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Background: The results of open and arthroscopic instability repairs have been shown to be equivalent in recent literature.

Purpose: To compare the time to recurrence (TTR) of instability and disease-specific outcome measures in patients undergoing
open and arthroscopic Bankart repair.

Study Design: Cohort study; Level of evidence, 3.

Methods: Patients with recurrent traumatic anterior shoulder instability and a Bankart lesion on diagnostic arthroscopy
underwent either open Bankart repair (OB) or arthroscopic Bankart and suture capsulorrhaphy (ABSC) using suture anchors.
There was a minimum follow-up of 24 months. The primary outcome measures included Western Ontario Shoulder
Instability Index (WOSI) score and time to recurrence of instability (dislocation or subluxation). Rowe score, Simple Shoulder
Test, Constant score, American Shoulder and Elbow Surgeons (ASES) score, and Short Form–12 (SF-12) score were also
compared.

Results: A total of 82 shoulders in 80 patients (ABSC, n ¼ 58; OB, n ¼ 24) were evaluated at a mean of 39 months
postoperatively. There were 4 clinical failures in the OB group (4 dislocations) and 7 clinical failures in the ABSC group
(2 dislocations and 5 subluxations; P ¼ .72 vs OB). The mean time to recurrence of postoperative instability was sig-
nificantly shorter in the ABSC group (12.6 ± 2.7 months) compared with the OB group (34.2 ± 12 months; P ¼ .04). The
WOSI score in the OB group (265 ± 48.1) was better but not statistically significantly compared with the ABSC group
(449.8 ± 63.8; P ¼ .06).

Conclusion: The time to recurrence of instability after open Bankart repair is significantly longer compared with arthroscopic
Bankart repair.

Clinical Relevance: Delayed time to recurrence after open Bankart repair suggests that the open technique may be more suited to
withstand the high stress and demands of a heavy-duty profession (contact athletes and heavy manual labor).
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The optimal surgical management of traumatic anterior
glenohumeral instability is still a matter of debate.1,34 The
goal of surgery is to reattach the anteroinferior capsulolab-
ral tissue and restore the capsular volume without
adversely restricting the range of motion of the shoulder.
The open Bankart procedure remains the gold standard for
operative treatment, with long-term follow-up demonstrat-
ing low recurrence rates. The outcomes with open Bankart
repair have been fairly consistent and reproducible. How-
ever, a bigger incision, risk of postoperative subscapularis

failure, loss of shoulder motion, and inability to address
other intra-articular lesions were some of the reasons that
attracted orthopaedic surgeons to adopt arthroscopic tech-
niques for Bankart repair.1 Furthermore, studies have
demonstrated shorter operative times, less blood loss, and
ability to undergo early rehabilitation with arthroscopic
Bankart repair techniques.30,33

Early experience with the arthroscopic Bankart repair
demonstrated higher failure rates.1,6 The recurrence rates
after arthroscopic Bankart repair were inconsistent and
affected by the surgical experience and learning curve of
the surgeon. Improvements in the arthroscopic instrumen-
tation, use of suture anchors, refinement of soft tissue
techniques for capsular volume reduction (capsular
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plication), and increasing familiarity with the arthroscopic
techniques have resulted in improvement in the results of
arthroscopic techniques and lower failure rates.8,10,29,35 A
review of the American Board of Orthopaedic Surgery
(ABOS) certification examination database from 2003
through 2008 for shoulder instability repair demonstrated
an increasing trend toward arthroscopic Bankart repair,
with the use of open Bankart repair declining among early
career orthopaedic surgeons.28

Recent studies have demonstrated a trend of equivalent
outcomes and instability recurrence rates after arthro-
scopic and open Bankart repair.3,6-9,11,14,24,37 The purpose
of this study was to compare the time to recurrence of
instability after open and arthroscopic Bankart repair tech-
niques. Validated outcomes and quality of life measures
were used for comparative analysis at a minimum of
24 months after Bankart repair.

METHODS

This was a retrospective comparative analysis of pro-
spectively collected data, which was approved by an
institutional internal review board (IRB #05-042). Indi-
viduals became eligible for inclusion in the study if they
met all the following inclusion criteria: (1) history and
physical examination consistent with a traumatic ante-
rior instability, (2) confirmation of a Bankart lesion
(avulsion of the anterior-inferior glenoid labrum) on
diagnostic arthroscopy, (3) no history of prior shoulder
surgery, and (4) follow-up of at least 2 years. Patients
with unidirectional anterior instability and a confirmed
Bankart lesion were excluded if (1) there was radio-
graphic or arthroscopic evidence of a significant injury
to the glenoid requiring internal fixation or bony recon-
struction, (2) there was arthroscopic evidence of other
significant intra-articular pathology that would require
extensive repair/reconstruction (full-thickness rotator cuff
tear, large Hill-Sachs lesion), or (3) they had concomitant
thermal capsulorrhaphy.

Patients in this retrospective study were operated on by
1 of 4 sports medicine fellowship–trained orthopaedic sur-
geons between 1998 and 2003. Patients were treated with
either open Bankart repair using suture anchors and cap-
sular shift (OB group) or arthroscopic Bankart repair with
suture anchors and suture capsulorrhaphy (ABSC group)
as per the surgeon’s preference. One surgeon preferred
open Bankart repair to the arthroscopic repair technique
in collision athletes, males younger than 25 years, manual
laborers, patients with poor capsular tissue (noted at
the time of diagnostic scope), and history of multiple

dislocations prior to repair. All surgeons contributed to the
OB and ABSC groups.

Surgical Technique

After the administration of intrascalene nerve block,
patients were sedated and positioned for surgery. Depending
on surgeon preference, the patients were positioned in either
beach chair or lateral decubitus positions for the arthro-
scopic procedures. Open procedures were performed in a
conventional beach chair position. A thorough examination
under anesthesia (EUA) confirmed anteroinferior laxity.

In the OB group, after performing a thorough diagnostic
arthroscopy, the open Bankart repair with anteroinferior
capsular shift was performed as described by Neer and Fos-
ter.25 Using a deltopectoral approach, the subscapularis
was exposed, incised laterally, and carefully dissected off
the capsule. The glenohumeral joint capsule was split hor-
izontally and ‘‘T’d’’ laterally. Each leaflet was tagged and
retracted superiorly and inferiorly to expose the glenoid.
This allowed full access for identification and mobilization
of the Bankart lesion. The labral tear was confirmed and
the glenoid footprint lightly debrided to bleeding bone on
the anterior glenoid rim. Utilizing suture anchors (GII;
Mitek-Depuy Synthes), the labrum was reduced and
securely fixed onto the glenoid rim. With the arm in 20�

of external rotation, the leaflets of the capsule were sutured
in a ‘‘pants-over-vest’’ fashion, taking up any redundancy in
the capsule (capsular shift). Prior to tying the sutures over
the shortened capsule, the arm was taken through a full
range of motion to ensure adequate stability while main-
taining maximum range of motion. The subscapularis was
repaired anatomically using number 2 nonabsorbable high-
strength sutures.

The arthroscopic techniques began with a standard diag-
nostic arthroscopy from a posterior portal.26 Once the
pathology was deemed to be limited to the anterior-
inferior labrum and the anterior capsule, the anterosuper-
ior and anterior portals were created and appropriate-sized
cannulas placed. After elevating the scarred labrum and
preparing the glenoid rim to reveal bleeding subchondral
bone, 0 PDS (Ethicon) was used to place the shuttling
suture through the labrum with the use of the Spectrum
suture passer (Conmed Linvatec). The first passing suture
was brought through the redundant capsule in a location
inferior to the first intended anchor location (usually at
6 o’clock). It was then brought beneath the detached lab-
rum. After the placement of the passing suture, the first
suture anchor (3-mm BioFASTak; Arthrex Inc) or Panalock
suture anchor (Mitek-Depuy Synthes) was placed on the
face of the anteroinferior glenoid rim (7 o’clock for the left
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shoulder and 5 o’clock for the right shoulder). The sutures
were shuttled through the labrocapsular tissue utilizing
the previously passed shuttling suture at the 6-o’clock posi-
tion. This suture placement resulted in a significant capsu-
lar shift and elimination of capsular patulence when
sutures were tied together using an arthroscopic knot. Sub-
sequent suture anchors were placed proximally at 4 o’clock
and 3 o’clock for right shoulder and at 8 o’clock and 9 o’clock
for left shoulder. The number of suture anchors used in the
repair varied depending on the extent of pathology
(2-5 anchors). The rotator interval was closed with a 0 PDS
suture.

Postoperative Rehabilitation

A standardized postoperative protocol consisted of 4 weeks
in an abduction sling immobilizer. Formal physical therapy
for gentle supervised range of motion commenced after the
immobilizer was removed at 4 weeks. Active strengthening
began at 8 weeks once full physiologic range of motion was
achieved. Full return to collision sports was prohibited
until 6 months.

Outcome Measures

Primary outcome measures included the Western Ontario
Shoulder Instability Index (WOSI) score and the presence
of symptomatic postoperative instability (dislocation epi-
sode or symptomatic instability). The WOSI score is a
patient-reported disease-specific quality of life measure for
shoulder instability.16 It has 4 domains (physical, sports/
recreation/work, lifestyle, and emotional) and a total of
21 items. The best possible total score is zero, which indi-
cates that the patient has no decrease in shoulder-related
quality of life. The worst possible score is 2100 and repre-
sents a significant decrease in shoulder-related quality of
life.15 Data from a prospective randomized controlled trial
demonstrated that an individual change in the WOSI score
of approximately 10% (220 points) represents a minimal
meaningful clinical change.17

The final follow-up was performed at a minimum of
2 years after surgery. A physical examination was per-
formed, including range of motion and manual strength
testing. Residual instability was assessed with a documen-
ted history of recurrence of dislocation, subluxation by

history, or documentation of a positive apprehension and
relocation test during physical examination. Patients were
evaluated with the American Shoulder and Elbow Sur-
geons evaluation tool (ASES), the Simple Shoulder Test
(SST), and the Constant-Murley, Rowe, and WOSI scores.
Patients who had moved out of the area or who were unable
to return were interviewed via telephone to obtain the mod-
ified ASES score and the SST (n¼ 8). None of these patients
had recurrence of dislocation or subluxation based on the
history obtained over telephone. The number of patients
with missing data at follow-up is shown in the Appendix.

Statistical Analysis

Descriptive statistics to characterize the groups were
reported using means and standard deviations or propor-
tions where appropriate. Inferential statistics were used to
compare outcome measures between the OB and ABSC.
These included the chi-square for categorical variables and
the Student t test for continuous variables. The alpha
level for all statistics was set at �.05. All statistical ana-
lyses were performed using GraphPad Prism (GraphPad
Software Inc).

RESULTS

Demographics and Patient Characteristics

From 1998 to 2003, 123 patients (126 shoulders) were found
to be eligible for this study. Each was found to have a con-
firmed Bankart lesion in the setting of symptomatic, uni-
directional anterior instability on physical examination
and arthroscopy (Table 1). Twenty-six patients underwent
arthroscopic Bankart repair with thermal capsulorrhaphy
and were excluded. After further application of inclusion
and exclusion criteria and accounting for patients who
declined to participate in this study or who were lost to
follow-up (n ¼ 7), 80 patients (82 shoulders; OB, n ¼ 24;
ABSC, n ¼ 58) were available for follow-up and analysis
(Table 1). The mean age of the patients was 24 years (OB,
24 ± 8.5 years; ABSC, 24.8 ± 9.3 years). The mean follow-up
was 39 ± 15.3 months for both groups. The mechanism of
injury in the various treatment groups, hand dominance,
and other injury details are presented in Table 1. The 2
treatment groups were similar with regard to the injury

TABLE 1
Demographics and Injury Characteristics of the Study Populationa

Study Characteristic
Open Bankart Repair

(n ¼ 24 Shoulders)
Arthroscopic Bankart Repair

(n ¼ 58 Shoulders) P Value

Age, y 24 ± 1.7 (20.3-27.5) 24.8 ± 1.2 (22.3-27.2) .7
Dominant arm involvement, % 63 53 .2
Sex, female:male, n 1:23 13:45 .056
Contact/collision athletes, n (%) 12 (50) 17 (29.3) .08
Time to surgery, mo 26.4 ± 8.8 (8-45) 34.8 ± 9.1 (16.3-53.2) .57
No. of suture anchors used during surgery 3 ± 0.16 (2.7-3.3) 2.7 ± 0.10 (2.4-2.9) .09

aData are presented as mean ± standard error of the mean (95% CI) unless otherwise indicated.
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characteristics but there was a greater proportion of males
(P ¼ .056) and collision athletes (P ¼ .08) in the open Bank-
art repair group.

Instability Events (Clinical Failures)

There were 4 postoperative instability events in the OB
group (4/24) and all 4 were dislocations following a trau-
matic event (Tables 2 and 3). In the ABSC group there were
2 postoperative dislocations and 5 symptomatic subluxa-
tions (7/58). There was no significant difference between
the open and arthroscopic groups with respect to the post-
operative recurrence of instability (P ¼ .72). However, the
clinical failures in the OB group presented at a mean of
34.2 ± 12 months postoperatively compared with the ABSC
group, which presented at a mean of 12.6 ± 2.7 months, and

this difference was clinically significant (P ¼ .04). None of
female patients had recurrence of dislocation after surgery.

In a subgroup cohort of collision athletes, 1 collision ath-
lete had a recurrent dislocation postoperatively (1/12;
recurrence rate, 4%) in the OB group compared with 5 con-
tact athletes (5/17; recurrence rate, 29%) in the arthro-
scopic group. In the open group (OB), revision surgery
was performed for 3 of the 4 failures (1 refused surgery).
In the ABSC group, 4 of the 7 failures underwent revision
surgery, and 3 patients with recurrent subluxation in the
ABSC group refused surgery.

Outcome Measures

The WOSI scores at final follow-up were lower but not sig-
nificantly better in the OB group (265 ± 48.1) compared

TABLE 2
Clinical Failure Rates and Outcome Scores in Treatment Groupsa

Parameter Open Bankart Repair Arthroscopic Bankart Repair P Value

Follow-up, mo 50.5 ± 4.1 (42-59.1) 34.8 ± 1.3 (32.3-37.4) .0001
No. of instability events .72

Dislocations 4 2
Subluxations 0 5
Total 4 7

Time to recurrence of instability 34.2 ± 12 (4-72.5 ) 12.6 ± 2.7 (6-19.1) .047
External rotation deficit 2.6 ± 13.6 1.3 ± 12.3 .7
ASES 94.7 ± 1.3 (92-97.4) 92.8 ± 1.5 (89.8-95.9) .46
Rowe 90.9 ± 1.4 (88-93.7) 88.2 ± 1.3 (85.6-90.8) .21
Constant 93.3 ± 0.9 (91.3-95.2) 91.3 ± 1 (89.2-93.5) .25
SST 11.5 ± 0.2 (11-12) 11.4 ± 0.2 (11.1-11.7) .85
WOSI 265 ± 48.1 (164.8-365.1) 449.8 ± 63.8 (321.1-578.6) .06

Physical 119.8 ± 21.5 (64.8-164.7) 201.4 ± 28.9 (143-259.7) .07
Sports/work 55.2 ± 13 (28.1-82.4) 87.3 ± 13.6 (59.9-114.7) .14
Lifestyle 41.6 ± 10.9 (18.8-64.3) 74.4 ± 11.9 (50.3-98.4) .09
Emotion 56.5 ± 14.2 (26.7-86.2) 83.9 ± 12.5 (58.7-109.1) .19

aData are presented as mean ± standard error of the mean unless otherwise indicated; data in parentheses indicate 95% CIs. ASES,
American Shoulder and Elbow Surgeons score; SST, Simple Shoulder Test; WOSI, Western Ontario Shoulder Instability Index score.

TABLE 3
Demographic and Injury Characteristic of Patients With Postoperative Recurrence of Instabilitya

Patient No.
Age at Initial

Surgery, y Side
Preoperative

Instability Type
Contact
Athlete

TTFS,
mo

Repair
Type

No. of Suture
Anchors Used

Recurrent
Instability Type TTR, mo

1 20 R Recurrent dislocation No 24 OB 3 Dislocation 56
2 21 L Recurrent dislocation No 14 OB 3 Dislocation 15
3 18 L Recurrent dislocation Yes 3 ABSC 3 Subluxation 9
4 16 L Recurrent dislocation Yes 10 ABSC 3 Dislocation 6
5 17 R Recurrent dislocation Yes 5 ABSC 3 Subluxation 10
6 17 R Recurrent dislocation No 6 OB 2 Dislocation 12
7 22 L Recurrent dislocation No 60 ABSC 4 Subluxation 12
8 17 R Recurrent subluxation No 28 ABSC 3 Subluxation 7
9 17 R Recurrent dislocation Yes 9 ABSC 3 Subluxation 18
10 29 R Recurrent dislocation Yes 48 OB 5 Dislocation 54
11 17 L Recurrent dislocation Yes —b ABSC 3 Dislocation 26

aABSC, arthroscopic Bankart repair and suture capsulorrhaphy; L, left; OB, open Bankart repair; R, right; TTFS, time to first surgery;
TTR, time to revision.

bPatient not exactly sure when the first dislocation happened.
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with the ABSC group (449.8 ± 63.8; P ¼ .06). There were no
significant differences between the OB and ABSC groups
with respect to the 4 domains of WOSI score (physical,
sports/recreation/work, lifestyle, and emotional) (Table 2).
It has been reported that the mean WOSI score in healthy
volunteers with asymptomatic shoulders is 82.7 ± 155.5

The WOSI score in the open group was closer to the WOSI
scores reported in asymptomatic shoulders (difference of
182 points) compared with the ABSC group (difference of
367 points from normal score).

There were no significant differences between the OB
and ABSC groups for the ASES, Constant, Rowe, and SST
scores. Furthermore, there were no significant differences
between the 2 groups with respect to range of motion
including external rotation deficit (Table 2).

DISCUSSION

The results of this study demonstrate that failure rates
(dislocation or subluxation) after open (OB) and arthro-
scopic Bankart repair with suture capsulorrhaphy (ABSC)
were not significantly different. The time to recurrence of
postoperative instability after arthroscopic Bankart repair
was significantly shorter (P ¼ .04) compared with the open
Bankart repair. Furthermore, the WOSI scores (shoulder
instability–specific outcome scores) in the open Bankart
repair group were better but not statistically different from
the arthroscopic Bankart repair group.

The introduction of suture anchors and refinements in
the soft tissue techniques to address capsular redundancy
have lowered the recurrence rates of arthroscopic Bankart
repair.30,40 In addition, selection criteria have improved
outcomes with arthroscopic repair as significant bone loss
and poor quality capsular tissue has been identified to be
negative prognostic factor for success with arthroscopic
techniques.2,31 Our results using modern arthroscopic tech-
niques for instability repair in patients with documented
recurrent traumatic anterior instability without significant
bone loss demonstrate equivalent failure rates to open
Bankart repair. These results are similar to other studies
that have compared failure rates in open and arthroscopic
techniques for instability using suture anchors for Bankart
repair.{ In a prospective randomized controlled trial,
Bottoni et al3 demonstrated no significant difference in the
failure rates between open and arthroscopic Bankart
repair. There were 3 failures (2 open repair and 1 arthro-
scopic repair), and the outcome measures were not signifi-
cantly different between the 2 groups. The operative time
was significantly shorter for the arthroscopic repair com-
pared with the open Bankart repair. Fabbriciani et al7

reported no significant difference in instability rate
between the open and arthroscopic repair in a prospective
randomized trial that included 30 patients in each treat-
ment arm. Interestingly, there was no recurrent instability
in both treatment groups but there was significant loss of
external rotation in the open group. A recent study by
Owens et al27 reported no significant difference in the

recurrence of instability after open or arthroscopic Bankart
repair. However, the number of patients in the study
groups was rather small (10 open, 9 arthroscopic). Long-
term studies comparing open to arthroscopic Bankart
repair have reported similar results, with no difference in
recurrence rates and incidence of arthritis between the 2
groups.12,39 In contrast to the aforementioned studies
including randomized controlled trials by Fabbriciani
et al7 and Bottoni et al3 and meta-analyses, Mohtadi
et al24 recently reported a significantly greater failure rate
with arthroscopic instability repair compared with open
repair in a prospective, expertise-based, randomized clini-
cal trial. A total of 196 patients with recurrent posttrau-
matic anterior shoulder instability were randomized to
open (n ¼ 98) or arthroscopic instability repair (n ¼ 98).
There was no significant difference in the ASES score,
WOSI score, and shoulder range of motion. The recurrence
rate in the arthroscopic group (23%) was significantly
greater than the open group (11%) in the 2-year follow-up
period.

In contrast to the aforementioned studies, we demon-
strate that the time to recurrence of instability after arthro-
scopic Bankart is significantly shorter than in the open
Bankart repair. Furthermore, WOSI scores were better in
the open repair group compared with the arthroscopic
repair group. There were no subluxations in the open Bank-
art repair group. We believe that these are important find-
ings in our study that point to the possibility of the open
Bankart repair being more durable compared with the
arthroscopic repair. We and others believe that heavy man-
ual laborers and contact or collision athletes are specific
patient subgroups that are considered to have a greater
risk of recurrence after Bankart repair given the demand
put on the repair by the nature of their jobs.19,22,23,32,36 It
has been suggested that open Bankart repair may be a
more durable option for this subgroup. In a retrospective
level 4 study, Cho et al4 demonstrated that a collision ath-
lete demonstrates a higher recurrence rate after arthro-
scopic Bankart repair compared with a noncollision
athlete. Rhee et al32 retrospectively analyzed 48 shoulders
(46 patients) in collision athletes who underwent arthro-
scopic or open Bankart repair techniques for the treatment
of recurrent anterior shoulder instability. In this cohort, 16
shoulders underwent arthroscopic stabilization and 32
underwent open Bankart repair. At a mean follow-up of
72 months, open stabilization demonstrated a significantly
lower recurrence rate (P ¼ .04) compared with arthroscopic
instability repair. Larrain et al18 retrospectively analyzed
204 anterior instability repairs in collision athletes at a
mean follow-up of 5.9 years. Patients without significant
bone loss, humeral avulsion of anterior glenohumeral liga-
ment (HAGL), and poor-quality capsular tissue were
treated with arthroscopic stabilization and all others
underwent open stabilization. Using these criteria, the
authors reported an overall recurrence instability rate of
8.3% in collision athletes treated with arthroscopic Bankart
repair. In a recent study, Yamamoto et al38 reported a
higher recurrence rate in contact athletes compared with
noncontact athletes after Bankart repair. Furthermore, the
recurrence rates were higher after arthroscopic repair{References 3, 7, 13, 14, 20, 21, 24, 27, 37, 39.
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compared with open Bankart repair. In our study, 50% of
subjects in the open group (12/24) were collision athletes (vs
29.3% [17/58] in the ABSC group; P ¼ .08). Of the 4 recur-
rences in the open group, only 1 occurred in a contact ath-
lete and the other 3 were secondary to significant trauma
(fall or fight). Of the 7 recurrences in the ABSC group, 5
were in contact athletes (Table 3). Although, a collision
athlete is not necessarily a contraindication for arthro-
scopic Bankart repair, the senior author believes that con-
sideration should be given to open Bankart repair in a
collision athlete and manual laborer, especially if they are
younger than 25 years, have had multiple prior disloca-
tions, and have poor capsular tissue, excessive tissue laxity,
and HAGL lesion. However, this finding needs to be inves-
tigated further with a prospective randomized study in this
specific population group.

The WOSI score is a validated outcomes instrument
that is designed specific for shoulder instability.16 Kirkley
et al15-17 reported that a difference of 10% (220 points)
between the 2 groups correlates to a minimal meaningful
clinical difference. Furthermore, a 22% difference in
WOSI score represents a moderate improvement in
shoulder-related quality of life. In our study, the mean
WOSI score in the OB group (WOSI, 265) was lower (bet-
ter) compared with the ABSC group (WOSI, 450), but the
differences were not statistically significant. It has been
reported that the mean WOSI score in the healthy volun-
teers with asymptomatic shoulders is 82.7 ± 155.5 Inter-
estingly, the difference between the WOSI scores in the
open group and mean WOSI score of asymptomatic
shoulders was lower compared with the differences
between the WOSI scores of ABSC group and asympto-
matic shoulders.

The highlights of this study include a relatively large
patient cohort with a mean follow-up of more than 3 years
to capture the majority of recurrences. We included both
symptomatic subluxators and dislocators as postoperative
clinical failures and believe it is important to consider both
when comparing the results of different techniques of
shoulder instability repair. We excluded all known vari-
ables associated with a higher failure rate in the arthro-
scopic bankart repair (significant bone loss, HAGL, large
Hill Sachs) in our selection of patients and compared the
outcomes between the 2 techniques using validated
instability outcome scores (WOSI).

We realize the limitations of this study. First, this study
is a retrospective comparative analysis of prospectively col-
lected data and is limited by the inherent bias associated
with retrospective study design. Second, the indication for a
particular Bankart repair technique (OB or ABSC) was as
per the discretion of the surgeon, and there was no rando-
mization, which is a source of bias. Males who were younger
than 25 years and involved in collision sports underwent
open Bankart repair due to preferred recommendations of
the senior author. Third, blinding was incomplete during
the clinical assessment because of easy identification of the
OB group patients due to the presence of a bigger scar from
open surgery. Fourth, arthroscopic techniques for instabil-
ity continue to improve, and results of arthroscopic Bankart
repair and patient selection criteria have improved since

this study was done. The results of this study should be
interpreted keeping this fact in mind.

CONCLUSION

This retrospective study demonstrates that the time of
recurrence of instability is significantly shorter with
arthroscopic Bankart repair compared with the open Bank-
art repair technique. However, the recurrence of instability
(dislocation and symptomatic subluxation) and instability-
specific outcome measures (WOSI scores) were not signif-
icantly different between the open and arthroscopic
Bankart repair techniques.

ACKNOWLEDGMENT

The authors thank Robin Leger for her significant contri-
bution toward data collection.

REFERENCES

1. Angelo RL. Controversies in arthroscopic shoulder surgery: arthro-

scopic versus open Bankart repair, thermal treatment of capsular

tissue, acromioplasties—are they necessary? Arthroscopy. 2003;

19(suppl 1):224-228.

2. Boone JL, Arciero RA. Management of failed instability surgery:

how to get it right the next time. Orthop Clin North Am. 2010;41:

367-379.

3. Bottoni CR, Smith EL, Berkowitz MJ, Towle RB, Moore JH. Arthro-

scopic versus open shoulder stabilization for recurrent anterior

instability: a prospective randomized clinical trial. Am J Sports Med.

2006;34:1730-1737.

4. Cho NS, Hwang JC, Rhee YG. Arthroscopic stabilization in anterior

shoulder instability: collision athletes versus noncollision athletes.

Arthroscopy. 2006;22:947-953.

5. Clarke MG, Dewing CB, Schroder DT, Solomon DJ, Provencher MT.

Normal shoulder outcome score values in the young, active adult.

J Shoulder Elbow Surg. 2009;18:424-428.

6. Cole BJ, Warner JJ. Arthroscopic versus open Bankart repair for

traumatic anterior shoulder instability. Clin Sports Med. 2000;19:

19-48.

7. Fabbriciani C, Milano G, Demontis A, Fadda S, Ziranu F, Mulas PD.

Arthroscopic versus open treatment of Bankart lesion of the shoulder:

a prospective randomized study. Arthroscopy. 2004;20:456-462.

8. Freedman KB, Smith AP, Romeo AA, Cole BJ, Bach BR Jr. Open

Bankart repair versus arthroscopic repair with transglenoid sutures

or bioabsorbable tacks for recurrent anterior instability of the

shoulder: a meta-analysis. Am J Sports Med. 2004;32:1520-1527.

9. Geiger DF, Hurley JA, Tovey JA, Rao JP. Results of arthroscopic

versus open Bankart suture repair. Clin Orthop Relat Res. 1997;337:

111-117.

10. Godin J, Sekiya JK. Systematic review of arthroscopic versus open

repair for recurrent anterior shoulder dislocations. Sports Health.

2011;3:396-404.

11. Guanche CA, Quick DC, Sodergren KM, Buss DD. Arthroscopic ver-

sus open reconstruction of the shoulder in patients with isolated

Bankart lesions. Am J Sports Med. 1996;24:144-148.

12. Harris JD, Gupta AK, Mall NA, et al. Long-term outcomes after Bank-

art shoulder stabilization. Arthroscopy. 2013;29:920-933.

13. Karlsson J, Magnusson L, Ejerhed L, Hultenheim I, Lundin O, Kartus J.

Comparison of open and arthroscopic stabilization for recurrent

shoulder dislocation in patients with a Bankart lesion. Am J Sports

Med. 2001;29:538-542.

6 Virk et al The Orthopaedic Journal of Sports Medicine



14. Kim SH, Ha KI, Kim SH. Bankart repair in traumatic anterior shoulder

instability: open versus arthroscopic technique. Arthroscopy. 2002;

18:755-763.

15. Kirkley A, Griffin S, Dainty K. Scoring systems for the functional

assessment of the shoulder. Arthroscopy. 2003;19:1109-1120.

16. Kirkley A, Griffin S, McLintock H, Ng L. The development and evalua-

tion of a disease-specific quality of life measurement tool for shoulder

instability. The Western Ontario Shoulder Instability Index (WOSI). Am

J Sports Med. 1998;26:764-772.

17. Kirkley A, Werstine R, Ratjek A, Griffin S. Prospective randomized

clinical trial comparing the effectiveness of immediate arthroscopic

stabilization versus immobilization and rehabilitation in first traumatic

anterior dislocations of the shoulder: long-term evaluation. Arthro-

scopy. 2005;21:55-63.

18. Larrain MV, Montenegro HJ, Mauas DM, Collazo CC, Pavon F. Arthro-

scopic management of traumatic anterior shoulder instability in colli-

sion athletes: analysis of 204 cases with a 4- to 9-year follow-up and

results with the suture anchor technique. Arthroscopy. 2006;22:1283-

1289.

19. Lenters TR, Franta AK, Wolf FM, Leopold SS, Matsen FA 3rd. Arthro-

scopic compared with open repairs for recurrent anterior shoulder

instability. A systematic review and meta-analysis of the literature.

J Bone Joint Surg Am. 2007;89:244-254.

20. Mahirogullari M, Ozkan H, Akyuz M, Ugras AA, Guney A, Kuskucu M.

Comparison between the results of open and arthroscopic repair of

isolated traumatic anterior instability of the shoulder. Acta Orthop

Traumatol Turc. 2010;44:180-185.

21. Mazzocca AD, Brown FM Jr, Carreira DS, Hayden J, Romeo AA.

Arthroscopic anterior shoulder stabilization of collision and contact

athletes. Am J Sports Med. 2005;33:52-60.

22. Millett PJ, Clavert P, Warner JJ. Open operative treatment for anterior

shoulder instability: when and why? J Bone Joint Surg Am. 2005;87:

419-432.

23. Mohtadi NG, Bitar IJ, Sasyniuk TM, Hollinshead RM, Harper WP.

Arthroscopic versus open repair for traumatic anterior shoulder

instability: a meta-analysis. Arthroscopy. 2005;21:652-658.

24. Mohtadi NG, Chan DS, Hollinshead RM, et al. A randomized clinical

trial comparing open and arthroscopic stabilization for recurrent

traumatic anterior shoulder instability: two-year follow-up with

disease-specific quality-of-life outcomes. J Bone Joint Surg Am.

2014;96:353-360.

25. Neer CS 2nd, Foster CR. Inferior capsular shift for involuntary inferior

and multidirectional instability of the shoulder. A preliminary report.

J Bone Joint Surg Am. 1980;62:897-908.

26. Nelson BJ, Arciero RA. Arthroscopic management of glenohumeral

instability. Am J Sports Med. 2000;28:602-614.

27. Owens BD, Cameron KL, Peck KY, et al. Arthroscopic versus open

stabilization for anterior shoulder subluxations. Orthop J Sports Med.

2015;3:2325967115571084.

28. Owens BD, Harrast JJ, Hurwitz SR, Thompson TL, Wolf JM. Surgical

trends in Bankart repair: an analysis of data from the American Board

of Orthopaedic Surgery certification examination. Am J Sports Med.

2011;39:1865-1869.

29. Petrera M, Patella V, Patella S, Theodoropoulos J. A meta-analysis of

open versus arthroscopic Bankart repair using suture anchors. Knee

Surg Sports Traumatol Arthrosc. 2010;18:1742-1747.

30. Pope EJ, Ward JP, Rokito AS. Anterior shoulder instability—a his-

tory of arthroscopic treatment. Bull NYU Hosp Joint Dis. 2011;69:

44-49.

31. Provencher MT, Arciero RA, Burkhart SS, Levine WN, Ritting AW,

Romeo AA. Key factors in primary and revision surgery for shoulder

instability. Instr Course Lect. 2010;59:227-244.

32. Rhee YG, Ha JH, Cho NS. Anterior shoulder stabilization in collision

athletes: arthroscopic versus open Bankart repair. Am J Sports Med.

2006;34:979-985.

33. Rhee YG, Lim CT, Cho NS. Muscle strength after anterior shoulder

stabilization: arthroscopic versus open Bankart repair. Am J Sports

Med. 2007;35:1859-1864.

34. Robinson CM, Dobson RJ. Anterior instability of the shoulder after

trauma. J Bone Joint Surg Br. 2004;86:469-479.

35. Steinbeck J, Jerosch J. Arthroscopic transglenoid stabilization versus

open anchor suturing in traumatic anterior instability of the shoulder.

Am J Sports Med. 1998;26:373-378.

36. Uhorchak JM, Arciero RA, Huggard D, Taylor DC. Recurrent shoulder

instability after open reconstruction in athletes involved in collision

and contact sports. Am J Sports Med. 2000;28:794-799.

37. Wang C, Ghalambor N, Zarins B, Warner JJ. Arthroscopic versus

open Bankart repair: analysis of patient subjective outcome and cost.

Arthroscopy. 2005;21:1219-1222.

38. Yamamoto N, Kijima H, Nagamoto H, et al. Outcome of Bankart repair

in contact versus non-contact athletes. Orthop Traumatol Surg Res.

2015;101:415-419.

39. Zaffagnini S, Marcheggiani Muccioli GM, Giordano G, et al. Long-

term outcomes after repair of recurrent post-traumatic anterior

shoulder instability: comparison of arthroscopic transglenoid suture

and open Bankart reconstruction. Knee Surg Sports Traumatol

Arthrosc. 2012;20:816-821.

40. Zhang AL, Montgomery SR, Ngo SS, Hame SL, Wang JC, Gam-

radt SC. Arthroscopic versus open shoulder stabilization: current

practice patterns in the United States. Arthroscopy. 2014;30:

436-443.

APPENDIX
Missing Data in Each Group at Final Follow-up for All Outcome Measuresa

Outcome Measure

Follow-up Obtained, %

Open Bankart Repair Arthroscopic Bankart Repair

ASES 88 93
Rowe 88 79
Constant 88 79
SF-12 83 74
SST 88 93
WOSI 92 76

aASES, American Shoulder and Elbow Surgeons score; SF-12, Short Form–12; SST,
Simple Shoulder Test; WOSI, Western Ontario Shoulder Instability Index score.
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