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Background: The optimal treatment for Bankart lesion remains controversial. Therefore, we performed this meta-analysis
to compare the clinical outcomes of patients managed with open Bankart repair versus arthroscopic Bankart
repair.

Material/Methods: After systematic review of online databases, a total of 11 trials with 1022 subjects were included. The meth-
odological quality of randomized controlled trials (RCTs) was assessed using the PEDro critical appraisal tool,
and non-RCTs were evaluated by Newcastle-Ottawa (NO) quality assessment tool. Outcomes of shoulder sta-
bility, range of motion (ROM), functional scales, and surgical times were analyzed.

Results: Data synthesis showed significant differences between the two strategies, with regards to stability of the shoul-
der (P=0.008, RR=0.94, 95% Cl: 0.89 to 0.98), and ROM (P<0.001, SMD=-0.47, 95% Cl: -0.72 to —-0.22).

Conclusions: Open Bankart repair produced a more stable shoulder but had a relatively poor shoulder motion, compared
with arthroscopic Bankart repair, for the treatment of Bankart lesion.
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Background

Bankart lesion, initially reported in 1938 on a series of 27 pa-
tients with anterior shoulder instability by Bankart, is cause by
the detachment of the anterior inferior labrum from the gle-
noid rim and in general affects people who are younger than 35
years of age. Traditional open Bankart repair (OBR) was previ-
ously considered as the accepted standard treatment for shoul-
der stabilization by many surgeons [1,2]. OBR has been shown
to improve glenohumeral joint stability, with recurrence rates
below 10% [3-5] and low failure rates varying between 0 and
11% [6-9]. However, restriction of external rotation and sec-
ondary osteoarthritis are the weakness of the open surgery.

Arthroscopic Bankart repair (ABR), first described in 1993 [10],
was gradually advocated by some surgeons over the past two
decades due to rapid development in arthroscopic instruments
and implants and increased experience of surgeons [11-13].
Compared with open procedure, arthroscopic treatment has
some advantages, such as smaller skin incisions, shorter surgi-
cal times, less postoperative pain and decreased rates of com-
plications [14-16]. Nevertheless, some investigations report-
ed that the patients with ABR had a higher recurrence rate
compared with standard open procedure [17-19]. Moreover,
arthroscopic technique requires experienced surgeons with a
relatively long learning curve and expensive instruments. Up
to now, newer techniques for ABR, such as suture anchor fix-
ation, have been introduced with similar failure rates com-
pared to traditional open procedure. However, theses available
data were obtained just at short- and mid-term follow-up, in-
stead of long-term. Therefore, there is a lack of powerful evi-
dence to determine the preferred method between OBR and
ABR for Bankart lesion.

Although several previous studies have summarized the pub-
lished studies about OBR versus ABR, most of them are sys-
tematic reviews. Some authors concluded open repair has a
decreased rate of recurrence; however, the others considered
there are no significant differences in failure rates between OBR
and ABR. Moreover, several new high-quality studies [20-24]
have been recently published. Therefore, we performed this
meta-analysis to determine which procedure has better clini-
cal outcomes in the treatment of Bankart lesion.

Material and Methods

Search strategy

The search was performed in the online databases PubMed
(1966 to January 2015) and EMBASE (1966 to January 2015).
Only studies published in English were included. The refer-
ence lists were also checked for possible eligible article. The
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keywords used for retrieval were: anterior shoulder instabili-
ty, Bankart lesion, dislocation, and subluxation.

Inclusion and exclusion criteria

Inclusion criteria were set as follows: 1) English literature, 2)
comparison of open versus arthroscopic shoulder stabilization
for Bankart lesion, 3) all included patients aged 18 years or
older, 4) a minimum of 2-year follow-up, and 5) available data
for recurrence, and shoulder functional scores. Exclusion cri-
teria were: 1) non-English language literature; 2) studies with
less than 2-year follow-up; 3) original data being insufficient
for a meta-analysis; 4) vitro studies or non-comparable stud-
ies; 5) included patients with younger than 18 years; and 6)
sample size being less than 50. To avoid repetition, if multi-
ple articles included the same patient population, then the re-
sults were pooled.

Data extraction and evaluation of methodological quality

Data were extracted and evaluated independently by two re-
searchers and then verified by the third senior researcher. The
extracted information included: 1) the characteristics of the
included studies, including the authors, the type of study de-
sign, and publication date; 2) the demographics of included
subjects, including sample size, age, gender, duration of fol-
low-up, from injury to surgery time, and the surgical details;
and 3) details of outcomes. Disagreement between the authors
was resolved by discussion. In cases of missing necessary data,
corresponding authors the eligible trials were contacted to ob-
tain this data. The methodological quality of each randomized
controlled trial (RCT) was assessed using the Physiotherapy
Evidence Database (PEDro) scale [25]. The Newcastle-Ottawa
(NO) quality assessment tool [26] was used to assess the qual-
ity of each non-randomized study. The NO scales based on
standard quality ratings were as follows: 1) selection of study
groups; 2) comparability of study groups; and 3) ascertain-
ment of the outcome of interest (cohort study).

Outcome measurement

The stability and range of motion (ROM) of shoulder were post-
operatively applied as the primary outcome in patients with
open versus arthroscopic repair for Bankart lesion. Shoulder
was considered stable if recurrent dislocations and sublux-
ations were not observed, or apprehension test was negative.
The ROM mainly included loss of external rotation with the arm
in 90° of abduction. Secondary outcomes under investigation
included functional outcomes evaluated using the Rowe grad-
ing system [27], Constant score [28], American Shoulder and
Elbow Surgeons (ASES) Scale [29], University of California Los
Angeles (UCLA) shoulder rating scale [30], and surgical time.
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Records identified through
database searching (n=1891)

Excluded (n=672)
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The titles and abstracts screened
(n=1219)

— duplicates;
—not English articles

Full-text articles assessed for
eligibility (n=34)

! Records excluded (n=1185) ‘

Full-text articles exclued (n=23)
-9 non-comparable studies;
— 7 invitro studies;

Y

Studies included in meta-analysis

— 2 less than 2 year follow-up;
— Tincluded patients younger than
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was determined to be significant at /2>50%. Funnel plot was
used to evaluate publication bias. A fixed-effects model was
initially employed when the heterogeneity was not signifi-
cant, and a random-effects model was used if the significant
heterogeneity was observed. Data not available for the meta-
analysis were analyzed descriptively.

Results

(n=11)

18 years;
— 4less than sample size of 50

Figure 1. Flow diagram of study selection.

Statistical analysis

All statistical analyses were conducted using Review Manager
5.3. Dichotomous data were analyzed by risk ratios (RR), and
continuous outcomes were determined by weighted mean dif-
ference (WMD), both with 95% confidence intervals (Cls). Chi-

squared test was performed to evaluate heterogeneity, which

Table 1. Characteristics of studies included in this meta-analysis.

Country

Design

The flow diagram of the study search process is displayed in
Figure 1. After full-text reviews, a total of 11 independent stud-
ies [13,20,22,31-38] were included in this meta-analysis, with
a cumulative sample size of 1022 at final follow-up (Table1).
Four of all included studies [20,31-33] were RCTs and the
rest [13,22,34-38] were cohort study. The pooled characteris-
tics of the included studies are shown in Table 1. The meth-
odological quality of RCTs is provided in Table 2. Table 3 rep-
resents the quality of the four cohort studies, as determined
using the NO scale. As shown in Figure 2, publication bias was
evaluated using funnel plot, which was acceptably symmetrical.

Gender (M/F) Follow-up (m)

Sperber

31] 2001 Sweden  Level IRCT 25  27.5
[F;f]br'c'a”' 2004  Italy  Llevel IRCT 245 26.8
E‘;t]t""' 2006 USA  Level IRCT 253 252
gg]htad' 2014 Canada  Level IRCT 27.2 27.8
Cole -
[13] 2000 USA Prospective 28 27
Karlsson .
[34] 2001 Sweden Prospective 26 27
Kim South .
[35] 2002 Korea Retrospective 19.5 20.3
Tjoumakaris .
36] 2005 USA Retrospective 30.8 28
Litzner .
[37] 2009 Germany Retrospective 25 27
;\;\Z;urogullan 2010  Turkey Retrospective 24.9 25.8
[Z;;agmm 2012 Italy ~ Retrospective 35 38

21/9  19/7 21 (70%) 11 (42%) 57.6 42 24

e aga 2w T 283 22
on e 7 e w0 51 91 285
sons sos 310w asen sa 7
e sl sGew 3 4 2 s
sns w0 WA WA 1 @ s %
s 2en WA WA sss es 3
e G0 26W 2 o2 Ao s
ss s s 2w
am oM 2360 27609 456 528 261 266
WA NA 0061 9680 WA VA Tets 1884

As — arthroscopic; M — male; F — female; IDB — involved dominant shoulder; TFTTR — time from trauma to repair; N/A — not applicable.
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Table 2. RCTs quality ratings (determined using the PEDro critical appraisal score).

Sperber [31] Fabbriciani [32] Bottoni [33] Mohtadi [20]
Eligibility criteria Yes Yes Yes Cole
Random allocation Yes Yes Yes Yes
 Concealed allocation Yes Yes Yes Yes
 Baseline comparabilty Yes Yes Yes Yes
Blind subject N Yes Yes No
Blind clinician | N N N Yes
Blindassessor | N N Yes No
 Adequate folow-up Yes Yes Yes Yes
Intention-to treat analysis | N N N Yes
Between-group analysis Yes Yes Yes Yes
Point estimates and variability Yes Yes Yes Yes
Totalscore 7 s °o o

Table 3. Cohort study quality rating (determined using the Newcastle-Ottawa scale).

Study Year Selection Comparability Outcomes
Cole [13] 2000 i = >
CKarlsson[34] wed o =m = =5
Ckim[s] 2002 e ER ms
Tjoumakaris[36] 2005 = - =
litzner(371 2000 SO e
~ Mahirogullari [38] 2000 =5 e =
 Zaffagnini[22] 2012 = = =5

Assessment strategies: selection (max. 4 stars), comparability (max. 2 stars), and outcome (max. 3 stars).

Primary outcomes
000~ SE(log[RR) .
. All 11 studies assessed stability of the shoulder postoperative-
0051 O‘xQ\ ly (Figure 3A), including 512 patients in arthroscopic group and
A o 510 patients in open group. After meta-analysis using a fixed-
z §°° °© effects model (?=34%), a statistically significant difference
0104 ’ was observed between the two treatment groups in respect
° to shoulder stability (P=0.008, RR=0.94, 95% Cl: 0.89 to 0.98).
015 o Data on ROM were provided in four studies (Figure 3B). As one
: of the study’s primary outcome, the result of analysis revealed
: a better ROM in patients managed with arthroscopic repair,
0.20 , , 5 , ; ; RR compared to those who received OBR (P<0.001, SMD=-0.47,
085 09 ! 1 12 95% Cl: —0.72 to —0.22), without significant heterogeneity.
Figure 2. Funnel plot to evaluate publication bias. Secondary outcomes

After meta-analysis on postoperatively functional outcomes,
no significant differences were shown between the two treat-
ment strategies, in terms of Rowe (P=0.16), ASES (P=0.24),
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A Arthroscopic Open Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H,fixed, 95%Cl Year M-H, fixed, 95% CI
Cole 2000 28 37 18 22 5.4% 0.92[0.71,1.21] 2000 <
Karrlsson 2001 51 60 43 48 11.4% 0.95[0.82,1.10] 2001
Sperber 2001 23 30 23 26 5.9% 0.87[0.68,1.10] 2001 +
Kim 2002 52 58 27 30 8.5% 1.00[0.86, 1.15] 2002
Fabbriciani 2004 30 30 30 30 7.3% 1.00[0.94,1.07] 2004 —_—
Tjoumakaris 2005 58 59 23 24 7.8% 1.03[0.94,1.12] 2005 s e —
Bottoni 2006 31 32 27 29 6.8% 1.04[0.93,1.17] 2006 —_—T
Liitzner 2009 31 40 144 159 13.8% 0.86[0.72,1.02] 2009 + -
Mahirogullari 2010 32 34 29 30 7.4% 0.97[0.87,1.08] 2010 —_—T
Zaffagnini 2012 43 49 30 33 8.6% 0.97[0.83,1.12] 2012 -
Mohtadi 2014 63 83 70 79 17.1% 0.86[0.74,0.99] 2014 ——=——
Total (95% Cl) 512 510 100.0% 0.94[0.89, 0.98] P
Total events 442 464
Heterogeneity: Chi>=15.17, df=10 (P=0.13); ’=34% —rt t t
Test for overall effect: Z=2.64 (P=0.008) 085 09 1 1.1 1.2

B Arthroscopic ) Open
Arthroscopic Open Risk ratio Std. mean difference

Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95% CI Year 1V, fixed, 95% CI

Cole 2000 6 77 37 8 96 22 21.9% -0.23[-0.76,0.30] 2000 R

Kim 2002 36 41 58 57 74 30 31.0% —0.38[-0.83,0.06] 2002 -

Bottoni 2006 2 32 32 66 75 29 224% -0.80[-1.33,-0.28] 2006 |

Mahirogullari 2010 35 65 34 72 86 30 247% —0.48[-0.98,0.01] 2010

Total (95% 1) 161 111 100.0% —0.47 [~0.72,-0.22] , ‘: .
Heterogeneity: Chi>=15.17, df=10 (P=0.13); ’=34% -1 =05 0 05 1
Test for overall effect: Z=2.64 (P=0.008) Arthroscopic ~ Open

Figure 3. Meta-analysis on primary outcomes; (A) Forest plot to assess stability of shoulder between two treatment strategies; (B)
Forest plot to assess loss of external rotation with the arm in 90° of abduction between the two treatment strategies.

Constant (P=0.32), and ULCA score (P=0.18) (Figure 4A-4D).
Intraoperative surgical times were only obtained in two trials,
which included 115 patients in ABR group and 108 patients
in OBR group. There was no significant difference between
the two groups (P=0.08, SMD=-2.01, 95% Cl: -4.29 to 0.27),
with a highly significant heterogeneity (12=97%) (Figure 4E).
However, there was a trend towards decreased surgical times
in the arthroscopic group, compared to those who received
open treatment procedure.

Discussion

In this meta-analysis, a total of 11 studies were included and
analyzed. The results showed patients who received arthroscop-
ic procedure had an increased risk of postoperative instability
and obtained a better ROM, compared with those with open
repair procedure.

For the treatment of Bankart lesion, Rowe et al. [1] first in-
troduced OBR, which was previously regarded as the criteri-
on standard. Recently, arthroscopic techniques have been de-
veloped in order to obtain similar outcomes to open strategy
without the defects associated with OBR. Arthroscopic tech-
niques can achieve decreased pain, shorter hospital stay, im-
proved cosmesis, and earlier return to activity [39]. However,

the optimal strategy for the treatment of Bankart lesion re-
mains controversial, based on the comparison of postopera-
tive outcomes, especially on instability recurrence.

Hobby et al. [40] indicated similar instability recurrence be-
tween open and arthroscopic group. They also showed that
patients who underwent ABR with suture anchor repair had
lower instability recurrence compared to those with other ar-
throscopic techniques. A case-control study published by Kim
et al. [35] showed no significant difference in instability re-
currence between the two treatment strategies; however, ar-
throscopic treatment achieved a better functional result with
Rowe score. Nevertheless, Mothadi et al. [41] reported the
open technique obtained better outcomes in terms of recur-
rence and time to return to activity. After meta-analysis in the
present study, the results demonstrated that patients with
OBR might have more stable shoulders postoperatively but
less ROM, compared with those who underwent ABR. However,
the finding should be interpreted with great caution because
7 of the included studies were non-RCTs and had a relatively
lower quality in contrast to RCTs. Therefore, further trials with
better design are needed.

In this meta-analysis we also observed that the patients who
underwent arthroscopic technique had better external rota-
tion compared with those with OBR. This finding was similar to
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A
Arthroscopic Open Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, fixed, 95%Cl  Year 1V, fixed, 95% CI
Karrlsson 2001 813 1887 60 828 14.04 48  239% -0.09[-0.47,0.29] 2001 =
Kim 2002 927 17.7 58 904 168 30 17.7%  0.13[-0.31,0.57] 2002 -
Fabbriciani 2004 91 15.06 30 86.5 1292 30 133%  0.32[-0.19,0.83] 2004 »
Bottoni 2006 916 106 32 8 141 29 133%  0.45[-0.06,0.96] 2006 >
Mahirogullari 2010 916 133 34 902 114 30 143%  0.11[-0.38,0.60] 2010 -
Zaffagnini 2012 85 226 49 832 244 33 17.7%  0.08[-0.37,0.52] 2012
Total (95% Cl) 263 200 100.0%  0.13[-0.05,0.32] ~l—
Heterogeneity: Chi’=3.33, df=5 (P=0.65); ’=0% } } ' }
Test for overall effect: Z=1.40 (P=0.16) -0.5 -025 0 0.25 0.5
Arthroscopic Open
B Arthroscopic Open Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, fixed, 95%Cl  Year 1V, fixed, 95% CI
Tjoumakaris 2005 90 15.49 59 90.03 10.87 24  29.8% —0.00[-0.48,0.47] 2005
Mohtadi 2014 882 159 83 914 127 79 702% -0.22[-0.53,0.09] 2014 i B
Total (95% Cl) 142 103 100.0% -0.16[-0.41,0.10] ) .‘ — ) .
Heterogeneity:Chi2:0.57,df:1 (P=0.45); >=0% 05 025 0 025 05
Test for overall effect: Z=1.18 (P=0.24) Arthroscopic Open
C Arthroscopic Open Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95%Cl  Year 1V, fixed, 95% Cl
Karrlsson 2001 845 1324 60 838 1278 48  43.8%  0.05[-0.33,0.43] 2001 =
Fabbriciani 2004 89.5 425 30 867 607 30 23.8% 0.53[0.01,1.04] 2004 " ’
Zaffagnini 2012 863 167 49 874 141 33  324% -0.07[-0.51,037] 2012 -
Total (95% C1) 139 11 100.0%  0.13[-0.13,0.38] | -_—
Heterogeneity: Chi*=3.22, df=2 (P=0.20); *=38% 05 —025 0 035 05
Test for overall effect: Z=0.98 (P=0.32) Arﬂiroscopi'c : Open ’
Arthroscopic Open Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%Cl Year 1V, random, 95% Cl
Kim 2002 331 36 58 306 41 30 34.1% 0.66[0.20,1.11] 2002 =
Bottoni 2006 321 27 32 306 42 29 314%  0.42[-0.08,093] 2006 T =
Zaffagnini 2012 264 48 49 269 42 33  346% -0.11[-0.55,033] 2012 — =
Total (95% C1) 139 92 100.0% 0.32[-0.14,0.78] -
Heterogeneity: Tau’=0.11, Chi*=5.90, df=2 (P=0.05); ’=66% '1 _65 } 0=5 %
Test for overall effect: Z=1.35 (P=0.18) Arthroscopic Open
E Arthroscopic Open Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%Cl Year IV, random, 95% CI
Bottoni 2006 59 115 32 149 384 29  48.8% -3.20[-3.98,-2.43] 2006 =
Mohtadi 2014 61 15 8 77 21 79 51.2% -0.88[-1.20,—0.55] 2014 =
Total (95% Cl) 115 108 100.0% -2.01[-4.29,0.27] —~
Heterogeneity: Tau’=2.62, Chi*=29.63, df=1 (P<0.00001); ’=97% /R R S T
Test for overall effect: Z=1.73 (P=0.08) Arthroscopic Open

Figure 4. (A) Forest plot to assess Rowe events between two treatment strategies; (B) Forest plot to assess ASES between two
treatment strategies; (C) Forest plot to assess Constant score between the two treatment strategies; (D) Forest plot to assess
ULCA events between the two treatment strategies; (E) Forest plot to assess surgical time events between the two treatment

strategies.

other studies. Fabbriciani et al. [32] reported that arthroscop- used, it is difficult show convincing results. Therefore, there

ic procedure led to a significantly better ROM compared with is urgent need to develop a standard evaluation system that

the open group, but Mohtadi et al. [20] demonstrated no sig- is more effective to assess shoulder function postoperatively.

nificant differences in ROM between the arthroscopic-repair

and the open-repair groups. Several limitations of the present meta-analysis should be
mentioned. Firstly, a lack of high-level evidence on the com-

Regarding functional outcomes, we found no differences be- parison of the arthroscopic-repair and the open-repair proce-

tween the ABR and OBR groups, but the clinical relevance of ~ dures limited the strength of the meta-analysis. Only four out
this finding is questionable. All studies included used different of all included studies were RCTs. Moreover, three out of sev-
functional evaluations, including Rowe score, ASES, Constant en cohort studies included showed poor quality based on the
score, and ULCA. Given the variety of functional evaluations NO scale. Secondly, sample size of each study included was
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relatively small. Clinical heterogeneity might be inevitable due
to the various surgical indications and the difference of experi-
ence of each surgeon. Finally, the shortage of a standard eval-
uation system might have a limit the strength of the evidence.

Conclusions

In summary, more stable shoulders but relatively poor shoulder
motions were observed in the OBR group compared with the
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