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Postoperative Management Following Arthroscopic ~ ®
Bankart Repair in Adolescents and Young Adults:
A Systematic Review

Katie Kim, B.A., and Michael G. Saper, D.O., A.T.C., C.S.C.S.

Purpose: The purpose of this study was to review systematically the literature concerning postoperative management
following arthroscopic Bankart repair for traumatic anterior shoulder instability in adolescent and young adult
(< 25 years) athletes. Methods: The Pubmed, Medline, EMBASE, EBSCO (CINAHL), and Google Scholar databases were
systematically searched according to the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)
guidelines to identify all studies reporting postoperative rehabilitation guidelines following arthroscopic Bankart repair in
the adolescent and young adult population. The Methodological Index for Nonrandomized Studies instrument and
Modified Coleman Methodology Score were used for quality assessment of the included studies. All aspects of rehabili-
tation were extracted and analyzed, including type/duration of immobilization, range of motion, strength, and return to
sport (RTS) criteria. Results: Screening yielded 17 eligible studies with a total of 675 patients and an average age of 18.3
years. There was considerable variation with regard to reported postoperative rehabilitation guidelines. Of the 17 studies,
15 reported the duration of immobilization; there was a mean of 4 weeks (range, 2-6 weeks). Range of motion and
strength restrictions were reported in 15 (88.2%) and 13 (76.4%) studies, respectively. All of the 17 studies included an
expected timeframe for RTS, but only 5 of the studies (29.4%) included either subjective or objective criteria to determine
safe RTS. Differences in outcomes were unable to be assessed due to large study heterogeneity. Conclusion: Considerable
variation is reported in postoperative rehabilitation guidelines following arthroscopic Bankart repair for traumatic
shoulder instability in the adolescent and young adult population. All studies used time-based criteria for determining
RTS, but subjective and/or objective criteria were lacking in the majority of studies. The current literature lacks data to
generate evidence-based rehabilitation protocols in this young athletic population. Level of Evidence: Level 1V,
systematic review of Level II-IV studies.

Traumatic shoulder dislocations are prevalent in
adolescents participating in contact or collision
sports, and over 90% of these injures are anterior.'”
Nonsurgical treatment options, including physical ther-
apy, carry a risk of recurrent dislocation between 71%
and 92% in an adolescent population.”® To minimize
the negative sequelae associated with recurrent insta-
bility, including glenohumeral arthritis, arthroscopic
repair has been advocated.” ' Arthroscopic repair has
led to improved patient-reported outcomes, yet high

rates of recurrent instability still occur specifically in this
at-risk population. In a systematic review by Kasik
et al.,'” recurrent instability after arthroscopic repair in
adolescents was reported to be 35.9% and 13.8% in
contact and collision athletes, respectively. In addition,
athletes who underwent arthroscopic repair had a
79.8% rate of return to sport (RTS) to preinjury levels.

Following arthroscopic repair, rehabilitation plays a
vital role in promoting tissue healing, protecting the
surgical site postoperatively and regaining motion and
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strength. However, rehabilitation protocols and
follow-up reports are inconsistent and are lacking in
adolescents and young adults. A rehabilitation guide-
line for anterior arthroscopic capsulolabral repair of
the shoulder was published by the American Society
of Shoulder and Elbow Therapists in 2010,"” but it
provides only recommendations rather than an
evidence-based protocol. Establishing strict guidelines
may optimize patient-reported outcomes, minimize
recurrent instability and contribute to an athlete’s
successful RTS.

The purpose of this study was to review systematically
the literature concerning postoperative management
following arthroscopic Bankart repair for traumatic
anterior shoulder instability in adolescent and young-
adult (< 25 years) athletes. Our hypothesis was that
there is considerable variation in reported postoperative
rehabilitation guidelines after arthroscopic Bankart
repair in this population.

Methods

Search Strategy and Criteria

The study was exempt from Institutional Review
Board approval. It was conducted according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.'* A search was
conducted on September 28, 2019, of the PubMed,
Medline, EMBASE, EBSCO (CINAHL), and Google
Scholar databases for clinical studies reporting out-
comes following arthroscopic Bankart repair for ante-
rior shoulder instability in an adolescent population.
There was no time restriction. The search strategy
combined the following terms: adolescent, teenager, young
adult, Bankart, joint instability, recurrent dislocation, recur-
rent shoulder dislocation, shoulder dislocation, and subluxa-
tion. A third-year medical student and attending
orthopedic surgeon independently screened titles and
abstracts for relevant articles. Full texts were reviewed
when a decision regarding inclusion or exclusion could
not be made on the basis of the title and/or abstract
alone. The reference lists of the included studies and
recent review articles were also examined to identify
any additional relevant studies.

Studies meeting the following criteria were included
in the review: (1) clinical studies reporting outcomes
after arthroscopic Bankart repairs in adolescent or
young adult (< 25 years) athletes; (2) studies involving
patients with a unidirectional anterior instability
pattern following a traumatic shoulder dislocation; and
(3) 1-year minimum follow-up. Exclusion criteria were
as follows: (1) non-English-language studies; (2)
abstract-only publications, reviews articles, technical
notes, basic science, case reports, expert opinions, and
revision-only case series; (3) studies containing previ-
ously published data; and (4) studies in which no age
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was specified and studies of populations with age
ranges that exceeded 25 years (e.g., 14-35 years).

Data Extraction

Data were extracted from included papers by 1 of the
investigators and verified by the second investigator.
The data retrieved included the following information:
title, author, year, location, study design, level of evi-
dence, mean age, age range, sample size, and average
length of follow-up. All aspects of rehabilitation were
extracted, including type/duration of immobilization,
range of motion (ROM), strength, and RTS criteria.

Quality Assessment

The methodological quality and risk of bias of the
included studies were evaluated by 2 investigators us-
ing the Methodological Index for Non-randomized
Studies (MINORS) instrument'’ and the Coleman
Methodology Score.'® MINORS is a valid instrument
designed to assess methodological quality of non-
randomized surgical studies and consists of 12 items,
the first 8 being specifically for noncomparative studies.
The global ideal score was 16 for noncomparative
studies and 24 for comparative studies. The Coleman
Methodology Score is a 2-part (A and B), 10-item
questionnaire that gives rise to a score between 0 and
100. A higher score represents a study design that
avoids the influence of chance, bias and confounding
factors. The total number of points correlates with the
poor (0-49 points), fair (50-69 points), good (70-84
points), or excellent (85-100 points) quality of the
study.'” The Coleman Methodology Score was modi-
fied to make it relevant and applicable to our systematic
review. There were no disagreements between the 2
reviewers.

Data Analysis

Data abstracted from all included studies were tabu-
lated in Microsoft Excel (2012 version; Microsoft,
Redmond, Washington). Descriptive statistics were
calculated. Continuous variables were reported as
means £+ SD (standard deviation). Categorical variables
were reported as frequencies with percentages.

Results

Study Characteristics and Patient Demographic
Data

From the 1,399 articles identified in the original search,
only 17 studies met the appropriate criteria and were
included for final analysis (Fig 1). The characteristics of
the selected studies are presented in Table 1. All included
articles were published between 1994 and 2019. Of the
studies, 10 were conducted in the United States,””'* %> 2
in the United Kingdom,”**” 2in Italy,**® and 1 study each
in France,”” Greece/Germany’’ and Estonia.”' The
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Records identified through
database searching
(n=1,399)

Additional records identified
through other sources
(n=2)

Identification

[

)

Records after duplicates removed
(n=963)

Screening

Fig 1. Preferred Reporting
Items for Systematic Reviews
and Meta-Analyses (PRISMA) —
flow diagram.

Eligibility

Included

articles included in this review involved a total of 675
patients (690 shoulders). The mean sample size in all the
studies was 39.7 patients (40.6 shoulders) with a mean
age of 18.3 years. The age range of all included studies was
11-25 years. All studies had a 1-year minimum follow-up,
and follow-up ranged from 12 months to 120 months.

Quality Assessment

Most studies were Level IV studies (case
series).”!%222>27-2931 There were 4 Level III studies
(retrospective group)'®?%?'?° and 3 Level II studies
(prospective group).”’” The average MINORS score
for the noncomparative studies was 11 (range, 9-12),
whereas the average MINORS score for the compara-
tive studies was 18.8 (range, 18-20) (Table 1). The
mean modified Coleman score was 68.8 (range, 50-81).
Seven studies were ranked as fair,””?"?*?%?® and 10
studies were ranked as good.*'®!%2?722:27.29731

Rehabilitation Protocols

There was considerable variation with regard to re-
ported postoperative rehabilitation guidelines. All of the
included studies provided information about some type

A 4

Records excluded
(n = 744)

Records screened
{n=963)

A

Full-text articles excluded
for failure of inclusion
criteria
(n=202)

Full-text articles assessed
for eligibility
{n=219)

A

Studies included in final
review
(n=17)

of postoperative shoulder immobilization. The most
common duration of immobilization was 4 weeks (8 of
17 studies, 47%).> %' %2123242821 gixteen of 17 studies
required a period of immobilization; 1 study used a sling
for comfort only.”® Of the studies, 6 used a shoulder
immobilizer,”'”?'***” and 7 studies used a sling for
immobilization.” ' #**2>25°% A sling and swathe were
given to patients in 2 studies®*"; 3 studies did not specify
the type of immobilization utilized.***"-*"

The position of immobilization was listed specifically
in 5 studies and varied among them. In 2 studies, the
arm was positioned in adduction and internal rotation
but used different types of immobilization; Jones et al.”’
used a shoulder immobilizer, and De Carli et al.® used a
sling and swathe brace when positioning patients in
adduction and internal rotation. One study used a sling
with an abduction pillow.”” Another study used a sling
in 15° of abduction and 15° of external rotation.”® The
final study used a shoulder immobilizer in 30° of
external rotation.””

Of the 17 studies, 15 included specific guidelines for
postoperative ROM restrictions and duration of restric-
tion (Table 2).>'®2>?7°! These restrictions varied
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Table 1. Characteristics of Included Studies
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Mean
Sample Follow-up MINORS CMS Level of
Study Year Location Mean Age (yrs.) Size (N) (months) Score Score Evidence
Arciero et al.” 1994 USA 20 5 (18-24 21 32 20% 63 II
Castagna et al. > 2012 Ttaly 6 (13-18 65 63 10 66 v
Chapus et al. >’ 2015 France zo 5 (15-25 20 116.4 12 73 v
De Carli et al. ¢ 2019 Italy 22 8 (15-25 60 82.3 19% 81 I
DeBerardino et al.'” 2001 USA 0 (17-23 49 37 12 71 v
Dickens et al.'® 2017 USA 0 (18-23 50 38.4 12 73 111
Gigis et al. *° 2014 Greece/Germany 16 7 (15-18 38 36 19* 75 I
Hughes et al.”® 2018 USA 17.7 (15-20 20 45.6 18% 63 111
Jones et al.*! 2007 USA 15.4 (11-18 32 25.2 18% 58 11
Kramer et al.** 2019 USA 16.03 (13-18 36 35.6 11 50 v
Mazzocca et al.” 2005 USA 16.6 (13-23 18 36.6 11 64 v
Nixon et al.”® 2015 UK 16.8 (14-18 61 22 9 55 111
Owens et al. ** 2009 USA 20.3 (17-23 40 140.4 11 76 v
Ozturk et al.** 2013 USA 19 5 (12-24 58 27 11 81 v
Rahu et al.*! 2018 Estonia 1 (16-25 16 32 11 72 v
Saper et al. *° 2017 USA 16 9 (15-19 39 75.6 11 76 v
Torrance et al.”” 2018 UK 16.3 (14-17) 67 33 11 73 v

CMS, Coleman Methodology Score; MINORS, Methodological Index for Non-randomized Studies.

*Global ideal score is 24 for a comparative study.

between prohibiting all ROM, active-assisted motion,
active motion, passive motion, external rotation,
abduction, and flexion/extension of the shoulder be-
tween 2 and 12 weeks. There was no consensus among
these studies about the duration of restriction, type of
motion restricted (i.e., active, active-assisted passive) or
plane of motion restricted (i.e., abduction, external
rotation, etc.) Thirteen studies reported a specific time to
initiate muscle strengthening (Table 2).>¢ 825272830 of
the 13 studies, only 5 emphasized strengthening of
specific muscle groups, typically the rotator cuff, deltoid
and periscapular muscles.”’*® Only 1 of the 13 studies
discussed an aggressive strengthening regime for
patients involved in more demanding activities.”’

The most common criterion used for determination of
RTS was time from surgery (Table 2). Of the 17 studies, 12
listed a specific time (range, 3-6 months postoperatively)
that they allowed athletes to RTS, and this was the only
listed qualification for RTS.>®'&2123:2427.2931 goyy
studies modified their time restriction based on return of
normal strength, ROM and endurance,”® comparison to
the contralateral limb” or after specific sport training and
activity demands.”**® One study based RTS clearance on
completion of a dedicated rehabilitation protocol.”*”

Discussion

The principal findings of this study showed that no
specific rehabilitation guidelines exist following
arthroscopic repair for anterior shoulder instability.
Significant variability exists regarding immobilization
protocol, ROM, strengthening regimen, and RTS. In
general, initial protection of the repair was achieved
with either a shoulder immobilizer or a sling for 3-6

weeks postoperatively. ROM guidelines were reported
in most studies but differed in length of time, motion
restriction and plane of motion restriction. Initiation of
strengthening was highly variable, occurring between
2 and 12 weeks. Clearance for RTS occurred between
3 and 6 months; some studies implemented specific
requirements prior to RTS. Rehabilitation is crucial in
preparing athletes involved in contact and collision
sports to return back to preinjury levels of sport, but
little evidence exists regarding which protocols are su-
perior. In this review, it was difficult to determine the
optimal rehabilitation strategies due to the variability in
rehabilitation protocols. The heterogeneous population
of each study further contributed to the difficulty in
establishing a standardized rehabilitation protocol.
There are insufficient data regarding which form of
immobilization is superior, and the form relies mostly
on the surgeon’s discretion. The 2 primary forms of
immobilization after an arthroscopic Bankart repair
were either a shoulder immobilizer or a sling for an
average of 4 weeks. Length of immobilization is a
complex challenge because it requires a balance be-
tween protecting the repair by restricting ROM and
preventing recurrent instability because of early ROM.
Prolonged immobilization can lead to decreased muscle
tone and strength, which would be particularly disad-
vantageous in athletic young adults aiming to return to
preinjury levels.’” Similar to the length and type of
immobilization, no guidelines regarding position of
immobilization have been established. Limited evidence
exists in determining whether external rotation results
in improved outcomes, especially in young contact
athletes. It was initially thought that because external
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Table 2. ROM Restriction and Duration, Strengthening, Return to Sport
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Study

ROM Restriction

Duration of

Initiation of

ROM Restriction  Strengthening

Targeted Strengthening

Return to Sport

Arciero et al.”

Castagna et al.*® Active-assisted and passive 4 weeks
shoulder abduction
Chapus et al.*’ Active-assisted and passive 3 weeks
movements
De Carli et al.” Abduction and flexion of 4 weeks
the shoulder
DeBerardino et al."’ Any ROM 4 weeks
Aggressive external 6 weeks
rotation
Dickens et a}l.18 Any ROM 12 weeks
Gigis et al.”” Active shoulder 3 weeks
movements
Hughes et al.>’ Passive and active-assisted 2-4 weeks
range of motion
Jones et al.”! Active and active-assisted 4 weeks
ROM
Kramer et al.* Any ROM 6 weeks
Mazzocca et al.” Active assisted ROM 2 weeks
Nixon et al.”®
Owens et al.”’ Any ROM 4 weeks
Aggressive external 6 weeks
rotation
Ozturk et al.** Active-assisted ROM 3 weeks
Active ROM in all planes 5 weeks
Rahu et al.”! Passive ROM 4 weeks
Saper et al.”® Active external rotation, 6 weeks
extension, or abduction of
the shoulder
Torrance et al.”’ Any ROM 2-4 weeks

Week 4 Rotator cuff and scapular 4 Months
muscles
Week 8 Rotator cuft, deltoid and 5 Montbhs if return to
periscapular muscles normal ROM, shoulder
muscle strength and
endurance
3 months
Week 4 Rotator cuff and scapular 4 months for noncontact
muscles sports
5 months for contact sports
Week 8 4 months
Week 12 6 months
Week 12 5 months
Approximately 6 months
week 6-8
Week 8 Rotator cuff, deltoid and 4 months
periscapular muscles
Week 12 Dependent on sport-
specific training and sport/
activity demands
6 months, depending on
ROM and strength
comparison to contralateral
shoulder
Upon completion of sport-
specific rehabilitation
Week 8 4 months
Week 6 Rotator cuff, deltoid and 6 months
scapular muscles
4 months
Week 7 Upon completion of
rehabilitation protocol
(approximately 7 months)
Week 2-4 3 months

ROM, range of motion.

rotation can stress the capsular repair, external rotation
should be limited during the early periods of
rehabilitation. >’

Postoperative ROM restrictions and strengthening are
imperative to maintain repair integrity and to promote
healing, respectively. Despite a 3-phase protocol
released by the American Society of Shoulder and
Elbow Therapists,'” no accepted standard of care after
an arthroscopic Bankart repair exists. Most studies in
our review had a specific period of ROM restriction and
strengthening regimen, but studies reporting which
rehabilitation protocol are superior is lacking. Some
studies have suggested accelerated rehabilitation to be
beneficial. In a study by Kim et al.,>* patients in the
accelerated rehabilitation group, which entailed im-
mediate ROM and strengthening, were found to regain

external rotation faster, return to their previous activity
more quickly and experience less pain. However, this
study was not limited to a young athletic population. In
a separate study geared towards a young athletic pop-
ulation (< 30 years old) and using an accelerated
rehabilitation protocol, earlier recovery and good
functional outcomes were seen.’” Minimizing stiffness
and limiting stress play important roles in determining
the optimum length of ROM restriction and the initia-
tion of strengthening in young athletes. These rely
mostly on the surgeon’s discretion until further studies
regarding ROM restriction and strengthening regimes
have been investigated.

Also, a clearly defined time period determining when
young athletes should be allowed to RTS has not been
established. There is substantial variability among each
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study for RTS in our review, ranging from 3 to 6
months. Some studies required specific qualifications
prior to returning to sports at the designed time period.
The lack of consensus may be due to the multifaceted
factors that play roles ranging from postoperative
healing, return of strength, extent of lesion, and per-
sonal desire to reach preinjury level.”®® These factors
further contribute to the difficulty in defining an
evidence-based and standardized timeline, therefore
relying heavily upon clinicians” discretion.

Limitations

The main limitation of this study is the quality of the
included studies. The systematic review identified only 17
studies meeting our inclusion criteria, demonstrating the
currently limited published evidence in regard to arthro-
scopic Bankart repair in adolescents and young adults. Itis
possible that some important studies may have been
missed, and there may be numerous unpublished studies
on this topic. Also, this review looked solely at the studies
published in the English language and, as such, may
contribute to a level of publication bias.

Conclusion

There is considerable variation in reported post-
operative rehabilitation guidelines following arthro-
scopic Bankart repair for traumatic shoulder instability
in the adolescent and young adult population. All
studies used time-based criteria for determining RTS,
but subjective and/or objective criteria were lacking in
the majority of studies. The current literature lacks data
to generate evidence-based rehabilitation protocols in
this young athletic population. Although challenging,
further studies evaluating the efficacy of various post-
operative rehabilitation guidelines are needed.
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