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Background: Arthroscopic repair of combined Bankart/superior labral anteroposterior (SLAP) lesions is commonly performed to
treat anterior shoulder instability, the clinical outcomes of which have not been widely studied.

Purpose: To compare the clinical outcomes for arthroscopic repair of combined Bankart/SLAP lesions in the treatment of anterior
shoulder instability and to ascertain whether it is inferior to isolated Bankart repair.

Study Design: Systematic review; Level of evidence, 3.

Methods: A systematic review of the literature was performed through use of the MEDLINE, EMBASE, and Cochrane
Library databases according to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines. Study bias was assessed using the MINORS (Methodological Index for Non-Randomized Studies) scoring
system. Randomized controlled trials, prospective or retrospective cohort studies, and case-control studies were
included, whereas systematic reviews, literature reviews, conference abstracts, case reports, case series, and non-peer-
reviewed studies were excluded to guarantee the quality of the study. Data on outcomes including recurrence rate,
functional scores, and range of motion (ROM) were pooled, with statistical analysis performed. A P value of <.05 was
considered statistically significant.

Results: The review included 7 studies with a total of 520 patients. The pooled recurrence rate after combined Bankart/SLAP repair
was 6.47% (9/139). Significant improvements of postoperative versus preoperative functional scores were observed, including a
reduction in the visual analog scale score for pain (mean ± SD: 0.99 ± 1.36 vs 4.13 ± 2.26; P < .00001) and an increase in mean
Rowe score (89.56 ± 11.46 vs 43.16 ± 8.87; P < .00001) and mean Constant score (91.41 ± 7.57 vs 59.70 ± 5.63; P < .00001). In
terms of ROM, no reduction was found in external rotation (66.56� ± 13.33� vs 67.22� ± 14.27�; P¼ .21), and a significant increase in
abduction was found (157.67� ± 4.11� vs 144.18� ± 8.28�; P < .00001). No statistically significant difference was found between
arthroscopic repair of combined Bankart/SLAP lesions and isolated Bankart repair regarding recurrence rate, functional scores, or
ROM.

Conclusion: Of the pooled data, patients who underwent arthroscopic repair of combined Bankart/SLAP lesions in treatment of
anterior shoulder instability showed a low recurrence rate, favorable functional scores, and no significant restriction on ROM, all of
which were not significantly worse than outcomes of isolated Bankart repair. Therefore, combined repair was proven to be a viable
option for extensive labral lesions.
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Combined Bankart/superior labral anteroposterior (SLAP)
lesions, which are increasingly reported during

arthroscopic surgeries in treatment of anterior shoulder
instability, are defined as glenoid labral tears from ante-
roinferior to superior, regardless of whether there is conti-
nuity.27 In most cases, they can simply be considered
Bankart lesions with concomitant SLAP injuries. Accord-
ing to previous studies,8,19,59 approximately 20% to 57% of
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patients with anterior shoulder instability have combined
Bankart/SLAP lesions.15,16 Although Bankart lesions are a
primary pathological feature in posttraumatic anterior
shoulder instability,18 SLAP tears can also impair shoulder
stability by damaging the superior labrum and the biceps
tendon, both of which play an essential role in maintenance
of proper glenohumeral joint functions.11,54,57,58 Therefore,
the treatment for combined Bankart/SLAP lesions to main-
tain shoulder stability also draws surgeons’ attention. In
current clinical practice, surgical fixation of both Bankart
lesion and concomitant SLAP lesion to stabilize the shoul-
der joint in cases of anterior shoulder stability is advocated
by most authors.8,23,27,33,34,40,45,56

Several studies10,14,34,51,54,56 have reported that arthro-
scopic repair of combined Bankart/SLAP lesions produced
satisfactory postoperative outcomes including a low recur-
rence rate, pain alleviation, and shoulder function improve-
ment. Furthermore, among young and active patients, the
combined repair promotes early return to sports, especially
overhead sports.25,43 However, compared with isolated
Bankart lesions, combined Bankart/SLAP lesions present
a larger range of labral injuries, which adds difficulty to the
surgical repair process with potential visual limitations
and extra procedures such as a suspension sling to hang
the superior labrum during the surgery. Other complica-
tions can include loss of range of motion (ROM), delayed
recovery of ROM, shoulder stiffness, and low rate of return
to sports.5,7,19,21,26,29,56

The overall effect of the combined repair on clinical out-
comes has not been widely studied, although some contro-
versies still exist. Many studies‡ found no statistically
significant difference between combined arthroscopic
Bankart/SLAP repair and isolated arthroscopic Bankart
repair through assessment of postoperative shoulder func-
tion. Nevertheless, several studies10,19,32,36,50,56 noted that
arthroscopic repair of combined Bankart/SLAP lesions
might result in limitation of shoulder ROM because the
repair of more extensive labral lesions from the antero-
inferior to superior portion of the glenoid requires more
anchors and sutures for fixation, which could cause exces-
sive tension to surrounding soft tissues, leading to exces-
sive tension and stiffness.29,37,56 Additionally, a delayed
recovery after surgery was observed, which could result
from a slower healing rate of extensive combined
lesions.10,14 Since these results are based on relatively lim-
ited sample sizes, more robust evidence is needed to

determine the actual outcomes for arthroscopic repair of
combined Bankart/SLAP lesions.

Currently, no systematic review exists of studies evalu-
ating clinical outcomes for arthroscopic repair of combined
Bankart/SLAP lesions or the comparison between com-
bined and isolated procedures. Therefore, the goal of this
systematic review and meta-analysis was to evaluate clin-
ical outcomes for arthroscopic repair of combined Bankart/
SLAP lesions and to ascertain whether combined repair
was inferior to isolated Bankart repair. It was hypothesized
that the included studies would demonstrate favorable clin-
ical outcomes after combined repair as well as postopera-
tive outcomes that were no worse than after isolated
Bankart repair.

METHODS

Search Strategy

The PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines were used to per-
form a systematic review of all available literature. A lit-
erature search was performed of the MEDLINE,
EMBASE, and Cochrane Library databases in February
2019, with the following search algorithm: ((Bankart
lesion OR Bankart tear OR anteroinferior labrum lesion)
AND (Superior Labrum from Anterior to Posterior Injury
OR SLAP injury OR SLAP tear) OR SLAP V lesion OR
type V SLAP lesion) AND (arthroscopic repair OR com-
bined repair) AND (shoulder dislocation OR glenohumeral
dislocation OR shoulder instability). No filter was used
during the database search, in order to increase sensitiv-
ity. All search results were examined for relevance after
removal of duplicates. The titles and abstracts were
reviewed and screened first. Then, potentially eligible
studies received a full-text review. Moreover, bibliogra-
phies of relevant studies were manually screened for pos-
sible additional studies meeting the inclusion criteria.

Eligibility Criteria

To be included in the systematic review, the studies had to
(1) include patients with combined Bankart/SLAP lesions
and isolated Bankart lesions, both of which underwent
arthroscopic surgeries; (2) compare arthroscopic repair
of combined Bankart/SLAP lesions with arthroscopic repair
of isolated Bankart lesions; (3) evaluate clinical out-
comes; (4) be a randomized controlled trial, prospective or
retrospective cohort study, or a case-control study;‡References 1, 3, 10, 14, 17, 19, 22, 25, 26, 35, 46, 50, 56, 60.
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and (5) be written in English. Exclusion criteria were as
follows: (1) studies that did not quantify clinical outcomes;
(2) systematic reviews, literature reviews, conference
abstracts, case reports, case series, and non–peer reviewed
studies; and (3) animal or cadaveric studies.

Quality Evaluation

No randomized trials were found during the literature
search; therefore, 2 reviewers (S.F. and Y.S.) independently
assessed the risk of bias for every included study using the
MINORS (Methodological Index for Non-Randomized Stud-
ies) scale, which was specially developed and validated to
evaluate and determine the quality of nonrandomized stud-
ies.48 The results could give an indication of potential
sources of bias among included studies. Disagreements
were resolved through discussion. A total of 12 items were
included, and the last 4 items were specific for comparative
studies. Each item included in the MINORS scale was
scored as follows: 0 for not reported; 1 for reported but
poorly or inadequately conducted; 2 for reported suffi-
ciently and conducted adequately. A noncomparative study
had a maximum possible score of 16, whereas a compara-
tive study had a maximum possible score of 24.

Data Extraction and Analysis

Studies that met the inclusion criteria were evaluated, and
relevant data were extracted by the 2 reviewers indepen-
dently before reaching a consensus. The following data
were extracted: study characteristics (study design, level
of evidence [LOE], number of participants), mean follow-
up period, sample size, patient characteristics (mean age
at the time of surgery, sex, dominant arm involvement),
and clinical outcomes (recurrence rate, functional scores,
ROM). We focused on outcomes that measured (1) recur-
rence rate, including all incidences of recurrent disloca-
tions, subluxations, and revisions due to recurrence after
arthroscopic repair; (2) functional scores, mainly assessing
visual analog scale for pain (VAS), Rowe, and Constant
scores; and (3) ROM, mainly measuring external rotation
with arm at side and abduction.

Statistical Analysis

All statistical analyses were performed by use of Review
Manager (version 5.3; Nordic Cochrane Centre, The
Cochrane Collaboration). Heterogeneity across studies was
quantified using the I2 statistic.20 An I2 value of less than
25% was used to represent low heterogeneity and an I2 value
of greater than 75% indicated high heterogeneity. Random
effects models were used when the I2 value was greater than
50% or when subgroup analysis was conducted; otherwise,
fixed-effects models were adopted. When the range was
given instead of a standard deviation in the studies included,
the methods of Wan et al55 were used to estimate the stan-
dard deviation. Results are presented as risk ratio (RR) for
dichotomous outcomes and mean difference (MD) with 95%
CI for continuous outcomes. However, considering that dif-
ferent measurement units and definitions were included in

scoring scales, all of the included functional scores are pre-
sented as standard mean difference (SMD). P < .05 was
regarded as statistically significant.

RESULTS

Study Identification

The search strategy and the results used in this systematic
review and meta-analysis are shown in Figure 1. The initial
literature search resulted in 809 studies. After removal of
duplicates, the remaining 752 articles were screened for
inclusion and exclusion criteria by reviewing titles and
abstracts. Then, 51 full-text articles were assessed for eli-
gibility. In only 7 of 51 studies with potential eligibility
were clinical outcomes adequately quantified. These 7 stud-
ies,3,10,14,17,19,25,60 consisting of 520 patients, were included
in the final analysis.

Study and Patient Characteristics

Of the 7 studies included in this systematic review, 3 were
prospective cohort studies (LOE 2) and 4 were retrospective
cohort studies (LOE 3) (Table 1). All studies had a MINORS
score of 18 or higher. The mean follow-up period was 29.5
months (range, 12-92 months). In total, 520 patients (85.2%
males) with a mean age of 25.6 years (range, 15-69 years)
were included initially, and 473 completed the follow-up.
There were 177 patients (mean age, 26.2 years) treated
with arthroscopic repair of combined Bankart/SLAP lesions
compared with 343 patients (mean age, 24.9 years) treated
with arthroscopic repair of isolated Bankart lesions
(Table 2). The baseline age, sex distribution, and other
reported variables were similar between the cohorts across
the studies included (P > .05).

Clinical Outcomes

The data for pooled functional scores and ROM are summa-
rized in Table 3, and recurrence rates for both repair types
are shown in Figure 2.

Recurrence rates were measured in all 7 studies. No
recurrence (0%) was reported in 2 of the included studies,
which couldn’t be pooled due to the rule of Review Manager
5.3. After the recurrence rates from 5 studies were
pooled,3,14,19,25,60 combined Bankart/SLAP repair resulted
in a recurrence rate of 6.47% (9/139), whereas isolated
repair had a recurrence rate of 5.24% (13/248). No statisti-
cally significant difference was found between the 2 repairs
(RR, 1.46; 95% CI, 0.63 to 3.38; I2 ¼ 0%; P ¼ .38) (Figure 2).

The VAS score was reported in 5 studies,10,14,19,25,60 com-
prising 135 combined repairs and 225 isolated repairs. The
combined repair resulted in a mean VAS score of 0.94 ± 1.30,
whereas the isolated repair had a mean VAS score of 0.68 ±
1.38. No statistically significant difference was detected
(SMD, 0.07; 95% CI, –0.15 to 0.28; I2 ¼ 0%; P ¼ .55).
In 4 studies,10,14,25,60 both preoperative (mean, 4.13 ±
2.26) and postoperative (mean, 0.99 ± 1.36) VAS scores
of 110 patients with combined repair were reported. A
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statistically significant decrease was seen in mean VAS
score after combined Bankart/SLAP repair (SMD, –1.62;
95% CI, –1.93 to –1.31; I2 ¼ 0%; P < .00001).

The Rowe score was reported in 5 studies,3,10,14,19,25 com-
prising 135 combined repairs and 202 isolated repairs. The
combined repair resulted in a mean Rowe score of 89.56 ±
11.46, compared with 91.39 ± 10.33 for the isolated repair.
No statistically significant difference was detected
(SMD, –0.20; 95% CI, –0.42 to 0.02; I2 ¼ 0%; P ¼ .07).
For the 135 patients with combined repair, both preoperative
(mean, 43.16 ± 8.87) and postoperative (mean, 89.56 ± 11.46)
Rowe scores were reported. A statistically significant
increase was seen in mean Rowe score after combined

Bankart/SLAP repair (SMD, 5.08; 95% CI, 2.97 to 7.19;
I2 ¼ 94%; P < .00001).

The Constant score was reported in 4 studies,3,19,25,60

comprising 95 combined repairs and 172 isolated repairs.
The combined repair resulted in a mean Constant score of
91.41 ± 7.57, compared with the isolated repair of 88.67 ±
6.11. No statistically significant difference was detected
(SMD, 0.64; 95% CI, –0.44 to 1.72; I2 ¼ 94%; P ¼ .25).
Among these studies, both preoperative (mean, 59.70 ±
5.63) and postoperative (mean, 91.41 ± 7.57) Constant
scores were reported for the 95 patients with combined
repair. A statistically significant increase was noted in
mean Constant score after combined Bankart/SLAP repair

Records identified through MEDLINE,
EMBASE, and Cochrane Library searching

(n = 809)

Titles and abstracts of articles screened
(n = 752)

Duplicates removed
(n = 57)

Full-text articles assessed for eligibility
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Articles discarded after titles and abstracts
(n = 701)

Studies included in quantitative synthesis
(n = 7)

Full-text articles excluded with reasons
(n = 44)

Abstract (n = 1)
Review (n = 5)
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.

TABLE 1
Study Characteristicsa

Lead Author
(Year) Study Design LOE Country MINORS

Follow-up,
mo, Mean
(Range) Measures of Outcomes

No. of Participants

Combined Isolated

Zhu60 (2018) Prospective cohort study 2 Singapore 20 24 VAS, UCLA, OIS, ROM 19 61
Aydin3 (2017) Retrospective cohort study 3 Turkey 20 34 (26-72) Rowe, Constant, ROM 19 38
Durban14 (2016) Retrospective cohort study 3 Korea 18 34.9 (12-92) VAS, Rowe, ROM 44 76
Gaudelli17 (2014) Prospective cohort study 2 Canada 18 12 WOSI, QuickDASH,

Walch-Duplay
23 80

Kim25 (2013) Retrospective cohort study 3 Korea 20 46 (24-58) VAS, Rowe, Constant, ROM 32 35
Cho10 (2010) Retrospective cohort study 3 Korea 18 15 (13-28) VAS, Rowe, ASES, ROM 15 15
Hantes19 (2009) Prospective cohort study 2 Greece 22 40.6 (27-60) VAS, Rowe, Constant, ROM 25 38

aASES, American Shoulder and Elbow Surgeons; LOE, level of evidence; MINORS, Methodological Index for Non-Randomized Studies;
OIS, Oxford Instability Score; QuickDASH, Quick Disabilities of the Arm, Shoulder and Hand; ROM, range of motion; UCLA, University of
California Los Angeles; VAS, visual analog scale; WOSI, Western Ontario Shoulder Instability Index.
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(SMD, 3.81; 95% CI, 1.97 to 5.65; I2 ¼ 93%; P < .00001).
Because heterogeneity was observed, a subgroup analysis
stratified by mean age of the included patients was per-
formed. In the subgroup of studies with a mean patient age
younger than 24 years, the SMD of the Constant score was
2.22 (95% CI, 1.35 to 3.08; I2¼ 53%; P < .00001), whereas it

was 5.43 (95% CI, 4.62 to 6.25; I2 ¼ 0%; P < .00001) in the
subgroup of studies in which mean patient age was older
than 24 years. A trend toward greater improvement regard-
ing Constant score was suggested in patients older than 24
years, indicating that patients of a certain age group might
benefit more from the combined repair than others.

TABLE 3
Clinical Outcomesa

Outcome
Studies,

n

Combined Bankart/SLAP
Repairb

Isolated Bankart
Repairb

P

Combined Bankart/SLAP
Repairc

Participants,
n

Postoperative
Value

Participants,
n

Postoperative
Value

Studies,
n

Participants,
n

Postoperative
Value

Preoperative
Value P

VAS score 5 135 0.94 ± 1.30 225 0.68 ± 1.38 .55 4 110 0.99 ± 1.36 4.13 ± 2.26 <.00001
Rowe score 5 135 89.56 ± 11.46 202 91.39 ± 10.33 .07 5 135 89.56 ± 11.46 43.16 ± 8.87 <.00001
Constant

score
4 95 91.41 ± 7.57 172 88.67 ± 6.11 .25 4 95 91.41 ± 7.57 59.70 ± 5.63 <.00001

ER, deg 3 95 66.56 ± 13.33 149 67.96 ± 14.97 .99 3 95 66.56 ± 13.33 67.22 ± 14.27 .21
Abduction,

deg
3 70 157.67 ± 4.11 134 154.19 ± 4.99 .05 3 70 157.67 ± 4.11 144.18 ± 8.28 <.00001

aPreoperative and postoperative values are expressed as mean (range) or mean ± SD. ER, external rotation; SLAP, superior labral
anteroposterior; VAS, visual analog scale.

bComparison of postoperative outcomes between combined and isolated Bankart repairs.
cComparison of preoperative and postoperative outcomes for combined repairs.

TABLE 2
Participant Characteristicsa

Lead Author
(Year)

Age, y, Mean (Range) M/F, n

Dominant/
Nondominant

Arm, n
Age of First

Dislocation, yb

Contact
Sports,

Yes/No, n
Previous

Dislocations, nb

Com Iso Com Iso Com Iso Com Iso Com Iso Com Iso

Zhu60 (2018) 22.0 (21.1-24.2) 22.2 (20.3-27.6) 17/2 57/4 NA NA 20 (18-22) 19 (16-22) 9/10 37/24 5 (1-10) 6 (1-15)
Aydin3 (2017) 23 (16-34) 24 (17-33) 15/4 31/7 NA NA NA NA NA NA NA NA
Durban14 (2016) 24.6 (17-49) 23.6 (15-69) 41/3 63/13 28/16 52/24 20.4 ± 5.3 17.9 ± 10.1 21/23 35/41 8.3 ± 15.4 13.6 ± 20.7
Gaudelli17 (2014) 34 29 17/6 58/22 NA NA NA NA NA NA 14.0 18.5
Kim25 (2013) 26 (19-34) 25 (18-35) 24/8 29/6 17/15 20/15 21 (18-32) 21 (16-33) 8/24 8/27 9.7 ± 6.7 10.8 ± 7.8
Cho10 (2010) 24.2 (16-38) 24.6 (18-35) 15/0 15/0 9/6 11/4 NA NA NA NA >10 NA
Hantes19 (2009) 29.8 (17-43) 26.2 (15-48) 21/4 30/8 16/9 22/16 24.6 (12-35) 21.9 (13-37) 4/21 6/32 18.6 (6-50) 8.1 (3-20)

aCom, combined Bankart/SLAP lesions; Iso, isolated Bankart lesions; M/F, male/female; NA, not applicable; SLAP, superior labral ante-
roposterior.

bValues are expressed as mean (range) or mean ± SD.

Figure 2. Forest plot of comparison of recurrence rates after combined Bankart/superior labral anteroposterior (SLAP) repair
versus isolated Bankart.
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The external rotation with arm at side was reported in 3
studies,3,14,25 comprising 95 combined repairs and 149 iso-
lated repairs. The combined repair resulted in a mean
external rotation of 66.56� ± 13.33�, compared with 67.96�

± 14.97� for the isolated repair. No statistically significant
difference was detected (MD, –0.01; 95% CI, –2.85 to 2.83;
I2 ¼ 0%; P ¼ .99). Among these studies, both preoperative
external rotation (mean, 67.22� ± 14.27�) and postoperative
external rotation (mean, 66.56� ± 13.33�) were reported for
the 95 patients with combined repair. No statistically sig-
nificant difference was seen between them (MD, –1.99; 95%
CI, –5.09 to 1.11; I2 ¼ 0%; P ¼ .21).

Abduction was reported in 3 studies,3,25,60 comprising 70
combined repairs and 134 isolated repairs. The combined
repair resulted in a mean abduction of 157.67� ± 4.11�, com-
pared with 154.19� ± 4.99� for the isolated repair. No sta-
tistically significant difference was detected (MD, 1.28; 95%
CI, –0.01 to 2.56; I2 ¼ 95%; P ¼ .05). Among these studies,
both preoperative abduction (mean, 144.18� ± 8.28�) and
postoperative abduction (mean, 157.67� ± 4.11�) were
reported for the 70 patients with combined repair. A statis-
tically significant increase was noted in mean abduction
after combined Bankart/SLAP repair (MD, 13.82; 95% CI,
11.67 to 15.97; I2 ¼ 57%; P < .00001).

DISCUSSION

The purpose of this systematic review and meta-analysis
was to ascertain the clinical outcomes for arthroscopic
repair of combined Bankart/SLAP lesions in the treatment
of anterior shoulder instability. Overall, combined repair
yielded excellent outcomes in terms of low recurrence, sig-
nificant reduction in pain, and improvements in shoulder
function. Additionally, no significantly worse outcomes,
specifically no significant limitation in ROM after multiple
points of fixation of the labrum to the glenoid, were
observed compared with isolated Bankart repair. The
results verified the study hypothesis.

Generally, Bankart lesions can be found in most cases
of anterior shoulder instability and are commonly trea-
ted by arthroscopic Bankart repair.28,52 According to
several biomechanical studies,19,33,34,39,40,49 when the
injury extends from anteroinferior to the superior por-
tion of labrum (ie, there is a concomitant SLAP lesion),
anterior and inferior humeral translations become more
extensive, which lead to intensified anterior shoulder
instability. Several biomechanical studies have observed
that SLAP lesions can lead to increased glenohumeral
translations, resulting in anterior shoulder instabil-
ity.33,34,39,41,42 Rodosky et al45 reported that detachment
of the superior glenoid labrum decreased the shoulder’s
resistance to torsion and placed a greater magnitude of
strain on the inferior glenohumeral ligament, which was
detrimental to anterior shoulder stability. Moreover,
SLAP lesions can disrupt the attachment of the labrum
to the glenoid and the origin of the long head of the
biceps tendon, both of which would increase shoulder
instability. Burkart et al6 created an artificial SLAP tear
in a cadaveric model and observed an increase in

anterior and anteroinferior translation. They noted that
the joint translations and normal biomechanics of gleno-
humeral stability could partially be restored by SLAP
repair.

Although some isolated SLAP lesions can be treated with
nonoperative management,38,44 combined Bankart/SLAP
lesions usually require surgical treatment, which is imper-
ative to restore shoulder stability.13,18,54,56 Therefore, com-
bined Bankart/SLAP repair is adopted by most surgeons to
decrease joint volume and create a bumper effect on the
humeral head by fixing the labrum to the glenoid rim for
shoulder stabilization and prevention of residual laxity,
since fixing only 1 of the 2 lesions might still result in
recurrent instability.15,19,34,40,51,54,56

In the present study, the recurrence rate in the patients
who received combined Bankart/SLAP repair was 6.47%
(9/139), which was low compared with isolated Bankart
repair, according to existing literature.4,53 In addition, no sig-
nificant difference in recurrence rate was noted between com-
bined Bankart/SLAP repair and isolated Bankart repair,
suggesting that properly performed combined repair does not
lead to a higher risk of recurrent anterior shoulder instability
than isolated repair, even if the combined lesions appear to be
more extensive and severe. Consistent with previous stud-
ies,14,19,25,60 this result indicates that appropriate repair of
labral lesions, however large or extensive, may be the most
critical factor to avoid recurrent dislocations after arthro-
scopic management of anterior shoulder instability.

Numerous studies2,9,12,30 have demonstrated excellent
functional outcomes for arthroscopic Bankart repair
because Bankart lesion is the most common cause of
anterior shoulder instability; however, combined Bank-
art/SLAP repair has received much less attention due to
relatively low incidence. With the pooled data in the cur-
rent review, we found that VAS, Rowe, and Constant
scores, which have been used more often than other
functional scores in assessment of anterior shoulder
instability, indicated significantly improved outcomes for
combined repair. The results were in accordance with
multiple studies,§ in which significantly better postoper-
ative functional scores regarding pain, daily activities,
and quality of life were reported after combined repair,
despite the greater severity of combined injuries and the
larger extents of labral repair. Furthermore, several
studies14,25 noted that preoperative functional scores in
patients with combined lesions were worse than those
scores in patients with isolated lesions, but postoperative
scores were not significantly different, which suggests
that the combined Bankart/SLAP repair was quite ben-
eficial to treat such serious labral lesions. Because het-
erogeneity was observed in the comparison between
preoperative and postoperative Rowe and Constant
scores, several subgroup analyses based on mean age,
sex, and duration of immobilization were conducted.

Additionally, compared with isolated Bankart repair, the
postoperative functional scores of the combined repair were
equally good. Due to the heterogeneous nature of inclusion

§References 3, 10, 14, 17, 19, 22, 25, 31, 50, 60.
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criteria across the included studies and the limited number
of studies, heterogeneity was observed in pooled Constant
score in the comparison. We had intended to perform sub-
group analyses based on diverse patient variables, but such
subgroup analyses were not possible due to variability in
the reporting of these factors.

Concerns about limitations in shoulder ROM after
multiple-point fixation of the labrum to the glenoid have
been mentioned in a few studies.10,19,32,50 Reduction in
postoperative shoulder ROM was found in a variety of oper-
ative procedures; specifically, restrictions of external rota-
tion and abduction were noted to occur most commonly
after labral repair,24,47 caused by overstress and stiffness
in the glenohumeral joint.25,29,37,56 Moreover, it has been
reported that restriction in shoulder ROM is a common
complication after SLAP repair.43 In the current study, one
of the most important findings was that the pooled data
showed no significant reduction in either external rotation
or abduction after arthroscopic repair of combined Bankart/
SLAP lesions compared with isolated Bankart repair. The
results are in accordance with several studies,3,16,19,25,60

indicating that even if more extensive labral injury exists
in patients with combined lesions, the combined surgical
repair with more anchors used for shoulder stabilization
does not necessarily lead to reduction in postoperative
external rotation and abduction.

Notably, a significant increase in abduction was observed
in the same follow-up period with external rotation, which
suggests that the recovery of abduction is better or quicker
than that of external rotation after combined repair, as a
result of biomechanical parameters and rehabilitation pro-
tocols. However, there was still a slight decrease in external
rotation after combined repair compared with isolated
repair, which needs to be taken into consideration regard-
ing surgical techniques. Of note, 2 studies10,14 mentioned
that although the postoperative ROM at final follow-up was
similar in the 2 repair methods, significant differences were
observed during the recovery process, which led to a longer
recovery period among the patients who underwent com-
bined repair. We could not verify their findings due to the
limited data reported across the studies included; however,
we surmise that the lengths of recovery reported probably
represented a functional adaptation of the shoulder after
surgery, which could be different due to various postoper-
ative factors, not only operative factors.

This study has several limitations. First, no study that was
included was randomized, and most of the data collected in this
systematic review and meta-analysis were derived from retro-
spective studies, which could cause selective bias and recall
bias. Second, few of the studies included had differentiated the
outcomes among diverse populations, and the information
aboutsurgical findingswas limited.Third, samplesizes insome
studies were quite small and had uneven distribution over the2
repair methods, which can cause statistical deviation.

CONCLUSION

According to the pooled data, patients who underwent
arthroscopic repair of combined Bankart/SLAP lesions in

treatment of anterior shoulder instability showed a low
recurrence rate, favorable functional scores, and no signif-
icant restriction in ROM, all of which were not significantly
worse than results of isolated Bankart repair. Therefore,
combined repair was proven to be a viable option for exten-
sive labral lesions.
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17. Gaudelli C, Hébert-Davies J, Balg F, et al. The impact of superior labral

anterior to posterior lesions on functional status in shoulder instability: a

multicenter cohort study. Orthop J Sports Med. 2014;2(10):

2325967114554195.

18. Habermeyer P, Gleyze P, Rickert M. Evolution of lesions of the

labrum-ligament complex in posttraumatic anterior shoulder instabil-

ity: a prospective study. J Shoulder Elbow Surg. 1999;8(1):66-74.

The Orthopaedic Journal of Sports Medicine Arthroscopic Repair of Combined Bankart/SLAP Lesions 7



19. Hantes ME, Venouziou AI, Liantsis AK, Dailiana ZH, Malizos KN.

Arthroscopic repair for chronic anterior shoulder instability: a com-

parative study between patients with Bankart lesions and patients

with combined Bankart and superior labral anterior posterior lesions.

Am J Sports Med. 2009;37(6):1093-1098.

20. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring incon-

sistency in meta-analyses. BMJ. 2003;327(7414):557-560.

21. Hong CK, Su WR. Sham surgery versus labral repair or biceps tenod-

esis for type II SLAP lesions of the shoulder: a three-armed rando-

mised clinical trial. Br J Sports Med. 2017;51(24):1780.

22. Imhoff AB, Ansah P, Tischer T, et al. Arthroscopic repair of anterior-

inferior glenohumeral instability using a portal at the 5:30-o’clock

position: analysis of the effects of age, fixation method, and concom-

itant shoulder injury on surgical outcomes. Am J Sports Med. 2010;

38(9):1795-1803.

23. Itoi E, Kuechle D, Newman S, Morrey B, An K. Stabilising function of

the biceps in stable and unstable shoulders. J Bone Joint Surg Br.

1993;75(4):546-550.

24. Kang RW, Frank RM, Nho SJ, et al. Complications associated with

anterior shoulder instability repair. Arthroscopy. 2009;25(8):909-920.

25. Kim DS, Yi CH, Kwon KY, Oh JR. Relationship between the extent of

labral lesions and the frequency of glenohumeral dislocation in shoulder

instability. Knee Surg Sports Traumatol Arthrosc. 2013;21(2):430-437.

26. Kim DS, Yi CH, Yoon YS. Arthroscopic repair for combined Bankart

and superior labral anterior posterior lesions: a comparative study

between primary and recurrent anterior dislocation in the shoulder.

Int Orthop. 2011;35(8):1187-1195.

27. Kim TK, Queale WS, Cosgarea AJ, McFarland EG. Clinical features of

the different types of SLAP lesions: an analysis of one hundred and

thirty-nine cases. J Bone Joint Surg Am. 2003;85(1):66-71.

28. LevyDM, ColeBJ, Bach BRJr. History of surgical intervention ofanterior

shoulder instability. J Shoulder Elbow Surg. 2016;25:e139-e150.

29. Lo IK, Burkhart SS. Triple labral lesions: pathology and surgical repair

technique-report of seven cases. Arthroscopy 2005;21(2):186-193.

30. Marshall T, Vega J, Siqueira M, Cagle R, Gelber JD, Saluan P. Out-

comes after arthroscopic Bankart repair: patients with first-time ver-

sus recurrent dislocations. Am J Sports Med. 2017;45(8):1776-1782.

31. Mazzocca AD, Cote MP, Solovyova O, Rizvi SH, Mostofi A, Arciero RA.

Traumatic shoulder instability involving anterior, inferior, and posterior

labral injury: a prospective clinical evaluation of arthroscopic repair of

270 degrees labral tears. Am J Sports Med. 2011;39(8):1687-1696.

32. McGlynn FJ, Caspari RB. Arthroscopic findings in the subluxating

shoulder. Clin Orthop Relat Res. 1984;183:173-178.

33. McMahon P, Burkart A, Musahl V, Debski R. Glenohumeral transla-

tions are increased after a type II superior labrum anterior-posterior

lesion: a cadaveric study of severity of passive stabilizer injury.

J Shoulder Elbow Surg. 2004;13(1):39-44.

34. Mihata T, McGarry M, Tibone J, Fitzpatrick M, Kinoshita M, Lee T.

Biomechanical assessment of type II superior labral anterior-posterior

(SLAP) lesions associated with anterior shoulder capsular laxity as

seen in throwers: a cadaveric study. Am J Sports Med. 2008;36(8):

1604-1610.

35. Milchteim C, Tucke SA, Nye DD, et al. Outcomes of Bankart repairs

using modern arthroscopic technique in an athletic population.

Arthroscopy. 2016;32(7):1263-1270.

36. O’Brien S, Allen A, Coleman S, Drakos M. The trans-rotator cuff

approach to SLAP lesions: technical aspects for repair and a clinical

follow-up of 31 patients at a minimum of 2 years. Arthroscopy. 2002;

18(4):372-377.

37. Oh JH, Kim SH, Lee HK, Jo KH, Bae KJ. Trans-rotator cuff portal is

safe for arthroscopic superior labral anterior and posterior lesion

repair: clinical and radiological analysis of 58 SLAP lesions. Am J

Sports Med. 2008;36(10):1913-1921.

38. Onyekwelu I, Khatib O, Zuckerman JD, Rokito AS, Kwon YW. The

rising incidence of arthroscopic superior labrum anterior and poste-

rior (SLAP) repairs. J Shoulder Elbow Surg. 2012;21(6):728-731.

39. Pagnani MJ, Deng XH, Warren RF, Torzilli PA, Altchek DW. Effect of

lesions of the superior portion of the glenoid labrum on glenohumeral

translation. J Bone Joint Surg Am. 1995;77(7):1003-1010.

40. Pappas AM, Goss TP, Kleinman PK. Symptomatic shoulder instability

due to lesions of the glenoid labrum. Am J Sports Med. 1983;11:

279-288.

41. Patzer T, Habermeyer P, Hurschler C, et al. Increased glenohumeral

translation and biceps load after SLAP lesions with potential influence

on glenohumeral chondral lesions: a biomechanical study on human

cadavers. Knee Surg Sports Traumatol Arthrosc. 2011;19(10):

1780-1787.

42. Patzer T, Habermeyer P, Hurschler C, et al. The influence of superior

labrum anterior to posterior (SLAP) repair on restoring baseline gle-

nohumeral translation and increased biceps loading after simulated

SLAP tear and the effectiveness of SLAP repair after long head of

biceps tenotomy. J Shoulder Elbow Surg. 2012;21(11):1580-1587.

43. Provencher M, McCormick F, Dewing C, McIntire S, Solomon D. A

prospective analysis of 179 type 2 superior labrum anterior and pos-

terior repairs: outcomes and factors associated with success and

failure. Am J Sports Med. 2013;41(4):880-886.

44. Resch H, Golser K, Thoeni H, Sperner G. Arthroscopic repair of supe-

rior glenoid labral detachment (the SLAP lesion). J Shoulder Elbow

Surg. 1993;2(3):147-155.

45. Rodosky M, Harner C, Fu F. The role of the long head of the biceps

muscle and superior glenoid labrum in anterior stability of the shoul-

der. Am J Sports Med. 1994;22(1):121-130.

46. Saper MG, Milchteim C, Zondervan RL, Andrew JR, Ostrander RV III.

Outcomes after arthroscopic Bankart repair in adolescent athletes

participating in collision and contact sports. Orthop J Sports Med.

2017;5(3):2325967117697950.

47. Shibano K, Koishi H, Futai K, Yoshikawa H, Sugamoto K. Effect of

Bankart repair on the loss of range of motion and the instability of the

shoulder joint for recurrent anterior shoulder dislocation. J Shoulder

Elbow Surg. 2014;23(6):888-894.

48. Slim K, Nini E, Forestier D, Kwiatkowski F, Panis Y, Chipponi J. Meth-

odological index for non-randomized studies (MINORS): development

and validation of a new instrument. ANZ J Surg. 2003;73(9):712-716.

49. Soslowsky LJ, Malicky DM, Blasier RB. Active and passive factors in

inferior glenohumeral stabilization: a biomechanical model. J Shoul-

der Elbow Surg. 1997;6(4):371-379.

50. Takase K. Risk of motion loss with combined Bankart and SLAP

repairs. Orthopedics. 2009;32(8):556-560.

51. Tauber M, Resch H, Forstner R. Reasons for failure after surgical

repair of anterior shoulder instability. J Shoulder Elbow Surg. 2004;

13(3):279-285.

52. Thangarajah T, Lambert S. Management of the unstable shoulder. Br

J Sports Med. 2016;50:440-447.

53. Thomazeau H, Courage O, Barth J, et al. Can we improve the indication

for Bankart arthroscopic repair? A preliminary clinical study using the

ISIS score. Orthop Traumatol Surg Res. 2010;96(suppl 8):S77-S83.

54. Virk MS, Arciero RA. Superior labrum anterior to posterior tears and

glenohumeral instability. Instr Course Lect. 2013;62:501-514.

55. Wan X, Wang W, Liu J, Tong T. Estimating the sample mean and

standard deviation from the sample size, median, range and/or inter-

quartile range. BMC Med Res Methodol. 2014;14:135.

56. Warner JJ, Kann S, Marks P. Arthroscopic repair of combined

Bankart and superior labral detachment anterior and posterior

lesions: technique and preliminary results. Arthroscopy. 1994;

10(4):383-391.

57. Wilk KE, Arrigo CA, Andrews JR. Current concepts: the stabilizing

structures of the glenohumeral joint. J Orthop Sports Phys Ther.

1997;25(6):364-379.

58. Wilk KE, Reinold MM, Dugas JR, Arrigo CA, Moser MW, Andrews JR.

Current concepts in the recognition and treatment of superior labral

(SLAP) and lesions. J Orthop Sports Phys Ther. 2005;35(5):273-291.

59. Yiannakopoulos CK, Mataragas E, Antonogiannakis E. A comparison

of the spectrum of intra-articular lesions in acute and chronic anterior

shoulder instability. Arthroscopy. 2007;23:985-990.

60. Zhu M, Chen JY, Chong HC, Cheng PCC, Tjoen DLT. Comparative

study on clinical results of arthroscopic repair of anteroinferior, supe-

rior, and combined glenoid labral tear. J Orthop Surg (Hong Kong).

2018;26(1):1-6.

8 Feng et al The Orthopaedic Journal of Sports Medicine



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


