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Abstract
Background The ideal treatment of acute anterior shoulder dislocation remains one of the topics that spark debate over the value
of primary repair for the first-time anterior shoulder dislocation. The high rate of complications especially in young adults, such
as recurrent instability, residual pain, and inability to return to sports, has led to the quest for an ideal management of such injuries.
Objective In this meta-analysis, we compare between the immediate arthroscopic repair and conservative treatment of primary
anterior shoulder dislocation as well as arthroscopic reconstruction of recurrent anterior shoulder dislocation. Outcome measures
were failure rate (dislocation, subluxation, and instability) and revision rates.
Methods Following the Preferred Reporting Items for Systematic Reviews andMeta-Analyses (PRISMA) guidelines, we searched
several database including PubMed, MEDLINE, EMBASE, Web of Science, Cochrane Library, and ClinicalTrials.gov through
August 2017 to identify observational and experimental randomized controlled trials comparing the outcomes of immediate
arthroscopic repair and conservative treatment of primary shoulder dislocations as well as arthroscopic reconstruction of recurrent
dislocation. The primary outcome was failure rate, whereas, secondary outcomes were revision rate and functional outcomes.
Results Out of the 710 studies identified, 12 were eligible for meta-analysis. The estimated pooled failure rate was 13.7% (7.7%–
19.6%), whereas, the pooled revision rate was 7.1% (3.8%–10.4%) in immediate arthroscopic repair of primary shoulder
dislocation. The odd ratio (OR) of failure and revision rates were significantly lower in arthroscopic repair of primary shoulder
dislocation compared to conservative treatment (OR 0.103, 95% CI [0.052, 0.201]), (OR 0.217, 95% CI [0.078, 0.607]),
respectively. The odd ratio (OD) of failure and revision rates were lower in arthroscopic repair of primary shoulder dislocation
compared to arthroscopic reconstruction of the recurrent shoulder dislocation; however, the difference was statistically insignif-
icant (OR 0.423, 95% CI [0.117, 1.522]) and (OR 0.358, 95% CI [0.044, 2.920]) respectively.
Conclusion The outcome of immediate arthroscopic repair of primary anterior shoulder dislocation is superior and encouraging
with significant reduction in failure and revision rates compared to conservative treatment. Nevertheless, the failure and revision
rates are statistically insignificant compared to arthroscopic reconstruction of recurrent dislocation. Hence, there is evidence to
support immediate arthroscopic repair option for primary anterior shoulder dislocations over conservative treatment in young
active patients, in order to reduce the risk of failure and revision rates. However, the evidence is inconclusive compared to
arthroscopic reconstruction of recurrent dislocation.
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Introduction

Acute anterior dislocation of the shoulder joint is a relatively
common injury with an estimated lifetime incidence of 2% in

the general population [1–3]. The shoulder is a complex joint
where stability has been sacrificed in favour of range of mo-
tion and makes the joint most liable for dislocation following
the injury of the anterior labrumwhich is the main stabilizer of
the glenohumeral joint [2, 4]. Failure of the healing of labral
tear in conservatively treated shoulder dislocation might ex-
plain the high recurrence rate up to 75% in some studies [5].
The risk is especially high in young athletic individuals with
variable rates of return to sports [2, 4–7].
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There is relatively high rate of complications associatedwith
shoulder dislocation such as pain, recurrent instability, compro-
mise of quality of life, and ability to return to sports. This is
evident in patients treated conservatively with immobilization
and rehabilitation. However, these complications also occurred
with surgical repair of recurrent dislocations [5, 8–10].

The unsatisfactory outcomes of non-surgical management
and less than optimal outcomes of surgical repair of recurrent
dislocation have led to the quest for an optimal strategy of
management of such injuries [11–16]. Many authors have pro-
posed early arthroscopic Bankart repair of acute shoulder dis-
locations with reported significant improvement of functional
outcomes [17–19]. They also reported decreased dislocation
and instability rates in 75 and 84%, respectively [20]. Others
reported decreased rates of medium term osteoarthritis [7].

This systematic review and meta-analysis aims to present
the evidence-based failure and revision rates of immediate
arthroscopic repair of primary anterior shoulder dislocation
in comparison to conservative management and arthroscopic
repair of recurrent dislocation.

Methods

This meta-analysis was conducted with guidance of the
Preferred Reporting Items for Systematic Review and Meta-
Analyses (PRISMA) statement.

Literature search strategy

PubMed, MEDLINE, EMBASE, Web of Science, Cochrane
Library, and ClinicalTrials.gov were searched up to August
2017 using the following key words with their synonyms:
BShoulder dislocation^ AND Bglenohumeral instability^
AND Brecurrent shoulder dislocation BAND Bshoulder
instability^ AND BBankart lesion^ AND Bsurgical repair^
AND Bconservative treatment^ AND Brandomised
controlled trial^. Additionally, the reference lists for
previous meta-analyses, systemic reviews, and review
articles were searched manually in orthopedics and sport
journals (Arthroscopy, Journal of Shoulder and Elbow
Surgery, American Journal of Sport Medicine, British
Journal of Sport Medicine, Journal of Bone and Joint
Surgery) to find eligible studies.

Eligibility criteria

The studies were reviewed by two authors (M.A. and A.K.)
independently. The inclusion criteria for selection was (1) sub-
jects were 14 years or older and sustained shoulder dislocation
either as first time (primary) or recurrent; (2) the intervention
was done through the arthroscopic approach, (3) the studies
reporting at least one of the following outcome measures:

(failure rate, revision rate, or functional outcome); and (4)
patients were followed up at least one year after surgery.

Non-comparative studies were included as the primary out-
come is a failure rate of arthroscopic approach as one arm
meta-analysis.

Exclusion criteria was as the following: studies with pa-
tients less than 14 years old; studies reporting maximum
follow-up less than one year; studies not reporting the out-
comes of interest; open methods of treatment and inability to
access the full text.

The eligible studies were selected according to the inclu-
sion and exclusion criteria. Any conflict between the two au-
thors on whether a study is eligible was resolved by the senior
author (G.A.).

The primary outcome was failure rate, whereas, the second-
ary outcomeswere (1) revision rate and (2) functional outcomes.

Risk of Bias assessment

Using the BChecklist for Measuring Quality^ (Downs and
Black, 1998), two independent co-authors assessed the quality
and bias of the publications. The BChecklist for Measuring
Quality^ is discussed in a three-page article and contains 27
Byes^-or-Bno^ questions across five sections. The tool is easy
to use and provides both an overall score for study quality and
a numeric score out of a possible 30 points. The five sections
include questions about (1) study quality, (2) external validity
(3 items), (3) study bias (7 items), (4) confounding and selec-
tion bias (6 items), and (5) power of the study (1 items).

Data collection

Data collection process and data items: The data within select-
ed studies were extracted independently by two authors (M.A.
and A.K.). Any conflict between the two authors was resolved
by the senior author (G.A.).

We extracted the following data:

& The characteristics of the studies (name, year, level of
evidence, follow-up)

& Subject characteristics (sample size, age, male/female
ratio)

& Disease characteristics
& Surgical characteristics
& Primary and secondary outcome parameters as mentioned

in the inclusion criteria.

Data analysis

The data analysis was done by open meta-analysis software
using the random-effect model and SPSS 22. The researcher
determined the mean difference or standardized mean
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difference and 95% confidence intervals for continuous vari-
ables, while for dichotomous data analysis was conducted
using the odds ratio and 95% confidence interval. Statistical
heterogeneity across the studies was tested using I2, and the
level of evidence was assessed according to the Cochrane
Back Review Group.

Results

Study selection

The result of our initial databases search identified 935 arti-
cles. Seven hundred ten articles that did not fit our search
selection criteria were excluded by title and reading the ab-
stracts. Two hundred twenty-five full-text articles were
reviewed with 212 articles being excluded due to the absence
of reported outcomes, thus we had a final number 12 articles
meet the inclusion criteria and included in quantitative analy-
sis (Fig. 1). The characteristics of the included articles are
reported in Table 1.

Twelve studies were included in the meta-analysis with a
total of 799 shoulders, 518 in the primary dislocation group,
121 in the recurrent dislocation group, and 165 in the conser-
vative group. The average age was 21.3 years, with 404 males
and 54 females. The mean follow-up was 39.2 months.

Study characteristics and risk of bias assessment

Meta-analysis results

Twelve studies reported the failure rate of arthrosc opic repair
of primary shoulder dislocation, with the estimated pooled
failure rate of 13.7% (7.7%–19.6%) Fig. 2. Ten studies report-
ed the revision rate of arthroscopic repair of primary shoulder
dislocation with the estimated pooled revision rate of 7.1%
(3.8%–10.4%) Fig. 3.

Two studies compared the failure and revision rates be-
tween the arthroscopic repair of primary and recurrent shoul-
der dislocation. The failure rate was less in primary dislocation
repair compared to the recurrent dislocation repair, however
the difference was statistically insignificant (OR 0.423, 95%
CI [0.117, 1.522]) and the same for the revision rate (OR
0.358, 95% CI [0.044, 2.920]) Fig. 4.

Six studies compared the failure rate between the arthro-
scopic repair of primary shoulder dislocation and conservative
management. The failure rate was significantly less in arthro-
scopic group (OR 0.103, 95% CI [0.052, 0.201], whereas,
only four studies compared the revision rate between the ar-
throscopic repair and conservative treatment of primary shoul-
der dislocation, with less revision rate in arthroscopic repair
group (OR 0.217, 95% CI [0.078, 0.607]) Fig. 5.

We were unable to report the difference in functional out-
come of arthroscopic repair of primary shoulder dislocation
because of using different functional outcome score in the
included studies.

Discussion

At the time of writing this meta-analysis manuscript, 12 articles
reported the failure rate of primary arthroscopic repair and ten
articles reported the revision rate. The failure ratewas the highest
in Chapus et al. [7] and lowest in Kim et al. [21]. The mean
pooled failure rate was 13.7% (range 7.7–19.6%).More detailed
discussion is necessary to understand the factors that might have
caused this variability of reported outcomes. However, most of
the patients in these 12 studies had satisfactory outcomes. Most
of the studies reported a significant superiority of primary ar-
throscopic repair to conservative management.

Chapus et al. conducted a prospective study that included
21 patients who were under the age of 25 years with anterior
shoulder dislocation. Five patients sustained recurrence and
two had sense of instability due to seven failed surgeries
(35%). Except for one patient; violent trauma, epilepsy, or
premature return to sport was associated with failure.
Moreover, the rate of osteoarthritis was 15% and recurrence
did not correlate with shoulder osteoarthritis.

Two articles studied primary arthroscopic repair in adoles-
cents. Nixon et al. [22] retrospectively reviewed 61 shoulders
in 57 adolescents who underwent primary arthroscopic shoul-
der stabilization for labral tears. The mean age of their patients
was 16.8 years (13–18). They reported a recurrent dislocation
rate in 19 (31%) shoulders. They concluded that adolescents
are at high risk for recurrence following arthroscopic stabili-
zation and the patients should be counseled regarding this
complication. They also concluded that sex, type of sport,
hyper-laxity, and tear morphology were not significantly re-
lated to recurrence.

Another article that studied adolescents was done by Gigis
et al. [23]. They conducted a prospective study comparing the
arthroscopic repair and conservative management of first-time
shoulder dislocation in patients 15–18 years of age. Five pa-
tients (13.1%) suffered recurrent instability in arthroscopic
repair group compared to the 70% of recurrence in the con-
servative group. The authors attributed the high rate of recur-
rence in conservatively managed group to immobilization in
internal rotation rather than external rotation.

A lower recurrence rate was reported by Law et al. [24] in a
retrospective series of 38 young patients with mean age of
21 years who had immediate Bankart arthroscopic repair with-
in one month (6–25 days) of first anterior shoulder dislocation.
There were two cases of post-traumatic re-dislocation (5.2%),
both were due to forceful hyper-abduction movement. The
first case had apprehension while playing contact sport with
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recurrence at one year with 20% glenoid bone loss and refused
revision surgery. The other re-dislocation occurred at
two years due to misplacement of anchor on the glenoid and
was revised.

Kirkley et al. [2] did compare arthroscopic stabilization and
conservative management in first-time shoulder dislocation in
skeletally mature young adults. They conducted a single
blinded randomized clinical trial on 40 patients, 20 in each
group. Outcomes were reported an average follow-up of
32 months. They reported a recurrence rate of 15.9 and 47%
in arthroscopic repair and conservative groups, respectively.
All of the three patients who had re-dislocation in the arthro-
scopic repair group have not opted for further surgery. All had
experienced instability during sports activities followed by
dislocation later. Two patients in the arthroscopic group de-
veloped instability. One went for open capsular shift proce-
dure while the other had normal arthroscopic evaluation with
no further procedure was done. On the other hand, seven out
of the 19 patients treated conservatively had a Bankart repair
at a later stage.

Kirkley et al. [4] recontacted the subjects of their previous
study to report long-term outcomes at an average follow-up of
79 months. Seventy-seven percent of the original subjects
returned Western Ontario Shoulder Instability Index (WOSI),
American Shoulder and Elbow Surgeons (ASES), and
Disabilities of the Arm, Shoulder and Hand (DASH) question-
naires. Interestingly, the difference in WOSI score in the initial
study has lessened to become statistically insignificant.
Differences in all other scores were statistically insignificant
in long term. There have been no additional recurrences of
dislocation in either group. Argument can be made that imme-
diate repair does not provide long-term functional outcomes
improvement over conservative management and immediate
repair of first-time anterior dislocation should be tailored to
specific patient population.

Another randomized clinical trial was conducted by Bottoni
et al. [5] comparing primary repair of anterior shoulder disloca-
tion with conservative management in active military personnel.
Failure rate in the conservative group reached 75% compared to
11.1% in the arthroscopy group. Thosewho failed ended upwith

Fig. 1 PRISMA flow chart
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open Bankart reconstruction. SANE and L’Insalata functional
scores were used and showed statistically significant superiority
of arthrocopic reconstruction to conservative management.
Range of motion was similar in both groups.

An earlier study on active military personnel was done by
Arceiro et al. [6]. They prospectively compared arthroscopic
stabilization to conservative management of acute shoulder
dislocation. They reported 14% failure rate in arthroscopy
group compared to 80% in conservative treatment group.
One limitation of this study that most of the patients who
choose conservative management were involved in more trau-
matic sports activities compared to those who choose arthro-
scopic repair. Moreover, there was no randomization of treat-
ment groups due to the investigational nature of arthroscopic
repair technique at that time.

Both studies on military personnel have a limitation that
their subjects are highly trained athletes with high-demand
activities that could not be adjusted.

Larrain et al. [25] conducted prospective comparative study
on 46 patients; most injuries were rugby related with the av-
erage age was 21 years. Eighteen were treated nonoperatively
while 28 patients underwent primary arthroscopic repair; 22
patients using trans-glenoid suture and 6 with bone anchor
suture fixation. Interestingly, they reported an extreme differ-
ence in favor of arthroscopic repair over non-operative man-
agement with the highest rate of re-dislocation after conserva-
tive management (94.5%) compared to (4%) in arthroscopic
repair group among all studies.

Robinson et al. [20] conducted a comprehensive double-
blinded randomized controlled clinical trial with 42 patients in
each group, all under the age of 35 years and comparing pri-
mary arthroscopic Bankart repair and arthroscopic lavage
alone. They sought to find out if the favorable outcomes of
surgery were due to stabilization of the shoulder or can be
attributed to joint lavage. They demonstrated 82% reduction
of instability and 76% reduction of dislocation in the arthro-
scopic Bankart repair group.

Primary versus recurrent dislocation

At the time of writing this manuscript, there are only two
published studies that compared the outcomes of arthroscopic
repair of primary anterior shoulder dislocation and arthroscop-
ic reconstruction of recurrent shoulder dislocation. Both con-
cluded superior outcomes of arthroscopic Bankart repair of
primary anterior shoulder dislocation.

Marshal et al. [19] performed a retrospective chart review
with follow-up survey on 173 patients at eight different facil-
ities. They compared the outcomes of those who underwent
arthroscopic repair for primary anterior shoulder dislocation
and those for recurrent dislocation. The mean age was 19.2 ±
3.9 years. They reported that the odds of having post-
operative instability were four times higher for patients withT
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recurrent dislocation compared to those with primary anterior
shoulder dislocation. Moreover, the odds of needing addition-
al surgery were six times higher in the recurrent dislocation
group compared to primary anterior shoulder dislocation
group. The number of anchors, smoking status of the patient,
age, and sex did not affect the rate of instability or need for
revision. They concluded that young patients should be of-
fered surgical repair after their first episode of dislocation.

Their study had substantial limitations that have addressed
by the authors. It was a retrospective study with only 70%
follow-up with the performance bias in surgical technique
across the eight participating facilities might be a concern.
Moreover, the charts reviewed the patients from 2003 to
2013 and with advances in arthroscopic technique over the
last ten years might have affected the study results.

Kim et al. [21] also compared outcomes of repair of first-
time dislocations to those with recurrent dislocation. Their
study included 110 subjects, 42 in primary group and 68 in
recurrent group. They failed to demonstrate any statistical

difference in the instability and recurrence of dislocation rates
between the two groups. One drawback of this study is that
only the SLAP type V lesions were included. It is unclear if
their finding can be generalized to other types of lesions.

From those two studies, it can be concluded that primary
repair has similar or superior outcomes compared to recurrent
dislocation repair. In our meta-analysis, the failure and revi-
sion rates were less in primary dislocation repair compared to
the recurrent dislocation repair. However, the difference was
statistically insignificant.

Arthroscopic versus conservative management
of primary shoulder dislocation

Six studies compared the outcomes of arthroscopic and con-
servative management of primary anterior shoulder disloca-
tions. All studies reported statistically significant difference of
failure rate in the favour of arthroscopic repair. Three of stud-
ies also reported the revision rate, however, only Robinson et

Fig. 2 Failure rate of primary shoulder dislocation (arthroscopy)

Fig. 3 Revision rate of primary shoulder dislocation (arthroscopy)
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Fig. 5 Primary shoulder dislocation arthroscopy versus conservative

Fig. 4 Primary shoulder dislocation versus recurrent shoulder dislocation (arthroscopy)
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al. [20] reported a statistically significant difference of revi-
sion rate in the favour of arthroscopic repair.

Revision rate of primary repair was reported in 10 studies.
The highest revision rate was reported by Kirkely et al. and
lowest reported by Law et al. and Kim et al. It is worth men-
tioning that many patients who suffered from failed surgery
have refused surgery and had a favourable outcome. This ex-
plains the different rates of failure and revisions. A common
mechanism of failure was related to violent sport trauma, young
age, and technical errors. Failures were treated in various ways
including revision of fixation, coracoid bone block, Latarjet
procedure (8) and conservative option in many occasions.

In our meta-analysis, both the failure and revision rates
were less in the arthroscopic repair of primary dislocation
compared to the conservative treatment of primary shoulder
dislocation failure and revision rates reduction were statisti-
cally significant.

Limitations

Despite the authors’ best efforts, a few limitations exist to
conclusions of this meta-analysis. First, functional outcomes
comparative conclusions could not be drawn due to the vari-
ability of outcome measures used by different studies.
However, most of the studies demonstrated superiority of ar-
throscopic repair of primary anterior shoulder dislocation to
conservative management.

Another limitation is the different follow-up lengths among
studies. Longer follow-up could possibly change the out-
comes as evident in Kirkely.

Finally, and importantly, there are only two studies com-
paring primary versus recurrent shoulder dislocation arthro-
scopic repair and only Marshal et al. demonstrated a statisti-
cally significant difference in favour of primary repair.
Moreover, the latter was a retrospective chart review with
substantial limitations discussed previously. With the later
limitation in mind, the authors recognize that this meta-
analysis did not arrive at a solid conclusion to justify the repair
of primary dislocation rather than waiting for recurrent dislo-
cation to occur. This is attributed to the paucity of comparative
studies in the literature and hence the question which interven-
tion is superior remains unanswered.

Conclusion

The outcome of immediate arthroscopic repair of primary an-
terior shoulder dislocation is superior and encouraging with
significant reduction in failure and revision rates compared to
conservative treatment. Nevertheless, the failure and revision
rates are statistically insignificant compared to arthroscopic
reconstruction of recurrent dislocation. Hence, there is some
evidence to support immediate arthroscopic repair option for

primary anterior shoulder dislocations compared to conserva-
tive treatment in young active patients, in order to reduce the
risk of failure and revision rates but there is inconclusive ev-
idence compared to arthroscopic reconstruction of recurrent
dislocation.
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