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Open Bankart Repair Versus Arthroscopic
Repair With Transglenoid Sutures or
Bioabsorbable Tacks for Recurrent
Anterior Instability of the Shoulder

A Meta-analysis

Kevin B. Freedman,*¥ MD, MSGE, Adam P. Smith,* Anthony A. Romeo,’ MD,

Brian J. Cole,* MD, MBA, and Bernard R. Bach, Jr,} MBA

From the ’LDepartment of Orthopedic Surgery & Rehabilitation, Loyola University Medical
Center, Maywood, lilinois, and *Rush Medical College, Rush-Presbyterian-St. Luke’s Medical

Center, Chicago, llfinois

Background: In published comparative studies, it remains unknown if arthroscopic techniques for performing Bankart repair for
anterior shoulder instability equal the success of apen repair.,

Hypothesis: The current literature supporis a lower rate of recurrent instability after open Bankart repair compared to arthro-
scopic repair with bioabsorbable tacks or transglenoid sutures.

Study DPesign: Meta-analysis.

Methods: A Medline search identified all randomized controlled trials or cohort studies that directly compared open repair to
arthroscopic techniques of Bankart repair for iraumatic, unilateral, recurrent anterior instability. Data coflected from each study
included patient demographics, surgical technique, rehabilitation, outcome, and complications.

Results: Six studies met all inclusion criteria, There were 172 patients In the arthroscopic group {30 patients with transglenoid
sutures, 77 patients with arthroscopic tacks, and 5 patients with suture anchors) and 156 patients in the open group. The groups
were simifar in demographic characteristics. When compating the arthroscopic to the open group, there was a significantly higher
rate of recurrent dislocation {12.6% vs 3.4%; P = .01} and total recurrence {recurrent dislocation or subluxation} (20.3% vs
. 10.3%; P = .01). In addition, there was a higher proportion of patients with an excellent or good postoperative Rowe score in

the open group {88%) than in the arthroscopic group {71%) (P = .01).

Conclusions: Arthroscopic Bankart repair using transglenoid sutures or bioabsarbable tacks results in a higher rate of recur-
rence of instability compared to open techniques. Studies comparing open repair to newer arthroscople technigues using suture
anchor fixation and capsular plicaticn are hecessary.

Keywords: Bankart; instability; shoulder; arthroscopic; repair

Anterior instability of the shoulder is cornmon after trau-
matic injuries. Bankart is generally credited with the first
description of the essential lesion in anterior shoulder
ingtability: detachment of the anterior inferior labrum
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from the gleneid rim,! The results of open repair of the
Bankart lesion, as performed by Bankart, were initially
published by Dickson and Devas in 1957, with a 4% failure
rate {2/b60 patients).12 Rowe et al later published their
results with open Bankart repair, with a rate of recurrent
instability of 3.5% (5/145 patients).’’ There have been sev-
eral series documenting low recurrence rates from open
Bankart stabilization, ranging from 0% to 11%,} establish-
ing open stabilization as the gold standard for aperative
repair.

SReferences 1, 5, 15, 16, 18, 37, 39, 42, 57, 58, 60-62, 64.
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The development of arthrescopic stabilization for recur-
rent anterior instability has undergone signifieant evolu-
tion over the past 2 decades. Potential benefits of arthro-
scopic stabilization include decreased postoperative pain,
improved range of motion, and increased return to throw-
ing activities. Initial fixation was performed by staple cap-
sulorrhaphy, which resulted in recurrent instability in
16% to 33% of patients >34 Additional methods of
arthroscopic stabilization have included transglencid
suturing, with a failure rate ranging from 0% to 49%," and
bioabsorbable tack fixation, with a published failure rate
ranging from 9% to 23%.**%4%% Newer techniques for

arthroscopic stabilization have been developed, including -

suture anchor fixation with capsular plication, with failure
rates ranging from 7.5% te 11%.>"7*" However, enly
short-term data are available on suture anchor fixation. It
remaing controversial whether arthroscopic techniques
equal the success of open stabilization when recurrent
instability is considered.

Meta-analysis is a technique to statistically combine or
integrate the results of several independent clinieal {rials
to increase statistical power.!! Meta-analysis is an attrac-
tive alternative for answering clinically important ques-
tions when a large, expensive, and logistically difficult
frial would be necessary. In addition, meta-analysis is
valuable in study questions where sample sizes in individ-
ual studies are too small to detect clinicaily important
effects and label them as “statistically significant.” This
effect can be demonstrated when examining the literature
ot arthroscopic versus open shoulder stabilization. In 5
different independent clinical trials that directly com-
pared open and arthroscopic treatment for antevior shoul-
der instability, open stabilization was found te have a
lower rate of recurrent instability.’®*¥%%% Although a
potentially clinically important difference was found in
each study, because of small sample sizes, none of these
differences was declared statistically significant. Meta-
analysis allows the combination of several smaller clinical
trials to determine if statistically significant differences
axist,

The purpose of this study was to compare open versus
arthroscopic stabilization for recurrent, traumatic, anteri-
or shoulder instability by performing a meta-analysis of
the published literature.

METHODS

" Literature Search

Using Medline," we performed a search of the published
literature from January 1968 to May 2002 of all articles
using the keywords shoulder, instability, bankart, open,
arthroscopie, dislocation, and anterior. There were 892
articles found, and the abstracts were reviewed for rele-
vance to the study. In addition, review articles and manual
review of references cited in papers were used to identify

*References 10, 20-22, 26, 34, 38, 43, 45-47, 49, 52, 58, 63, 65.
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any additional articles for inclusion, Articles presented in
abstract form only were not considered.”™

Inclusion Criteria

The inclusion and exclusion criteria were established
before study collection. We included studies that divectly
compared open and arthroscopic techniques for the treat-
ment of traumatic, unidirectional, recurrent anterior
instability of the shoulder. Case series that evaluated only
1 technique of treatment, open or arthroscopic, were
excluded. Any studies that included patients with multidi-
rectional instability or initial dislocators were excluded so
that the pepulation evaluated would be homogeneous, In
addition, all studies required the documentation of a
Bankart lesion by arthroscopy. Any studies that combined
treatment with thermal shrinkage, eapsular shift alone, or
nonanatemic open reconstruction (e, Bristow, Latarjet, or
Putti-Platt reconstruction} were excluded. Studies that
outlined an obvicus bias for selection criteria for open or
arthroscopic stabilization were also excluded from the
study.

Data Extraction

All data were abstracted by 1 author (KBF) from the stud-
ies that met all inclusion criteria. Demographic informa-
tion was collecled, including the number of patients envolled
in the study, the number of patients at final follow-up, and
demographic information on the patient populations (age,
sex, mean final follow-up time). Information on the surgi-
cal technique and findings (including the docomentation of
a Bankart lesion) and fixation fechnigue was recorded. In
addition, outcome information was collected, including the
number of patients with recurrence of dislocation or sub-
luxation, number of total failures (dislocation or subluxa-
tion), Rowe score ai final follow-up, range of motion, and
complications of surgery (infection, nerve injury, hardware
breakage, or implant breakage).

Appropriateness of Pooling

Within each treatment group—arthroscopic or open stabi-
lization—the studies were reviewed to determine if they
eonld be combined. The combination of trials in each treat-
ment arm is based on the premise that the treatment
groups are clinically homogeneous in composition. The
similarity among treatment groups was determined by
patient inclusion and exclusion criteria, patient age and
gender, and follow-up interval. For each ocutcome event (ie,
recurrent dislocation), we constructed a contingency table
of study by outcome. The purpose of this table was to test
whether the preportion of patients experiencing an out-
come event varied significantly across studies (test of het-
erogeneity). For 2-level outcomes, the Fisher-Freeman-
Halton exact test was used.
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TABLE 1
Studies Included in Meta-analysis
Number
Study Study Type Choice of Procedure Surgical Technique of Patients
Sperber et al® Randomized controlled trial  Random Open 26
Bioabsorbable tack - 80
Jorgensen et al®® Randomized controlled irial  Random Open 20
Transglenoid sutures 21
Geiger et al™® Prospective cohort Patient choice Open 18
Transglenoid sutures 16
Karlsson et 21% Prospective cohort Surgeon or patient choice Open 48
. " Bioabsorbable tack 60
Steinbeck and Jerosch® Prospective cohort Quality of tissue Open 32
Transglenoid sutures 30
Guanche et al® Retrospective cohort Patient choice Open : 12
Transglenoid sutures 10
Suture anchors 5

Data Analysis

The absolute risk for each outcome event was determined
for the apen and arthroscopic stabilization group. The
point estimate of absolute risk was determined by adding

the number of events that oceurred throughout all studies )

and dividing by the number of patients at risk. In any
study, if 1 of the outcomes was not specifically defined, the
patients were not considered at risk for that particular
outcome and were therefore eliminated from the denomi-
nator. A pooled analysis was then performed. To create the
95% confidence interval (CI) for each agent, a generalized
linear model was run to adjust for clustering within study.
This approach allows for variability in outcome rates
among studies. The practical effect of this approach is gen-
erally to increase the width of the estimated CI as com-
paved with a standard approach ignoring the correlation
between observations within a study.’®

In addition, a logistic regression model was performed to
calculate the odds ratio for each outcome, adjusted for
clustering of study. Because of the number of comparisons
performed, the significance level was set at P = .05/2 or
P =.025.

RESULTS

Literature Search

There were 892 ahstracts reviewed for relevance to the
study. Of these, 59 studies evaluated the clinical resulfs of
Bankart repair for recurrent instability. There were 10
studies that directly compared open and arthroscopie
Bankart repair. Of these 10 studies, 4 were excluded for
not meeting all inclusion criferia, One study included ini-
tial dislocators.”® Two studies had biased selection criteria
for open versus arthroscopic repair: Sisto and Cook™ per-
formed open surgery only in cases of failed arthroscopic
repair, and Cole et al® performed open repair for patients

with inferior instability. The study by Kartus et al’® was
excluded because of duplicate data.
Six studies met all inclusion criteria; they are listed in

_ Table 1. There were 2 randomized controlled trials, 3 prospec-

tive cohort studies, and 1 retrospective cohort study.

Study Heterogeneity

When we looked at the cross tabulations of study hy out-
come, the only evidence of heterogeneity among studies

~was within the arthroscopic group for the Rowe score out-

come (P = .0048). However, because no correlation could be
observed to explain the heterogeneity between groups,
all studies were retained in the analysis. No other out-
comes expressed significant heterogeneity between study

groups.

Patient Characteristics

The patient demographics for the 6 studies included in the
analysis are listed in Table 2, including the number of
patients, mean age, mean follow-up, and gender, Because
of diffarences in the method of reporting, no meaningful
summary of data could be performed on certain patient
characteristics, such as the number of dislocations before
surgery and the amount of time from injury to surgery All
patients had an arthroscopically documented Bankart
lesion at the time of surgery.

For each study, the type of study, method of choice of the
surgical procedure {open versus arthroscopic), surgical
technique, and number of patients at final follow-up are
listed in Table 1. The summary of the surgical technique
used for each procedure is presented in Table 3, Guanche
et al™ performed 2 different surgical techniques in the
arthroscopic group, using transglenoid sutures in 10
patients and suture anchors in B patients, The postopera-
tive regimen for each group was similar, with a mean time
in a sling of 8.3 weeks and an average return to sports of
5.4 months for both the open and arthrescopic groups.

Dawrtoaded om ajs.sagepub.com at Gaher Health Sclences Library on December 14, 2010
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TABLE 2
Patient Demographics
Number Number Mean Mean
of of Mean Follow-up, %,
Technique Studies Patients Age,y mo Matle
Open 6 156 277 33.8 83
Arthroscopic 6 172 26.56 29.1 77

Rate of Recurrent Instabllity

The rates of recurrent dislocation were significantly dif-
ferent between the open and arthroscopic group, with a
rate of dislocation of 3% (95% CI, 2%-6%) in the open group
compared to 13% (95% CI, 9%-17%) in the arthroscopic
group (P < ,0001) {Table 4). In addition, the rate of total
recurrence (dislocation + subluxation) was significantly
higher in the arthroscopic group (20%; 95% CI, 14%-28%)
than in the open group (10%; 95% CI, 8%-13%} (P < .0001).

Posioperative Rowe Score

There was a significant difference in the postoperative
Rowe score between the 2 groups: 88% (85% CI, 84%-91%)
of patients had an excellent or good Rowe score in the open
group compared to 71% (95% CI, 52%-84%) in the arthro-
scopic group (P < .0001} (Table 4). Alse, the risk of having
a poor Rowe score was higher in the arthroscopie group
{22%; 95% CI, 12%-37%) compared to the open group (5%;
95% C1, 39%-9%) (P < .0001},

Transglenoid Sutures Versus Bioabsorbable Tacks

When analyzed separately, the rate of recurrent disloca-
tion was signifieantly higher in both the biocabsorbable
tack group (12%; 956% CI, 6%-29%) and the transglenoid
suture group (18%; 96% CI, 8%-21%) when compared to
the open group (8%; 95% CI, 2%-6%) (P = .046). In addi-
tion, the rate of total recurrence {(dislocation + subluxa-
tion) was significantly higher in both the hioabsorbable
tack group (18%; 95% ClI, 13%-23%) and the transglenoid
sufure group (23%; 95% CI, 13%-37%) when compared to
the open group {10%; 95% CI, 8%-13%) (P < .0001). There
were no significant differences between the bioabsorbable
tack or transglenoid suture group for recurrent dislocation
or total recurrence.

Range of Motion

Because of differences in reporting, there was no mean-
ingful way to combine the results for postoperative range
.of motion in the 2 groups. Fach study reported the results
by a different technique and in different arm positions.
When looking at loss of external rotation, only 1 study
found a significant difference between open and arthro-
scopie techniques, Karlsson et al® found that the mean
external rotation in abduction was 90° in the arthroscopic

TABLE 3
Surgical Technigue for Bankart Repair
. Number Number
Technique Surgical Procedure of Studies  of Patients
Open Bone tunnels 2 22
.. Suture anchors ] 134
Arthroscopic  Transglenoid sutures 4 yrd
Bioabsorbable tack 2 90
Suture anchors” 1 5

*Guanche et al*! performed 2 different surgical techniques in the
arthroscopic group, using transglenocid sutures in 10 patients and
suture anchors for § patients,

group and 80° in the open group, which was significant (P =
.001). Sperber et al® veported that the mean loss of exter-
nal rotation was 9° in the arthroscopic group and 10° in
the open group (not significant). Steinbeck and Jerosch®®
found that 12 patients {38%) in the open group had a loss
of 5° in the abducted position, whereas 8 patients (27%) in
the arthroscopic group had a loss of B {not significant).
Jorgensen et al”® reported that B of 20 patients lost 25% of
external rotation in the open group compared to 1 of 21
patients in the arthrescopic group (not significant).
Guanche et al** reported an average loss of 3° of external
rotation in the arthroscopic group versus 1.7° in the open
group with the arm at the side (P = .70) and an average
loss of 0.8° in the open group versus 7° in the arthroscopic
group in the abducted position (P = .29). Geiger et al'®
reported that the average range of motion was 85% of nor-
mal in the open group versus 91% in the arthroscepic
group with the arm at the side and 85% of normal in the
open group versus 88% of normal in the arthroscopic group
with the arm abducted. Neither of these results was sig-
nificant,

Although the results could not be combined, 5 of the 6
studies found better external rotation in the arthroscopic
group than in the open group, although these differences
were not significant,

Return to Sports or Activity

Because of differences in reporting and insufficient infor-
mation, no meaningful comparisens could be made with
regard to return o sports after instability repair. No study
found significant differences in the ability to return to
sports or activity after open or arthroscopic repairs.
Sperber et al®® and Karlsson et al®! provided no informa-
tion with regard to return to sports, Steinbeck and
Jerosch® reported the return to highly demanding over-
head sports, with 3 of 8 returning in the arthroscopic
group compared to 3 of 5 returning in the open group. They
commented that 30 of 32 in the open group and 25 of 30 in
the arthroscopic group had little or no restriction in activ-
ity Jorgensen et al® found that 11 of 21 patients had unre-
stricted activity in the arthroscopic group compaved to 12
of 20 in the open group. Guanche et al** reported that 11
of 15 in the arthroscopic group and 9 of 12 in the open

Bowrfoaded from aje.sagepub.com at Gaiter Health Sclences Library on December 14, 2010
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TABLE 4

Risk of Recurrent Instability After Open or Arthroscopic Bankart Repair

Outcome QOpen Repair Arthroscopic Repair

{95% confidence interval) (85% confidence interval) Odds Ratio® P .
Recurrent dislecation 3% (29%-6%) 13% (9%-17%) 0.24 <0001
Total recurrence (dislocation + subluxation) 10% (8%-13%) 20% (149-28%) 0.44 <.0001
Excellent/good Rowe score 88% {84%-91%) T1% (652%-84%) 2.95 <0001
Poor Rowe score 5% (3%-9%) 22% (12%-371%:) (.34 <.0001

“(Qdds ratio of open versus arthroscopic repair.
TABLE 5
Risk of Complications After Open or Arthroscopic Bankart Repair

Outcome Open Repair Arthroscopic Repair

(95% confidence interval) {95% confidence interval) Odds Ratio” P
Infection 1% (0%-3%) 1% (0%-4%) 1,09 95
Hardware failure 1% (0%-49) 1% (0%-3%) 0.97 13
Motion loss requiring surgery 3% (1%-13%) 2% (0%-T%) 1.87 .39
Nerve injury 3% (0%6-18%)

2% (19%-5%) 1.16 91

“0dds ratio of open versus arthroscopic repair.,

group returned to sports, although the level was not
defined. Geiger et al'® found that 16 of 18 in the open
group and 8 of 15 in the arthroscopic group returned to
their primary work or sport, although the level was not
defined.

Complications

There were no significant differences when comparing
open and arthroscopic stabilization with regard to infec-
tion, hardware failure, motion loss requiring surgery, or
nerve injury (Table 5).

DISCUSSION

The optimal surgical technique for the treatment of recur-
rent instability of the shoulder remains a controversial
topie, with both open repair and arthroscopic repair
demonstrating good results. Open stabilization has been
considered the gold standard for comparison because of
the low rate of recurrent instability after open repair}
Arthroscopic techniques for anterior stabilization have
gained increasing popularity, with attempts to equal the
success of open Bankart repair. This study demonstrates
that the current literatuve supports a lower risk of recur-
rent instability after open Bankart repair compared to
arthroseopic techniques using transglencid sutures or
biocabsorbable tacks. Open Bankart repair led to a lower
rate of recurrent dislocation, total recurrence (dislocation
or subluxation)}, and a higher percentage of patients with
a good or excellent Rowe score.

There are several possible reasons for failure with
arthroscopic treatment of recurrent instability. Burkhart

*References 1, 5, 15, 18, 19, 37, 39, 42, 57, 58, 60-52, 64.

and De Beer’ reviewed a series of arthroscopic Bankart
repairs to identify specific factors related to recurrence of
instability, They found that failure of arthroscopie stabi-
lization was due to a lack of recognition of significant bony
lesions, including engaging Hill-Sachs lesions and
anteroinferior glenoid bone loss (“inverted pear glenoid”).
When patients with these lesions were execluded, the
recurrent instability rate was 4%. Another reason cited for
faiture of arthroscopic techniques has been the failure fo
address capsular laxity at the time of surgery.**** Mologne
et al* reported the findings at the time of open surgery
after a failed arthroscopic Bankart repair and found the
most common reasons for failure to be a persistent
Bankart lesion and capsular laxity, In addition, there is a
significant learning curve involved in the techniques of
arthroscopic stabilization, and this can contribute fo a
higher rate of recurrent instability as well.

It is important te recognize that the surgeons in the lit-
erature reviewed for this meta-analysis performed arthro-
seopie stabilization with transglenecid sutures or bioab-
sorbable tacks, These are the only techniques used in the
eurrent literature that directly compare open to arthro-
scopic Bankart repair Many surgeons have currently
adopted the technique of suture anchor repair of the gle-
noid labrum, combined with suture plication of the cap-
sule, This newer technique was not used in the studies
included in this meta-analysis. The rate of recurrent insta-
bility after arthroscopic repair using suture anchors and
capsular plication may be lower than the results reporied
in this article. Kandziora et al*® found that the transgle-
noid suture technique led to a higher rate of recurrent
instability (35/108, 32%) compared to suture anchor fixa-
tion (9/56, 16%), which was significant (P < .05). However,
a 16% failure rate with suture anchor fixation would still
appear higher than the open technique. Although many of
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ug believe that the current technique has a failure rate
equal to open repair, it will be necessary to directly com-
pare this technique with open repair to evaluate its efficacy.

This study has several strengths. Only studies that
directly compared open and arthroscopic Bankart repair
were included. There are several reasons for using this
strict inclusion eriterion. Most important, this criterion
attempts to limit the infroduction of confounding factors
into the analysis. The combination of study groups in a
meta-analysis is based on the premise of homogeneity—
that the groups are similar in composition. Including stud-
ies that directly compared open and arthroscopic tech-
niques attempts to limit confounding factors between
groups that can be present when combining a group of case
series. Other striet inclusion eriteria were also enforced,
eliminating population characteristics that could affect
the outcome, such as the lack of a Bankart lesion, multidi-
rectional instability, or first-time dislocators. When the lit-
erature on open and arthrescopic stabilization is exam-
ined, there are many studies that combine a variety of
treatment groups in their analysis. This study attempts to
limit this possible heterogensity by including only studies
that compared patients with recurrent, traumatic, unidi-
rectional anterior instability with a decumented Bankart
lesion, Although the meta-analysis could have included
several case series that examined only 1 technigque of
repair {open or arthrescopic stabilization), this technique
of meta-analysis can intreduce into the results additional
sources of heterogeneity that cannot be controlled. In addi-
tion, using studies that directly compare the 2 techniques
in each study allows the data to be combined in the form
of an odds ratio, which preserves the relationship between
groups within each study. For these reasons, only studies
that directly compared open and arthroscopic stabilization
were included,

There were 2 studies that directly eompared open and
arthroscopic technigues for anterior instability that were
excluded from the study. Sisto and Cook™ performed open
stabilization only after a failed arthroscopic proceduve.
This methad of selection introduces bias between the 2
populations because the more difficult patients were likely
to be placed in the open group. The study showed a failure
rate of 13% for the arthroscopie group (bioabszorbable tack)
and 0% for the open group, despite a bias toward failure of
the open group. In addition, Cole et al® included patients
with a significant inferior component of instability in their
study, with all of these patients being treated with open
stabilization, This study showed a failure rate of 24% for
arthroscopie stabilization and 18% for open stabilization,
despite a bias toward failure of the open group. The exclu-
sion of these 2 studies from the analysis strengthens the
conclusions of the study.

Because the inclusion criteria were strict, there are
many study guestions that remain unanswered by this
analysis. For example, the role of arthroscopic stabilization
in the first-time dislocator was not addressed. There are
several studies that have examined arthroscopic tech-
nigues for stabilization of the first-time dislocator, with
relatively low rates of recurrent instability. Arciero et al®
found a recurrence rate of 14% (3/21) using transglenoid

Open Bankart Repair Versus Arthroscopic Repair 1525

sutures and a 12% recurrence rate using a bioabsorbable
tack for stabilization. Boszotta and Helperstorfer® found a
recurrence rate of 7.5% using transglenoid sutures for the
initial dislocator, Another issue that was not specifically
addressed was the role of arthroscopic stabilization in the
contact athlete,

There are several potential weaknesses of the study
Like all meta-analyses, the study is based on the strength
of the literature it incorporates. There are some limita-
tions to the studies that were included. Althéugh they all
directly compared open and arthroscopic techniques, they
were not all randomized controlled trials, Therefore, there
is potential for confounders between the 2 groups. In addi-
tion, the combination of studies allows for a variety of sur-
geons and a variety of surgical techniques, all of whieh ecan
affect the results. Finally, some important results, such as
range of motion and return to activity, could not be com-
pared because of differences in reporting throughout the
studies, Finally, only published studies were included in
the meta-analysis, which can introduce publication bias.
This effect can occur because, in general, studies that show
differences are more likely to be published than studies
that show no differences. This effect is unlikely in this
meta-analysis, however, because nearly all studies included
did not have enough statistical power to show meaningful
differences, although trends existed.

In conclusion, the current Hterature supports that open
stabilization leads to a lower rate of recurrent instability
than arthroscepic stabilization using transglenoid sutures
or bicabsorbable tacks. One of the major roles of meta-
analysis is to clarify or quantify weaknesses in the exist-
ing literature and encourage hetter quality studies in the
fature. Newer techniques, using suture anchor fixation
and capsular plication, need to be studied in direet com-
parison to open stabilization to demonstrate its efficacy
before widespread adoption of the technique, A clinieal
trial designed with appropriate power to detect a differ-
ence In recurrent instability of 5% between open and
arthroscopic stabilization would need to enroll 474
patients in each group. To attain this number of patients,
a multicenter clinrical trial will be necessary. An appropri-
ately designed clinical trial to address this issue will be
the best way to ensure optimal results for patients.

REFERENCES

1. Akpinar S, Demirhan M, Kilicoglu O, et al. Modification of Bankart
recenstruction with lateral capsulotomy and selective anatomic repair
using suture anchors. Bull Hosp Jt Dis. 2000;59:88-83.

2. Arciero RA, Wheeler JH, Ryan JB, McBride JT. Arthroscopic Bankart
rapair versus nonoperative treatment for acute, initfal anterior shou!-
der dislocations. Am J Sporis Med, 1994,22:589-594,

3. Bacilla P, Field LD, Savole FH, 3rd. Arthroscopic Bankart repair in a
high demand patient population. Arthroscopy. 1897;13:51-60.

4. Bankart ASB. The pathology and treatment of recurrent dislocation of
the shoulder-joint. Br J Surg. 1938;26:23-28,

5. Bhagla SM, All MS. Bankart operation for recurrent anterior disloca-
tion of the shoulder using suture anchor, Orihopedics, 2000;23:589-591.

6. Boszotta H, Helperstarfer, W, Arthroscopic transglenald suture rapair
for initial anterior shoulder dislocation, Arthroscopy. 2000;16:462-
470,

Pownloaded fom als,sagepub com al Gaker Heaith Scfences Library on December 14, 2010




1526 Freedman et al

7. Burkhart 85, Dg Beer JF. Traumatic glenohumeral hone defects and
their relationship to failure of arthroscopic Bankart repairs: signifi-
cance of the inverted-pear glencid and the humerzal engaging Hill-
Sachs leslon. Arthroscopy. 2000;16:677-694.

8. Cole BJ, L'insalata J, Irrgang JJ, et al. Comparison of arthroscopic and
open anterior shoulder stabilization: a two- to six-year follow-up
study. J Bone Joinf Surg Am. 2000;82:1108-1114.

9. Coughlin LF, Rubinovich M, Johansson ., et al. Arthroscopic staple
capsulorrhaphy for anterior shaulder instability. Am J Sports Med.
1992;2(1253-256.

10. De Mulder K, Marynissen H, Van Laere G, et al. Arthroseopic transg-
tenoid suture of Bankart lesions. Acta Orthop Belg. 1998;64:160-166.

11. Dersimonlan R, Laird N. Meta-analysis in clinical trials. Confrol Clin
Trials. 1986;7:177-188.

12. Dickson JW, Devas MB. Bankart's operation for recurrent dislacation
of the shouider. J Bone Joint Surg Br. 1957,3%:114-119.

13. Diggle PJ, Liang KY, Zeger SL. Analysis of Longifudinal Data. Now
York, NY: Oxford University Press; 1895.

14, Dora G, Gerber C. Shoulder function after arthroescopic anterior sta-
bilization of the glenohumeral joint using an absorbable tac. J
Shoulder Elbow Surg. 2000,9:294-298.

15, Ejerhed L, Kartus J, Funck E, ¢t al. Absorbable implants for open
shoulder stabilization: a clinical and serial radiographic evaluation. J
Shoulder Elbow Surg. 2000,9:93-28.

16. Ferretti A, De Garli A, Calderaro M, et al. Open capsulorrhaphy with
suture anchors for recurrent anterior dislocation of the shaulder, Am
J Sports Med. 1998;26:625-629.

17. Gartsman GM, Roddey TS, Hammerman SM. Arthroscopic treatment
of anlerior-inferior glenohumeral instability: two- to five-year follow-
up. J Bone Joint Surg Am. 2000;82:991-1003.

18. Geiger DF, Hurley JA, Tovey JA, et al. Results of arthroscopic versus
open Bankart suture repair. Clin Orihop, 1987;337:111-117.

19. Gill TJ, Micheli Ld, Gebhard F, et al. Bankart repalr for anterior Insta-
bility of the shoulder: long-term outcome. J Bone Joint Surg Am.
1997,79:850-857.

20. Geldbearg BJ, MNirschi RP, McConnell JP, et al, Arthroscopic transgle-
noid suture capsulolabral repairs: preliminary resuits. Am J Sporis
Med, 19893;21:656-663.

21, Grana WA, Buckley PD, Yates CK, Arthroscopic Bankart suture repair,
Am J Sports Med, 1993;21:348-353.

22. Green MR, Christensen KP. Arthroscopic Bankart procedure: two- to
fiva-yaar followup with clinical correlation to severity of glenaid labral
lesion. Am J Sports Med. 1985;23:276-281,

23, Gross RM, Arthroscople shoulder capsulorraphy: does it work? Am J
Sports Med. 1989;17:495-499,

24. Guanche CA, Quick DC, Sodergren KM, et al. Arthroscopic versus
open reconstruction of the shoulder in patients with isolated Bankart
tesions, AmJ Sports Med, 1996;24:144-148.

25. Hawkins RJ. Arthroscopic stapling rapair for shoulder instability: a
retrospective study of 50 cases, Arthroscopy. 1989;5:122-128,

28, Hayashida K, Yoneda M, Nakagawa S, et al. Arthroscopic Bankart
suture repalr for traumatic anterior shoulder Instability: analysis of the
causes of a recurrence. Arthroscopy. 1998;14:295-301.

27. Hoffmann F Relf G. Arthroscopic shoulder stabilization using Mitek
anchors. Knee Surg Sports Traumatol Arthrosc. 1995,3:50-54.

28. Jorgensen U, Svend-Hansen H, Bak K, et al. Recurrent post-traumatic
anterior shoulder dislocation: cpen versus arthroscaple repair Knee
Surg Sporis Traumato! Arthrose, 1989;7:118-124.

29, Kandzlara F, Jager A, Bischof F, Herresthal ., Starker M, Mittimasier T.

Arthroscopic labrum refixation for post-traumatic anterior shoulder -

Instability: suture anchor versus transglenoid fixation technique.
Arthroscopy. 2040;16:359-366.

30. Karlsson J, Kartus J, Ejerhed £, et al. Bioabsorbable tacks for arthro-
scopic treatment of recurrent anterior shoulder dislocation. Scand J
Med Sci Sports, 1998,8:411-415.

31, Karfssan J, Magnusson L, Eferhed L, et al. Comparison of apen and
arthroscopic stabilization for recurrent shoulder dislocation in
patients with a Bankart lesion. Am J Sporis Med. 2001;29:538-542.

The American Journal of Sports Medicine

32. Kartus J, Ejerhed L, Funck E, et al. Arthroscopic and open shoulder
stabilization using absorbable Implants: a clinical and radlographic
comparison of two methods. Knee Surg Sports Traumatol Arthrosc.
1998;6:181-188.

33.UAbbe KA, Detsky AS, O'Rourke K. Meta-analysis in clinical
research, Ann Intem Med, 1987;107:224-233.

34. bandsled| F Arthroscopic therapy of recurrent anterior luxation of the
shoulder by capsular repair. Athroscopy. 1992;8:296-304.

35. Lane JG, Sachs RA, Riehl B. Arthroscopic staple capsulorthaphy: a
long-term follow-up. Arthroscopy. 1993;9:190-124,

36. Laurencin CT, Stephens S, Warren RF, et al. Arthroscopic Bankart
repair Lising a degradable tack: a followup study using optimized indi-
cations. Clin Orthap, 1996;332:132-137.

37, Lavine WN, Richmond JG, Donaldson WR. Use of the suture anchor
in open Bankart recanstruction: a follow-up report. Am J Sporis Med,
1894,22:723-726.

38. Marcacel M, Zaffagnini 8, Petitfo A, et al. Arthroscopic management
of recurrent anterior dislocation of the shoulder: analysis of technical
maodifications on the Caspari precedure. Arthroscopy. 1986;12:144-
149,

39. Martinez Martin AA, Herrera Rodriguez A, Panisello Sebastian Jd,
et al. Use of the suture anchor in modified open Bankart reconstrue-
tion. Int Orthop. 1998;22:312-315.

40. Matthews LS, Vetter WL, Oweida SJ, et al. Arthroscaopic staple cap-
sulorrhaphy for recurrent anterior shoulder instability. Arhroscopy.
1988;4:106-111.

41, Medline {database cnline]. Bethesda, Md: US Natienal Library of
Medicine, National Institutes of Health, Depariment of Health &
Hurnan Services,

42, Mizuno K, Mabeshima Y, Hirchata K. Analysis of Bankart lesion In the
recurrent dislocation or subluxation of the shoulder, Clin Orthop.
1993,288:1568-185.

43, Mologne TS, Lapoint JM, Morin WD, et al. Arthroscopic anterior
{abrat reconstruction using a transglenoid suture technique: results in
aclive-duly military patients. Am J Sports Med. 1986;24:268-274.

44, Mologne TS, McBride M1, Lapoint JM. Assessment of failed arthro-
scopic anterior labral repairs: findings at open surgery. Am J Sporis
Med, 1997,25:813-817.

45. Morgan CD, Bodenstab AB. Arthroscopic Bankart suture repair: tech-
nigue and early results. Arthroscopy. 1987,:3:111-122.

46. O'Neill DB. Arthroscopic Bankart repair of anterior detachments of
the glenoid labrum. J Bone Jolnt Surg Am. 1999,81:1357-1365.

47. Pagnani MdJ, Warren RF, Altchek DW, et al. Arthroscopic shoulder sta-
bilizatlon using transglenoid sutures: a four-year minimum followup.
Am J Sports Med. 1996;24:459-467.

48. Resch H, Povacz P, Wambacher M, et al. Arthroscopic extra-articutar
Bankart repair for the trealment of recurrent anterior shoulder dislo-
cation. Arthroscopy. 1897;13:188-200,

48. Rhee KJ, Ahn S8R, Lee JK, Arthroscopic capsular suture for anterior
instability of the shoulder, Qrthopedics. 1892;15:217-224.

50. Roberts SN, Taylor DE, Brown JN, et al. Open and arthrescopic tech-
niques for the treatment of traurmatic anterior shaulder instability in
Australian rules football players. J Shoulder Elbow Surg. 1998:8:403-
409.

51, Rowe CR, Patel D, Southmayd WW. The Bankart procedure: long
term end result study. J Bone Joint Surg Am. 1978,60:1-16.

52, Savoie FH 3rd, Miller GD, Field LD, Arthroscopic reconstruction of
traumatic anterior instability of the shoulder: the Caspari technigue.
Arthroscopy. 1897,13:201-209.

53. Sisto D, Gook DL. Intraoperative declsion making in the treatment of
shoulder Instabllity. Arthroscopy. 1898;14:389-394,

54, Speer KP, Warren RF, Pagnani M, et al. An arthroscoplc technique for
anterior stabilization of the shoulder with a bicabsorbable tack. J
Bone Joint Surg Am. 1996;78:1801-1807.

55. Sperber A, Hamberg B, Karlsson J, et al. Comparison of an arthro-
seapic and an open procedure for posttraumatic instability of the
shoulder: a prospective, randomized multicenter study. J Shoulder
Elbow Surg. 2001;10:105-108. .

Dawnloaded from ajs.sagepub.oom at Galter Health Sclences Library on December 14, 2016




Vol. 32, No. 6, 2004

§6. Steinbeck ., Jerosch J. Arthroscopic transglenoid stabifization ver-
sus open anchor suturing in traumatic anterior instability of the shoul-
der. Am J Sports Med, 1998;26:373-378.

57. Takeda H, Watarai K, Ganev GG, et al. Modified Bankart procedure
for recurrent anterior dislocation and subluxation of the shoulder in
athletes. Int Orthop, 1898;22:361-385.

58. Thomas SG, Matsen FA. An approach to the repair of avulsion of the
glenohumeral ligaments in the management of traumatic anterior
glenohumeral instability. .J Bone Joint Strg Am. 1989:71:506-513,

59. Forchia ME, Caspari BB, Asselmeier MA, ef al. Arthroscopic transgle-
nold multipe suture repair: 2 fo 8 year resulis In 150 shoulders.
Arthroscopy. 1997;13:609-619,

80. Traina SM, Holtgrewe JL, King 8. Modification of the Bankart racon-
struction using a suture anchor. J Scuth Orthop Assoc, 1998:7:180-
186.

Open Bankart Repair Versus Arthroscopic Repair 1527

61. Uhorchak JM, Arciera RA, Huggard D, et al. Recurrent shoulder insta-
bility after open reconstruction in athletes involved in colfision and
contact sports, Am J Sporfs Med. 2000,28:794-799,

62. Ungershock A, Michel M, Hertel B. Factors influencing the results of
a modified Bankart procedure. J Shoulder Elbow Surg. 1995;4:365-
369.

63. Walch G, Boileau P, Levigne C, et al. Arthroscopic stabiiization for
recurrent anterior shoulder dislocation: results of 59 cases,
Arthroscopy. 19985;11:173-179.

64. Wirth MA, Blatter G, Rockwood CA Jr. The capsular imbrication pro-
cedure for recurrent anterior instability of the shoulder, J Bone Joint
Surg Am. 1986,78:246-259,

65, Youssef JA, Car CF, Walthar CE, et al, Arthroscoplc Bankant suture
repair for recurrent traumatic unidiractional anterior shoulder disfoca-
tions. Arthroscopy. 1995;11:561-563,

Downloaded frorn afs. sagapub.com at Gaiter Health Sclences Library en Dacambae 14, 2010




