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Abstract Purpose of this study is to conduct a meta-
analysis comparing the results of open and arthroscopic
Bankart repair using suture anchors in recurrent traumatic
anterior shoulder instability. Using Medline Pubmed,
Cochrane and Embase databases we performed a search of
all published articles. We included only studies that com-
pared open and arthroscopic repair using suture anchors.
Statistical analysis was performed using chi-square test.
Six studies met the inclusion criteria. The total number of
patients was 501, 234 suture anchors and 267 open. The
rate of recurrent instability in the arthroscopic group was
6% versus 6.7% in the open group; rate of reoperation was
4.7% in the arthroscopic group vs. 6.6% in open (difference
not statistically significant). The difference was statistically
significant only in the studies after 2002 (2.9% of recur-
rence in the arthroscopic group vs. 9.2% in open; 2.2% of
reoperation in the arthroscopic group vs. 9.2% in open).
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Results regarding function couldn’t be combined because
of non-homogeneous scores reported in the original arti-
cles, but the arthroscopic treatment led to better functional
results. Arthroscopic repair using suture anchors results in
similar redislocation and reoperation rate compared to open
Bankart repair; however, we need larger and more homo-
geneous prospective studies to confirm these findings.

Keywords Anterior shoulder instability - Open Bankart
repair - Arthroscopic Bankart repair - Suture anchors -
Recurrent shoulder dislocation

Introduction

Since 1938, when Bankart described the detachment of the
anterior inferior labrum from the glenoid rim as a cause of
anterior instability and presented his case report of 27
patients treated surgically, open surgical repair has been
considered the gold standard [1]. Over the past two dec-
ades, arthroscopic techniques have evolved and are cur-
rently widely used in Bankart repair for recurrent shoulder
instability. Arthroscopic techniques have been developed
in an attempt to reduce common criticisms associated with
open repair including wide dissection, loss of external
rotation and post-operative pain [2, 6, 12].

Presently, both open and arthroscopic repair of antero-
inferior labral tears for shoulder instability are extensively
utilized. A review of literature shows that the debate
remains open between the two treatment modalities with
studies presenting differing results and conclusions. How-
ever, it is currently accepted that, within the arthroscopic
group, repair using suture anchors is more effective than
other arthroscopic techniques including transglenoid
sutures and suture tacks. Limits of current studies are
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related to the heterogeneity of the study groups and the
great variability within arthroscopic techniques compared
with open procedures, with the consequence of attempting
to compare various open procedures and various arthro-
scopic techniques. Other limits are represented by the small
size of the study groups and short-term follow-up for
arthroscopic repair using suture anchors. Presently, only
few papers comparing open and arthroscopic repair using
suture anchors have been published.

The purpose of this study is to conduct a meta-analysis
comparing the results of open Bankart repair versus
arthroscopic Bankart repair using suture anchors in recur-
rent traumatic anterior shoulder instability.

Materials and methods

Using Medline Pubmed, Cochrane and Embase we per-
formed a search of all published articles using as keywords
“anterior shoulder instability, Bankart repair, suture
anchors, arthroscopic Bankart repair, open Bankart repair”.
The search was limited to English language articles, and
the research was conducted by one author and reviewed by
a second author. The abstracts were then reviewed in order
to select only articles including a direct comparison
between open and arthroscopic technique for Bankart
repair. Full articles of the selected abstracts were obtained
and evaluated by the authors.

Inclusion criteria were established before data collec-
tion. We included only studies that directly compared open
and arthroscopic Bankart repair using suture anchors for
the treatment of shoulder instability. We considered only
post-traumatic anterior instability.

Articles that included multi-directional and posterior
instability were excluded. Articles that presented results of
treatments using arthroscopic techniques other than suture
anchors (i.e., transglenoid sutures, staples, tacks) were also
excluded. Studies that reported combined arthroscopic
treatments (i.e., suture anchors and transglenoid sutures)
and non-anatomic open reconstruction (i.e., Bristow-
Latarjet, Eden-Hybinette, Putti-Platt) were excluded as
well.

One author extracted the data. All study results were
tabulated including year of study, level of evidence, number
of patients and surgical technique. Demographic data
including the number of patients, mean age, mean follow-up
and dominant extremity (where available) were included.
We also collected the rate of recurrences, reoperation, and
information about pre-operative and post-operative ROM.
Finally, functional outcome according to the scores reported
in original articles (UCLA shoulder scale, Rowe score for
instability, Constant score, ASES score) were tabulated. We
accepted level I, II, III studies.

Statistical analysis

Statistical analysis was performed using the chi-square test,
useful for the analysis of 2 x 2 tables, with 95% confi-
dence interval (CI). The significance level was set at
P < 0.05. The variables evaluated and compared were the
rate of recurrences, reoperation, range of motion and
functional outcome. Results were first tabulated within
each group and then combined.

Results

Starting from the analysis of 2,337 abstracts obtained using
our keywords, we identified 62 full articles that presented
the results of the comparison between arthroscopic and
open procedures using suture anchors. Seven studies
directly compared open and arthroscopic repair, evaluating
528 patients, 249 shoulders treated arthroscopically with
suture anchors and 279 treated with open Bankart repair. At
the final review, the study by Guanche et al. [13] was
excluded because they utilized combination of different
arthroscopic techniques. Therefore, the articles included in
the meta-analysis were six (Table 1), and the total number
of patients was 501, 234 treated arthroscopically and 267
using an open procedure (Tables 2, 3). The mean age was
28.1 in the arthroscopic group, 26.4 in the open group;
average follow-up was 30.2 months in the arthroscopic
group, 29.9 months in the open group.

The recurrence rate in the arthroscopic group was 6%
compared to 6.7% in the open group; rate of reoperation
was 4.7% in the arthroscopic group versus 6.6% in open
(Table 4). This difference was not statistically significant
(P < 0.05). When including studies later than 2002, we
found statistically significant differences between the two
groups with 2.9% of recurrences in the arthroscopic group
versus 9.2% in the open surgery group (Table 5). We report
a 2.2% rate of reoperation in the arthroscopic group vs.
9.2% in the open surgery group.

As regard to functional outcome, the scores used in
original articles were not homogeneous (i.e., UCLA scale,
Rowe score, Constant score, ASES score), thus statistical
analysis in order to evaluate a significance difference was
not possible (Table 6).

Discussion

The present study has shown that the arthroscopic repair
using suture anchors leads to redislocation and reoperation
rates comparable to open Bankart repair. In addition, recent
arthroscopic techniques appear to have a lower recurrence
and reoperation than open suture anchor techniques.
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Table 1 Studies included in meta-analysis

Study Year  Country  Study type Level of evidence  Surgical technique = Number of patients
Kim et al. [16] 2002  Korea Case Control Level IIT Open 30
Suture anchors 59
Fabbriciani et al. [9] 2004  Italy Prospective randomized study  Level I Open 30
Suture anchors 30
Field et al. [10] 1999  USA Retrospective cohort Level 111 Open 50
Suture anchors 50
Weber et al. [24] 1991 USA Retrospective cohort Level III Open 106
Suture anchors 43
Wang et al. [23] 2005 USA Retrospective cohort Level III Open 22
Suture anchors 20
Bottoni et al. [3] 2006 USA Randomized controlled study Level I Open 29
Suture anchors 32

Table 2 Patient demographics

Study Total number Mean Average Dominant
of patients age follow-up extremities
Kim et al. [16] 89 Arthro: 27 (16-51) 30 months (26-60) NA
Open: 28 (18-47) 30 months (26-60)
Fabbriciani et al. [9] 60 Arthro: 24.5 (19-33) 24 months 22
Open: 26.8 (21-30) 24 months 17
Field et al. [10] 100 Arthro: NA 33 months NA
Open: NA 30 months
Weber et al. [24] 149 Arthro: 29 35 months NA
Open: 29 35 months
Wang et al. [23] 42 Arthro: 35 (£14) 35.5 months (26-45) NA
Open: 23 (£8) 35.5 months (26-45)
Bottoni et al. [3] 61 Arthro: 25.2 (20-40) 28.5 months 14
Open: 25.1 (19-42) 30 months 13
Table 3 Patient demographics
Total number of patients Open group Arthroscopic group
501 267 234
Open group: mean age Arthroscopic group: Open group: Arthroscopic group:

mean age

average follow-up (months)

average follow-up (months)

26.4 (15-47) 28.1 (16-51) 29.9

30.2

Open Bankart repair, as described by Rowe [21], is still
considered by many the gold standard for the surgical
treatment of traumatic anterior shoulder instability. The
classic open procedure includes the dissection of the sub-
scapularis tendon and capsule to expose the anterior infe-
rior margin of the labrum for a secure reattachment to the
glenoid rim using various techniques, including suture
anchors.

@ Springer

Arthroscopic techniques have been developed in an
attempt to obtain similar results to open technique without
the criticisms associated with open Bankart repairs. This
includes reduced pain, shorter hospital stay, earlier reha-
bilitation and return to sport. Initial results of arthroscopic
instability surgery were disappointing, with a rate of
recurrent instability for transglenoid sutures ranging
between 0 and 49% [2, 5, 11, 19]; bio-absorbable tacks
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Table 4 Combining data: recurrences/reoperation

Recurrences (%) Reoperation (%)

Open 6.7 6.6
Suture anchors 6 4.7

Table 5 Combining data: recurrences/reoperation (studies starting
from 2002, 252 patients, 111 open and 141 arthroscopic)

Recurrences (%) Reoperation (%)

Open 9.2 9.2
Suture anchors 2.9 2.2

seemed to lead to better results with rate of recurrent
instability ranging between 9 and 21% [8, 11, 20, 22].
However, the redislocation rates were still higher than rates
seen in open Bankart repair using suture anchors published
by Dickinson [7] and Rowe [21], with recurrence rates of
3.5-4%. Common reasons for failure with arthroscopic
treatment are related to a significant learning curve, wrong
indications, failure to address capsular laxity and lack of
recognition of significant bony lesions (“inverted pear
glenoid” or engaging Hill-Sachs) [4, 15].

The introduction of suture anchors in arthroscopic sur-
gery led to improved results that were comparable to open
surgery [3, 9, 16]. Although recurrent anterior shoulder
instability is one of the most common shoulder problems
treated by orthopedic surgeons, there have been few rig-
orous trials and meta-analyses comparing these new
arthroscopic methods to traditional open techniques. To
date, only three meta-analyses have been conducted and
none compared the same surgical method of fixation. The

Table 6 Functional outcome

first, published by Hobby et al. [14], demonstrated similar
rates of failure between open and arthroscopic group; it
also showed that arthroscopic suture anchor repair presents
lower rates of failure compared to other arthroscopic
techniques. Mothadi et al. [18] demonstrated better out-
comes with the open technique with respect to recurrence
and return to activity. Lenters et al. [17] demonstrated that
arthroscopic treatment wasn’t as effective as open repair in
terms of redislocation rate but led to a better functional
result according to Rowe score. On the other hand, Kim
et al. [16] in a case—control study demonstrated a similar
rate of recurrent instability between open and suture
anchors (two recurrences in each group), but better func-
tional results in the arthroscopic group. The authors
included only traumatic recurrent anterior dislocation,
excluding patients with full thickness rotator cuff tears,
greater tuberosity fractures, capsular tear at the humeral
insertion and previous shoulder surgery. They also noticed
that patients with fewer anchors develop a greater inci-
dence of residual instability, therefore recommending the
use of a minimum of three anchors.

Similarly, Fabbriciani [9] and Bottoni [3], in prospective
randomized studies (level 1 evidence), showed that the
arthroscopic procedure was as effective as open surgery.
Both authors included only recurrent post-traumatic ante-
rior instability. Fabbriciani excluded patients with rotator
cuff tears, SLAP lesions, ALPSA lesions, rotator interval
tear or lesion of the middle glenohumeral ligament, glenoid
bone defects, multidirectional instability; he reported no
failures and similar outcomes between the two procedures
according to Constant and Rowe scores. Bottoni excluded
patients with any prior surgery on the shoulder or multi-
directional instability; he reported two failures in the open
group (6.9%) versus one failure in the arthroscopic (3.1%).

Study Procedure Rowe score UCLA score Constant score ASES
score
Pre-op Follow-up Pre-op Follow-up  Absolute Diff. Follow-
up
Kim et al. [16] Suture anchors 38.8 (20-50) 92.7 (40-100)  24.7 (16-28) 33.1 (18-35)
Open 39.7 (20-50) 90.4 (30-100)  23.4 (14-28) 30.6 (20-35)
Fabbriciani et al. [9] Suture anchors NA 91 (SD 15.06) 89.5 (SD 4.25) 23 (SD 5.89)
Open NA 86.5 (SD 12.92) 86.7 (SD 6.07) 20.2 (SD 8.22)
Field et al. [10] Suture anchors NA NA NA NA
Open
Weber et al. [24] Suture anchors NA NA NA NA
Open
Wang et al. [23] Suture anchors 90 (£13)
Open 86 (£19)
Bottoni et al. [3] Suture anchors 91.6 (£10.6) 32.1 (£2.7)
Open 86.0 (£14.1) 30.6 (£4.2)
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The author also reported that the surgical time for open
procedure was longer compared to arthroscopic surgery.

Two of three retrospective studies presented weakness
related to heterogeneous study groups [10, 24]. The study
by Field et al. [10] compared two groups of patients similar
with regard to population (50 open vs. 50 arthroscopic),
age and number of dislocations but different with regard to
the surgeon who performed the procedure (open and the
arthroscopic procedure were performed by two different
authors). The authors reported 8% recurrences in arthro-
scopic group versus 0% in open group. Similarly, Weber
et al. [24] presented 16.3% recurrence in arthroscopic
group versus 3.7% in open group, but we find that the study
presents limits related to the difference in the population
(106 open vs. 43 arthroscopic) and to the date of the study
(1991). Dissimilarly, a recent retrospective study by Wang
et al. [23] reported no statistically significant difference in
the functional outcome and more recurrences in open group
(23.5%) versus arthroscopic (5.5%). For the most part,
recurrences were usually secondary to sport injuries or
traumatic events that force the arm in external rotation [3,
16, 23].

The strength of our meta-analysis is in strict criteria that
led to the inclusion of studies that directly compare open
and arthroscopic Bankart repair using suture anchors and
excluded multidirectional instability and repair with
arthroscopic techniques other than suture anchors. Only six
studies met the inclusion criteria, for a total number of 501
subjects. Evaluating and combining the results of 224
arthroscopic procedures and 267 open procedures, we
obtained that arthroscopic repair using suture anchors
results in lower redislocation and reoperation rate com-
pared to open Bankart repair, but the result wasn’t statis-
tically significant. However, excluding studies antecedent
to 2002, we found that the result was statistically signifi-
cant. The limits described above for the study by Field
et al. (1999) and the study by Weber et al. (1991) could
explain this result.

Moreover, an accurate review of literature shows that
articles published after 2002 report better results using
suture anchors than previous studies. This could be related
to the learning curve, particularly important in shoulder
arthroscopy, to the improvements in instrumentation, but
mainly to a better understanding of the disorder and better
indications. In fact, in the last 10 years, shoulder arthros-
copy has left the role of experimental technique, adopted in
few selected centers, to become a widely adopted
technique.

Our study could present the potential limitations of a
meta-analysis, related to the strength and heterogeneity of
clinical trials included. This may happen especially when
non-homogeneous populations are considered, and vari-
ability in the outcome assessment is present. Level of

@ Springer

activity, participation in contact sports, severity of insta-
bility (instability vs. dislocation) are also factors that
influence the success of surgical stabilization, but these
variables were not adequately reported in each study. We
should also consider that surgeons apply each technique
somewhat differently and sometimes aren’t equally com-
petent with the open and the arthroscopic technique. In data
extraction and analysis, many studies reported different
outcome measures with some not providing information on
outcome scores (Field et al., Weber et al.).

It wasn’t possible to combine the results of the open
versus arthroscopic procedures regarding range of motion
and function because of the variety of parameters and
scores reported in the original articles (Rowe, UCLA,
ASES, Constant) but overall, we found that the arthro-
scopic treatment led to better functional results.

Regarding the loss in external rotation, Kim et al.
reported no significant difference at 90° of abduction, but
the difference was found to be significant in the study
published by Bottoni, who reported a minor loss in external
rotation in the arthroscopic group (—2° with arthroscopy,
—6.6° with open).

In the study groups, there was a prevalence of male
gender, but there were no studies that separately analyzed
the results. However, gender doesn’t seem to be a factor
influencing the result.

No comments can be done about the correlation between
dominant extremity and functional result.

Conclusion

From our meta-analysis, the arthroscopic repair using
suture anchors results in similar redislocation and reoper-
ation rate compared to open Bankart repair with recent
studies (post 2002) showing improved redislocation and
reoperation rates. However, multicenter clinical trials with
long-term follow-up should be conduct to correctly com-
pare the results of an established procedure with a newer
promising technique.
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