes of a particular sport or activity. Four studies investigated
athletes who played in contact sports of rugby,15 football,3,25,33 or
lacrosse.25 The range of return to preinjury level was from 78.5%-
100% in these studies. Two studies looked at throwing athletes and
matched them to nonthrowing athletes.28,31 Nonthrowers were
able to return at rates of 70.3% and 71.8%whereas throwing athletes
returned at rates of 60.6% and 55.6%, respectively. Two studies
investigated only baseball players. One study considered RTS as
returning to baseball20 whereas the other measured return to fac-
ing live pitching as a batter.38 The RTS rate was 91.7% for the batting
study and 62.5% for return to baseball in the general study (Table II).

At the time of surgery, 18 of the 23 studies
excluded patients without recurrent unidirectional
instability,2,3,5,7,10,11,17,19,21,23,24,28,31,33,35,38 whereas 5 studies
included patients without instability but with pain and weakness
associated with a posterior labral tear.15,23,25,29,30 In these 5 studies,
pain was the primary symptom for 25.0%-78.1% of patients. A
macrotraumatic incident was still the cause of injury for every
patient in 4 of the studies. Badge et al4 studied rugby players who
had macrotraumatic etiologies of their posterior labral injury and
found that 8 of these patients (72.7%) did not have signs of insta-
bility. A study that used only baseball players and cited micro-
traumatic injuries in 25% of cases found that 78% of the athletes had



Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram representing study inclusion process.

Table I
Summary of included studies and patient demographics

Study (first author) Level of evidence Year published MINORS score Patients, n Age, yr Male, n Mean follow-up, mo

Andrieu2 IV 2017 10 101 28.7 75 49.6
Arner3 IV 2015 10 56 17.9 56 44.7
Badge4 IV 2009 10 11 24.8 11 32
Bahk5 IV 2010 10 26 26.3 25 66
Bisson7 IV 2005 9 13 19 8 36
Bradley9 II 2006 12 11 23 77 27.65
Bradley10 II 2013 12 183 24.3 135 36
Goubier17 IV 2003 8 13 33 7 34
Katthagen19 III 2016 10 38 27.6 35 51.6
Kercher20 IV 2019 9 32 20.5 32 41.58
Kim21 IV 2003 9 27 21 25 39
Kraeutler23 III 2018 8 22 26.6 21 43.2
Lenart24 IV 2012 9 32 21.4 26 35.5
Mair25 IV 1998 7 9 18.8 9 30
McClincy28 III 2015 13 96 17.7 68 37
McIntyre29 IV 1997 10 20 22 15 31
Pennington30 IV 2010 10 28 21 24 27
Radkowski31 II 2008 8 98 24 75 28
Robins33 IV 2017 8 62 d e 39.6
Schwartz35 IV 2013 10 18 30 13 35
Wanich38 IV 2012 10 12 21 21 18
Williams39 IV 2003 10 26 28.7 26 61
Wolf40 IV 1998 9 14 26 11 33
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shoulder instability on examination.20 These data are illustrated in
Table II.

Sixteen of the 23 studies reported surgical outcome
scores2,3,5,10,15,19e21,23,24,28,30,31,35; however, there was heterogene-
ity in the type of scoring system used. The 2 most common scores
reported were the ASES score and the VAS score. Ten of the 23
studies reported preoperative3,10,19,21,24,28,30,31 and 12 of the 23
studies reported postoperative ASES scores.3,5,10,19e21,23,24,28,30,31

Preoperative VAS scores ranged from 3.5-5.9, whereas post-
operative ASES scores ranged from 0.2-2.39 (Table III, Fig. 2). Pre-
operative ASES scores ranged from 45.9-67.9, whereas
postoperative ASES scores ranged from 83.0-97.6 (Table III, Fig. 3).
Six of the 23 studies reported VAS pain scores.2,10,20,21,24,30

Discussion

Awareness of posterior shoulder pathology including instability,
labral tears, reverse Bankart and Kim lesions, and its influence on
799
RTS is increasing, as it affects many athletes.34 In this review,
studies were evaluated on the RTS rate after surgical treatment of
posterior shoulder instability or pain with posterior labral tear. In
addition, we evaluated the rate of RTS to the preinjury level, the
injury type, patient-reported outcomes, and reoperation.

Prior systematic reviews on posterior shoulder instability have
been performed, but the focus was on patient outcomes data.26,36

One of those studies was by Delong et al,13 who performed a sys-
tematic review on outcomes of posterior shoulder instability. The
group also reported data on 561 athletic shoulders for posterior
shoulder instability and discovered that 91.8% (standard deviation,
45.43%) RTS at any level of play. In addition, the group found that
studies reported 368 of 548 (67.40%; standard deviation, 35.85%)
shoulders were able to RTS to the preinjury level.26 Correspond-
ingly, in another study that focused on outcomes of posterior
shoulder instability, there were 5 studies that reported a 92.5% RTS
rate, and only 2 studies they found reported RTS to preinjury
level.36 Our evaluation found a mean RTS of 86.9% (95% CI: 51.8%,



Table II
Return to sport (RTS) data

Study Patients,
n

RTS,
n

RTS preinjury
level, n

Time to RTS,
mo

Prevailing symptom Macrotrauma,
n

Microtrauma,
n

Satisfied with
surgery, n

Reoperation,
n

Study population

Posterior
instability, n

Pain,
n

Andrieu2 101 81 81 7.6 101 d 79 d 81 d

Arner3 56 52 44 6 56 d d d 50 2 Football players
Badge4 11 11 11 4.3 3 8 11 d d 0 Rugby players
Bahk5 29 22 17 d 29 d 24 5 26 d

Bisson7 13 13 6 d 13 d 11 2 d 1
Bradley9 100 89 67 6 100 d 53 47 92 8
Bradley10 183 180 127 d 183 d 100 d 172 13
Goubier17 13 8 8 d 13 d 9 d 11 d

Katthagen19 38 22 d d 38 d 20 d d 2
Kercher20 32 30 20 6 7 25 24 8 30 d Baseball players
Kim21 27 26 26 d 27 d 27 d d 0
Kraeutler23 22 15 12 7.7 22 d d d d d

Lenart24 32 32 32 6 32 d 25 d d 0
Mair25 9 9 9 4 5 4 d d d d Contact athletes
McClincy28 96 83 63 d 96 d d d d 4 Matched throwing

athletes
McIntyre29 20 17 17 d 15 5 19 d 16 5
Pennington30 28 26 23 d 8 20 28 d 26 d

Radkowski31 107 96 72 d 107 d 53 54 d 8 Matched throwing
athletes

Robins33 62 55 55 d 62 d d d d d Football players
Schwartz35 19 16 9 d 19 d 12 d 16 7
Wanich38 12 11 11 6.5 12 d d 12 d 0 Baseball players

(batting)
Williams39 26 24 d 6 26 d 26 d 25 2
Wolf40 14 9 9 d 14 d 6 4 10 1

Table III
Outcome scores

Study Preoperative scores Postoperative scores

VAS ASES VAS ASES

Andrieu2 5.4 d 2.39 d

Arner3 d 47.4 ± 21 d 87.9 ± 13
Badge4 d d d d

Bahk5 d d d 90.7 (53.3-100)
Bisson7 d d d d

Bradley9 5.6 (0-10) 50.4 (14-92) 1.7 (0-7.5) 85.7 (31-100)
Bradley10 e 45.9 (2-95) e 85.1 (33-100)
Goubier17 d d d d

Katthagen19 d 66.6 (18.3-91.6) d 97.6 (38.3-99.9)
Kercher20 4.34 65.4 0.33 96.3
Kim21 4.5 ± 1.8 51.2 ± 10.9 0.2 ± 0.4 96.5 ± 4.7
Kraeutler23 d d d 83 (46-100)
Lenart24 3.5 ± 2.1 67.9 ± 15.2 0.8 ± 1.3 93.2 ± 8.9
Mair25 d d d d

McClincy28 d 46.6 (3-04) d 85.2 (25-100)
McIntyre29 d d d d

Pennington30 5.9 ± 2.1 44.8 ± 13.5 0.38 ± 0.5 92.5 ± 11.4
Radkowski31 d 50.12 d 85.8
Robins33 d d d d

Schwartz35 d d d d

Wanich38 d d d d

Williams39 d d d d

Wolf40 d d d d

VAS, visual analog scale for pain; ASES, American Shoulder and Elbow Surgeons
Standardized Shoulder Assessment Form.
Data are presented as averages ± standard deviation or (range).
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121.9%) after surgical treatment for posterior shoulder instability.
Furthermore, our mean RTS to the preinjury level was 74.9% (95%
CI: 42.1%, 107.8%). Our results mirror those of systematic reviews on
RTS after anterior shoulder instability treatment.1

Although there are primary data on RTS after reconstruction for
posterior shoulder instability, this is the first systematic review
dedicated to RTS after reconstruction by analyzing 1047 individuals
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from a total of 23 articles. The evidence presented indicates that
there are high rates of RTS and relatively high rates of return to
preinjury level of sport among all athletes who underwent surgical
treatment.

The authors evaluated the heterogeneity in clinical and meth-
odological design between studies. Because the Q test does not
quantify the extent of heterogeneity, the I2 index was calculated to
provide a percentage of variation between studies. Our calculations
resulted in a negative I2 value for studies reporting on RTS rate at
any level and RTS rate to the preinjury level. It is not uncommon to
arrive at this value because the sample size may be too small to
detect differences between the studies, and as such the authors
believe there is insufficient evidence to conclude one way or
another whether the studies are truly homogenous enough or not.
Identification of heterogeneous results can represent an opportu-
nity to explore the reasons why. Although the results in this study
suggest homogenous rates, the authors believe more studies eval-
uating RTS in patients operatively treated for posterior shoulder
instability will increase the available sample size, reduce the risk
for a sampling error, and more accurately conclude whether the
current body of literature is homogenous.

Although many of the included studies did not report sport-
specific return rates, several only examined athletes who partici-
pated in 1 sport or activity. Athletes who participated in contact
sports (football, rugby) had very high RTS rates when compared
with throwing athletes. In addition, baseball players were able to
return to the same level of batting ability at a comparable rate to
athletes in contact sports but had a much lower RTS rate for
returning to baseball in general. These 2 points suggest that over-
head activity may be a limiting factor.

Approximately two-thirds of injuries in this study occurred in a
traumatic setting such as a collision during a sporting event,
whereas the remaining one-third came from chronic repetitive
microtrauma in a particular sport or activity. In our review, we
found thatmany of the individuals who had painwith an associated



Figure 2 VAS score. Average is shown in data label, lines demonstrate 95% CI if provided. VAS, visual analog scale for pain; CI, confidence interval.

Figure 3 Postoperative ASES scores. Data labels represent average ASES score. 95% CI are indicated with lines when provided. ASES, American Shoulder and Elbow Surgeons
Standardized Shoulder Assessment Form; CI, confidence interval.
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posterior labral tear but did not have instability had macro-
traumatic etiologies of their injury. In addition, the studies with
microtraumatic etiologies predominating all patients had recurrent
posterior dislocation on examination. This may be an artifact of our
search criteria and method, but it could also indicate that posterior
labral tear symptoms are not uniform based on their cause.

Although the type of functional outcomes score used was
heterogeneous, 16 of the 23 studies2,3,5,10,15,19e21,23,21,24,30,31,35

reported objective patient reported outcome data. Our study
demonstrates that ASES and VAS functional outcome scores
improved postoperatively. By using these tools, we were able to
determine how similar the included were and increase confidence
in our findings.

Limitations

This systematic review poses various limitations, the first being
that many of the studies were retrospective in nature. As a result,
many of the studies did not report preoperative functional outcome
scores. Seventeen of the 23 studies2,3,5,7,11,15,17,20,21,24,25,29,30,33,35,38

were Level IV evidence. Also, many of the studies had small sam-
ple sizes. When we attempted to make sport-specific conclusions
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on our RTS data, we referenced 1 or 2 studies for each sport or
activity. To more completely determine the time needed to return
to a particular sport and the function an athlete can expect when
returning, further review and study must be performed.

We tried to draw conclusions from studies that used similar
functional outcome measures; however, there was a large vari-
ability in the scoring systems used. In the process of obtaining all
the RTS data on posterior shoulder pathology and excluding any
that did not, some secondary outcome data from other studies may
have been screened out.

There is currently a large heterogeneity in surgical techniques
used for addressing shoulder instability. Methods used include
capsular shift, posterior capsulolabral reconstruction, posterior
glenoid augmentation, glenoplasty, and humeral avulsion of gle-
nohumeral repair. This variety of treatment stems from a lack of
consensus on the exact pathobiomechanical lesions that lead to
posterior instability.14 Without an exact pathologic lesion or
biomechanical cause, there is no specific surgical treatment that
can be chosen.10 We were unable to make statements about
whether a particular surgical method would lead to higher RTS
rates because of lack of data about type and degree of pathology in
included studies.
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Conclusion

The systematic review demonstrated moderate to high rates of
RTS and relatively high rates of return to preinjury level of sport
among all athletes who underwent surgical treatment for posterior
shoulder instability. Outcome metrics improved postoperatively,
and there were relatively low rates of revision. This study suggests
that surgical treatment for posterior shoulder instability can pro-
vide reliable rates of RTS. Although it may vary, clinicians can
consider this review data for general guidelines of an athlete’s ex-
pected ability level when returning to activity.

Disclaimer

The authors, their immediate families, and any research foun-
dations with which they are affiliated have not received any
financial payments or other benefits from any commercial entity
related to the subject of this article.
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