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Abstract
Background. No comprehensive comparative research has been conducted to evaluate open Bankart (OB), 
arthroscopic Bankart (AB), open Latarjet (OL), and arthroscopic Latarjet (AL) simultaneously across all relevant 
clinical outcomes and parameters.

Objectives. To compare the efficacy of OB, AB, OL, and AL procedures in the treatment of shoulder dislocation.

Materials and methods. The databases PubMed, Embase, the Cochrane Library, and Web of Science 
were utilized for the literature search. The study evaluated recurrent instability, re-dislocation, apprehen-
sion, functional outcomes, and postoperative pain. The results were visually represented through network 
diagrams, forest plots, league tables, and rank probability plots to provide a comprehensive understanding 
of each outcome.

Results. Overall, 37 studies were included in the analysis. Individuals who underwent OL experienced 
a notably reduced risk of recurrent instability compared with those who underwent AB (random-effects 
model pooled relative risk (RR) = 0.34, 95% credible interval (95% CrI): 0.24–0.48) and OB (random-effects 
model pooled RR = 0.51, 95% CrI: 0.31–0.85). The risk of re-dislocation was also significantly lower for 
patients treated with OL compared with AB (pooled RR = 0.15, 95% CrI: 0.04–0.45). While not statistically 
significant, the OL procedure tended to have the lowest risk of apprehension and the highest Subjective 
Shoulder Value (SSV) score. Regarding postoperative pain, patients who underwent OB had the highest 
likelihood of attaining the lowest scores on the visual analogue scale (VAS). In addition, OL was associated 
with the highest probability of complications.

Conclusions. The open Latarjet procedure appears to offer superior shoulder stability; however, while 
functional outcomes for patients undergoing OL are likely to be non-inferior, the procedure is not significantly 
associated with reduced postoperative pain as measured with the VAS score. Additionally, the OL procedure 
is associated with an increased likelihood of complications. Consequently, it is essential to implement preven-
tive measures to manage postoperative pain and address potential complications following OL procedure.
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Introduction

The shoulder joint is  the most frequently dislocated 
joint in the human body, with an  incidence of approx. 
23.96 per 100,000 individuals annually.1 Its high mobility 
and relatively shallow glenoid cavity make it particularly 
susceptible to instability, especially following traumatic 
events.1 Injuries to the static (e.g., labrum, ligaments) and 
dynamic (e.g., muscles) stabilizers of  the shoulder can 
lead to instability, with anterior shoulder instability being 
the most common form, typically resulting from traumatic 
events.2,3 Conservative management is frequently selected 
for patients who are not candidates for surgery, despite 
the higher risk of recurrence.4 Surgical stabilization rep-
resents an effective treatment option when conservative 
management fails, providing durable fixation and a more 
definitive resolution of instability.5

Traditional open Bankart (OB) repair was historically 
regarded as the standard surgical treatment for shoulder 
stabilization.6,7 This technique has been shown to improve 
joint stability and is associated with low recurrence rates.8–11 
However, despite its effectiveness, the open approach has 
certain disadvantages, including restricted external rota-
tion and an increased risk of secondary osteoarthritis.12

Arthroscopic Bankart (AB) repair, first described 
in 1993, has gained increasing acceptance over the past 
decades owing to advances in arthroscopic techniques 
and improved surgical expertise.13–15 Compared with open 
procedures, arthroscopic repair offers several advantages, 
including smaller incisions, shorter operative time, re-
duced postoperative pain, and potentially fewer compli-
cations.16–18 However, some studies have reported higher 
recurrence rates of shoulder instability following AB repair 
compared with open repair.19,20

The open Latarjet (OL) procedure is widely used for 
the  management of  anterior shoulder instability and 
is recognized for its effectiveness and reliability; however, 
it is associated with potential complications such as non-
union and infection.21,22 Arthroscopic Latarjet (AL) has 
subsequently been introduced as a minimally invasive al-
ternative. Emerging evidence indicates that AL achieves 
clinical outcomes comparable to OL, while potentially 

offering smaller incisions, fewer complications, faster graft 
healing, earlier rehabilitation, and the ability to address 
concomitant intra-articular pathologies.23,24

Numerous studies have directly compared pairs of the 4 sur-
gical techniques – OB, AB, OL, and AL – for the manage-
ment of shoulder instability.25–27 Furthermore, several meta-
analyses have evaluated the comparative effectiveness of OL 
compared with AL in recurrent anterior shoulder instability, 
as well as OB vs AB in the management of Bankart lesions.28,29

Currently, multiple surgical interventions are available 
for managing shoulder dislocations; however, no single 
treatment has been proven superior. Additionally, there 
is a scarcity of studies evaluating OB, AB, OL, and AL 
across all relevant clinical outcomes and parameters.

Objectives

The current network meta-analysis aimed to compare 
the OB, AB, OL, and AL procedures for the treatment 
of shoulder dislocation.

Materials and methods

Search strategy

To ensure a thorough examination of the available lit-
erature, 2 independent investigators (Q.H. and W.Q.) con-
ducted a comprehensive search across multiple databases, 
including PubMed, Embase, the Cochrane Library, and 
Web of Science. The search was completed on August 17, 
2023, to gather the most recent and relevant studies for 
the network meta-analysis. English search terms included 
“Shoulder Dislocation” OR “Dislocation, Shoulder” OR 
“Dislocations, Shoulder” OR “Shoulder Dislocations” OR 
“Glenohumeral Dislocation” OR “Dislocation, Glenohu-
meral” OR “Dislocations, Glenohumeral” OR “Glenohu-
meral Dislocations” OR “Glenohumeral Subluxation” OR 
“Glenohumeral Subluxations” OR “Subluxation, Gleno-
humeral” OR “Subluxations, Glenohumeral” AND “Bris-
tow” OR “Latarjet” OR “Bankart” OR “iliac bone graft” 

Highlights
	• Open Latarjet procedure provides superior shoulder stability with significantly lower rates of recurrent instability 
and re-dislocation compared to Bankart techniques.

	• Arthroscopic and open Bankart repairs show higher recurrence risk, while open Latarjet demonstrates the most 
favorable stability outcomes in shoulder dislocation treatment.

	• Postoperative pain outcomes vary, with open Bankart associated with lower pain scores, while open Latarjet does 
not significantly reduce pain despite better stability.

	• Open Latarjet carries a higher risk of complications, highlighting the need for careful patient selection and post-
operative management strategies.
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OR “Repair” OR “Putti-Platt” OR “Arthroscopies” OR “ar-
throscopic surgery” OR “Surgery” OR “Conservative” OR 
“nonoperative” OR “nonsurgical” OR “Physiotherapy” OR 
“Immobilization”. Disagreements concerning eligibility 
were resolved by another investigator (J.S.). Primary study 
selection was based on the titles and abstracts of the re-
trieved studies, followed by full-text screening. The present 
study adhered to the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) reporting 
guidelines, ensuring a transparent and methodologically 
rigorous approach to  the systematic review and meta-
analysis process.30

Eligibility criteria

The  inclusion criteria for the  study were as  follows: 
1) studies involving patients diagnosed with shoulder in-
stability or dislocation; 2) studies in which patients un-
derwent treatment with one of the 4 specified surgical 
procedures: OB, AB, OL, or AL; 3) evaluation of outcomes 
related to shoulder stability, functional outcomes, or post-
operative pain; 4) study designs limited to randomized 
controlled trials (RCTs) and cohort studies.

The exclusion criteria were defined to ensure the rel-
evance and quality of the included literature and included: 
1) animal studies; 2) case reports; 3) studies with sample 
sizes of fewer than 10 participants; 4) studies not directly 
related to the topic, such as those involving patients with-
out shoulder dislocation or instability, or those focusing 
on non-surgical treatments or procedures other than Ban-
kart and Latarjet repairs; 5) editorial materials, conference 
abstracts, protocols, letters, guidelines, expert consensus 
documents, reviews, and meta-analyses, as these formats 
typically do not contain the  level of  detail or  original 
data required for a systematic review and meta-analysis; 
6) studies not published in English.

Outcome measures

In this analysis, the primary outcome of interest was 
shoulder stability, with specific measures including the in-
cidence of recurrent instability, re-dislocation, and appre-
hension. The secondary outcomes encompassed functional 
outcomes and postoperative pain. Functional outcomes 
were measured using several standardized scales, includ-
ing the Subjective Shoulder Value (SSV) score, reflecting 
the patient’s assessment of shoulder function; the Ameri-
can Shoulder and Elbow Surgeons (ASES) score, a com-
prehensive evaluation of shoulder function commonly 
used after shoulder surgery; the Rowe score, another scale 
specifically designed to assess shoulder function, with 
an emphasis on activities of daily living and sports; and 
forward flexion, a measure of range of motion indicating 
the extent to which the patient can raise the arm forward. 
Postoperative pain was quantified using the visual ana-
logue scale (VAS).

Data extraction

The data extraction process from the included stud-
ies in the systematic review and network meta-analysis 
was comprehensive and included the following details: 
authors, year of publication, country, study design, popula-
tion, intervention, sample size, male/female distribution, 
age (in years), body mass index (BMI, in kg/m2), glenoid 
bone loss, number of Hill–Sachs lesions, follow-up time 
(in months), and outcomes.

Quality assessment

In the systematic review and network meta-analysis, 
the quality assessment of  the  included RCTs was con-
ducted using the modified Jadad scale.31 This scale al-
locates a total of 7 points, with RCT quality categorized 
as follows: 1–3 points indicating low quality and 4–7 points 
indicating high quality. For cohort studies, quality was 
evaluated using the modified Newcastle–Ottawa scale 
(NOS).32 The NOS assigns a total of 9 points, with qual-
ity ratings defined as follows: 0–3 points indicating poor 
quality, 4–6 points indicating fair quality, and 7–9 points 
indicating good quality.

Statistical analyses

A network meta-analysis was conducted using Stata 
v.  15.1 (StataCorp LLC, College Station, USA) and 
the gemtc 1.0.1 package in R v. 4.1.3 (R Foundation for 
Statistical Computing, Vienna, Austria). A  Bayesian 
framework and a Markov chain Monte Carlo (MCMC) 
model were employed for the analysis. To ensure model 
convergence, trace plots and diagnostic tools were uti-
lized. The number of initial iterations in the Monte Carlo 
simulations was determined based on achieving a potential 
scale reduction factor (PSRF) close to 1, indicating satisfac-
tory convergence. Additional iterations were performed 
if necessary.

The  bandwidth value in  the  density plots served 
as a quantitative measure, with smaller values suggest-
ing a closer fit to the preset distribution. Iterations were 
continued until the bandwidth stabilized near 0, ensur-
ing robust model performance. The  model consisted 
of 4 chains, with an initial iteration count of 20,000, fol-
lowed by an additional 50,000 iterations, and a step length 
of 1. In the presence of network relationships, the model 
assessed consistency and potential discrepancies be-
tween direct and indirect treatment comparisons. When 
the difference between the Deviance Information Criteria 
(DIC) of the consistency and inconsistency models was 
less than 5, it  indicated agreement between direct and 
indirect comparisons. Network plots were constructed 
for each outcome measure. Analyses were conducted 
using a random-effects model. For the Rowe score, SSV 
score, forward flexion, ASES score, and VAS, the weighted 
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mean difference (WMD) and 95% credible intervals (95% 
CrIs) for different surgical interventions were reported. 
For recurrent instability, apprehension, re-dislocation, 
and complications, the relative risk (RR) values and 95% 
CrIs for different surgical interventions were reported. 
All direct and indirect comparisons of WMD or RR val-
ues with their corresponding 95% CrIs were presented 
in forest plots. The ranking of surgical interventions was 
predicted using a ranking plot, in which the probability 
of each intervention being ranked in the nth position was 
presented as a bar chart, with the horizontal axis indicating 
the corresponding rank.

Continuous variables were analyzed using the change 
from baseline as  the  final analysis outcome to  reduce 
statistical errors arising from initial population imbal-
ances in some cohort studies. An adjusted funnel plot 
was employed to evaluate potential publication bias. This 
approach is particularly relevant in the context of net-
work meta-analyses, where traditional funnel plots may 
not adequately capture the nuances of multiple interven-
tion comparisons. By using the adjusted funnel plot, sym-
metry of effect sizes across studies can be assessed more 
accurately, thereby providing a more robust evaluation 
of potential bias.

Results

Characteristics of the included studies

From the 4 databases, 8,402 studies were retrieved. After 
excluding duplicates, 5,982 studies remained for screening 
based on titles and abstracts, followed by full-text screen-
ing. Ultimately, 37 studies were included in this network 
meta-analysis, comprising 5 RCTs and 32 cohort stud-
ies.25–27,33–66 Figure 1 illustrates the flow chart of the eli-
gible study screening process. Of the included studies, 
32 were of high quality and 5 were of fair quality. These 
studies were published between 1997 and 2023. The char-
acteristics of the included studies are presented in Supple-
mentary Table 1.

Shoulder stability

Recurrent instability

Information on recurrent instability was provided in 
21 studies involving 2,300 patients, in which OB, AB, 
OL, and AL were compared. Arthroscopic Bankart was 
directly compared with OB, AL, and OL. There were more 
studies for the direct comparison between AB and OL 
(Fig. 2A). The forest plot analysis using a random-effects 

Fig. 1. Flowchart of eligible study 
screening
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Records excluded (n = 335)
Subjects not meeting the requirements (n = 335)

Records excluded (n = 5,610) 
Topics not meeting the requirements (n = 4,177) 
Reviews or meta-analyses (n = 622) 
Articles not in English (n = 220) 
Animal experiments ( n = 8)
Case reports (n = 281)
Conference abstracts (n = 182) 
Letters (n = 30) 
Protocols (n = 2) 
Editorials (n = 71) 
Guidelines and expert consenses (n = l 7) 

Titles and abstracts screened 
for eligibility

(n = 372) 

Full-text articles screened for eligibility
(n = 37) 

Studies included in meta-analysis
(n = 37) 
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model revealed that OL had a  lower risk of  recurrent 
instability than AB (pooled relative risk (RR)  =  0.33, 
95% CrI: 0.22–0.49) (Fig. 3). The  league table demon-
strated that patients treated with OL had a significantly 
lower risk of  recurrent instability than those treated 
with AB (random-effects model pooled RR = 0.34, 95% 
CrI: 0.24–0.48) and OB (random-effects model pooled 
RR = 0.51, 95% CrI: 0.31–0.85) (Table 1). The rank prob-
abilities showed that OL was most likely to be the optimal 
procedure with regard to recurrent instability (Table 2). 
In the subgroup analysis restricted to primary surgical 
procedures, the pooled results analyzed using a random-
effects model demonstrated that patients undergoing 
OL exhibited a significantly reduced risk of recurrent 

instability compared with those treated with arthroscopic 
AB (pooled RR = 0.39, 95% CrI: 0.20–0.60) (Supplemen-
tary Table 2).

Re-dislocation

Nineteen studies involving 2,318 patients assessed the risk 
of re-dislocation after AB, OB, AL, and OL. Arthroscopic 
Bankart was directly compared with OB and OL, and OL 
was directly compared with OB and AL. More studies 
compared AB and OL (Fig. 2B). Figure 4, based on the ran-
dom-effects model analysis, also showed a lower risk of re-
dislocation in patients treated with OL compared with AB 
(pooled RR = 0.13, 95% CrI: 0.03–0.43). The league table 

Table 1. League table of different procedures for various outcomes analyzed by the random-effect model

Outcomes/procedures AB AL OB OL

Recurrent 
instability

AB AB 0.72 (0.22, 2.52) 0.67 (0.42, 1.04) 0.34 (0.24, 0.48)

AL 1.38 (0.38, 4.57) AL 0.94 (0.24, 3.3) 0.47 (0.13, 1.57)

OB 1.47 (0.95, 2.36) 1.07 (0.3, 4.18) OB 0.51 (0.31, 0.85)

OL 2.95 (2.07, 4.18) 2.13 (0.64, 7.77) 1.99 (1.17, 3.34) OL

Apprehension

AB AB 0.76 (0.13, 3.4) 1.88 (0.24, 19.33) 0.57 (0.18, 1.45)

AL 1.31 (0.29, 7.75) AL 2.49 (0.21, 50.16) 0.75 (0.22, 2.68)

OB 0.53 (0.05, 4.16) 0.4 (0.02, 4.83) OB 0.3 (0.02, 2.79)

OL 1.75 (0.69, 5.64) 1.33 (0.37, 4.56) 3.33 (0.36, 48.3) OL

Re-dislocation

AB AB 0.25 (0, 28.83) 0.65 (0.18, 2.09) 0.15 (0.04, 0.45)

AL 3.96 (0.03, 524.99) AL 2.55 (0.02, 360.41) 0.59 (0.01, 62.89)

OB 1.55 (0.48, 5.55) 0.39 (0, 51.8) OB 0.23 (0.04, 1.04)

OL 6.71 (2.25, 27.26) 1.73 (0.02, 183.9) 4.34 (0.96, 24.12) OL

Complications

AB AB 0.98 (0.27, 4.77) 1.27 (0.39, 4.19) 2.08 (0.97, 6.26)

AL 1.02 (0.21, 3.71) AL 1.31 (0.18, 6.78) 2.12 (0.77, 6.53)

OB 0.79 (0.22, 2.67) 0.76 (0.15, 5.41) OB 1.64 (0.48, 8.38)

OL 0.48 (0.15, 1.01) 0.47 (0.14, 1.32) 0.61 (0.12, 2.13) OL

Rowe scores

AB AB −2.36 (−12.83, 8.38) 5.92 (−5.56, 16.63) 3.77 (−2.49, 10.28)

AL 2.36 (−8.58, 12.83) AL 8.3 (−7.65, 23.12) 6.22 (−3.79, 15.77)

OB –5.92 (−16.63, 5.46) −8.3 (−23.12, 7.65) OB −2.14 (−14.5, 11.14)

OL −3.77 (−10.28, 2.49) −6.12 (−15.77, 3.79) 2.14 (−11.14, 14.5) OL

SSV score [%]

AB AB 3.83 (−32.47, 40.42) 6.97 (−13.12, 27.37) –

AL −3.83 (−40.42, 32.47) AL 3.1 (−27.24, 33.4) –

OL −6.97 (−27.37, 13.12) −3.1 (−33.4, 27.24) OL –

Forward flexion

AB AB −14.36 (−32.77, 3.36) −1.68 (−12.05, 7.64) –

AL 14.36 (−3.36, 32.77) AL 12.6 (−2.54, 27.61) –

OL 1.68 (−7.65, 12.05) −12.6 (−27.61, 2.58) OL –

ASES score

AB AB −22.88 (−47.99, 2.49) −13.8 (−31.3, 3.96) –

AL 22.88 (−2.49, 47.99) AL 9.1 (−8.8, 27.07) –

OL 13.8 (−3.96, 31.3) −9.1 (−27.07, 8.8) OL –

VAS

AB AB −0.40 (−3.24, 2.44) 0.29 (−1.74, 2.31) –

OB 0.4 (−2.44, 3.24) OB 0.69 (−2.81, 4.19) –

OL −0.29 (−2.31, 1.75) −0.69 (−4.19, 2.81) OL –

SSV – subjective shoulder value; ASES – American Shoulder and Elbow Surgeons; VAS – visual analogue scale; OB – open Bankart; AB – arthroscopic 
Bankart; OL – open Latarjet; AL – arthroscopic Latarjet. Values in brackets are 95% credible intervals (95 CrIs).
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analysis using a random-effects model found that the risk 
of re-dislocation after OL was significantly lower than that 
after AB (pooled RR = 0.15, 95% CrI: 0.04–0.45) (Table 1). 

The rank probabilities showed that OL had the highest 
likelihood of being the optimal operation with regard 
to re-dislocation (Table 2). Based on the subgroup analysis 

Fig. 3. Forest plots of different procedures 
for shoulder stability analyzed with 
the random-effect model analysis 
(recurrent instability)

OB – open Bankart; AB – arthroscopic 
Bankart; OL – open Latarjet; 
AL – arthroscopic Latarjet; CrI – credibility 
interval.

Fig. 2. Network plots of different procedures for shoulder stability. A. recurrent instability; B. re-dislocation; C. apprehension; D. complications

OB – open Bankart; AB – arthroscopic Bankart; OL – open Latarjet; AL – arthroscopic Latarjet.
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of primary surgeries, OL was associated with a lower likeli-
hood of re-dislocation compared with AB (random-effects 
model pooled RR = 0.14, 95% CrI: 0.03–0.39) and OB (ran-
dom-effects model pooled RR = 0.11, 95% CrI: 0.01–0.66) 
(Supplementary Table 2).

Apprehension

The risk of apprehension was evaluated in 10 studies 
including 1,195 patients. Arthroscopic Bankart was di-
rectly compared with OL and OB, and AL was directly 
compared with OL. More studies compared AB and OL 
(Fig. 2C). The forest plot analysis using a random-effects 
model demonstrated that no significant difference was 
observed in the risk of apprehension among these 4 op-
erations (Fig. 5). Similarly, no significant difference was 
observed in the risk of apprehension among these 4 opera-
tions in the league table analysis using a random-effects 
model (Table 1). The rank probabilities showed that pa-
tients undergoing OL were most likely to have the lowest 
risk of apprehension (Table 2).

Functional outcomes

SSV score

Three studies involving 500  patients investigated 
the SSV score, including AB, OL, and AL. No signifi-
cant difference in the SSV score was found among these 
surgical treatments based on the forest plot and league 
table (Table 1). The rank probabilities suggested that OL 
was most likely to be associated with the highest SSV 
score (Table 2). Based on the subgroup analysis of primary 
surgeries, no significant difference in the SSV score was 
observed among these surgical treatments (Supplemen-
tary Table 2).

ASES score

Two studies involving 952 patients assessed the ASES 
score, including AB, OL, and AL. No significant differ-
ence was observed in the ASES score among these surgi-
cal treatments based on the league table analysis using 

Fig. 4. Forest plots of different procedures 
for shoulder stability analyzed with 
the random-effect model analysis 
(re-dislocation)

OB – open Bankart; AB – arthroscopic 
Bankart; OL – open Latarjet; 
AL – arthroscopic Latarjet; CrI – credibility 
interval.
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a random-effects model (Table 1). The rank probabilities 
suggested that AB was most likely to be the best surgery 
with regard to the ASES score (Table 2).

Rowe score

The Rowe score was evaluated in 11 studies involving 
1,152 patients, and comparisons were made among OB, 
AB, OL, and AL. No significant difference in the Rowe 
score was found among these operations when the analy-
sis was conducted using a random-effects model (Fig. 6). 
Similarly, no significant difference in  the  Rowe score 

was observed among these operations in the league table 
analysis using a random-effects model (Table 1). The rank 
probabilities showed that OB had the highest likelihood 
of being the optimal procedure with regard to the Rowe 
score (Table 2).

Forward flexion

Three studies involving 311  patients provided data 
on forward flexion, including AB, OL, and AL. No sig-
nificant difference in  forward f lexion was observed 
among the 3 operations in the forest plot analysis using 

Table 2. Rank probabilities of different procedures for various outcomes analyzed using the random-effect model

Outcomes/procedures [1] [2] [3] [4]

Recurrent 
instability

AB 0.67388 0.313325 0.012795 0

AL 0.295145 0.24836 0.35018 0.106315

OB 0.03096 0.43655 0.52601 0.00648

OL 0.000015 0.001765 0.111015 0.887205

Apprehension

AB 0.167745 0.54864 0.226875 0.05674

AL 0.14133 0.24713 0.35775 0.25379

OB 0.679765 0.132705 0.07371 0.11382

OL 0.01116 0.071525 0.341665 0.57565

Re-dislocation

AB 0.579025 0.359475 0.06113 0.00037

AL 0.25713 0.090375 0.25431 0.398185

OB 0.163505 0.53854 0.280285 0.01767

OL 0.00034 0.01161 0.404275 0.583775

Complications

AB 0.01209 0.18025 0.46991 0.33775

AL 0.05388 0.24929 0.248675 0.448155

OB 0.20487 0.328335 0.253815 0.21298

OL 0.72916 0.242125 0.0276 0.001115

Rowe scores

AB 0.01475 0.15198 0.56608 0.26719

AL 0.046865 0.10945 0.201175 0.64251

OB 0.62036 0.20063 0.10547 0.07354

OL 0.318025 0.53794 0.127275 0.01676

SSV score [%]

AB 0.160565 0.313975 0.52546

–AL 0.38385 0.23618 0.37997

OL 0.455585 0.449845 0.09457

Forward flexion

AB 0.70733 0.25892 0.03375

–‑AL 0.025975 0.035085 0.93894

OL 0.266695 0.705995 0.02731

ASES score

AB 0.934345 0.04722 0.018435

–AL 0.02623 0.0955 0.87827

OL 0.039425 0.85728 0.103295

VAS

AB 0.235695 0.52824 0.236065

–OB 0.263845 0.18881 0.547345

OL 0.50046 0.28295 0.21659

SSV – subjective shoulder value; ASES – American Shoulder and Elbow Surgeons; VAS – visual analogue scale; OB – open Bankart; AB – arthroscopic 
Bankart; OL – open Latarjet; AL – arthroscopic Latarjet.  
[1] – the probability that the procedure ranks 1st (i.e., performs the best) for that outcome; [2] – the probability that the procedure ranks 2nd for that outcome; 
[3] – the probability that the procedure ranks 3rd for that outcome; [4] – the probability that the procedure ranks 4th (i.e., performs the worst) for that outcome.
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a random-effects model (Fig. 7). Similarly, no significant 
difference in forward flexion was observed among the 3 op-
erations in the league table analysis using a random-effects 
model (Table 1). The rank probabilities showed that AL 
was most likely to be associated with the greatest forward 
flexion (Table 2).

Postoperative pain

Information on the VAS score was provided in 3 studies 
involving 1,294 patients, including AB, OL, and OB. When 
the analysis was conducted using a random-effects model, 
no significant difference was observed in the VAS score 

Fig. 5. Forest plots of different procedures 
for shoulder stability analyzed with 
the random-effect model analysis 
(apprehension)

OB – open Bankart; AB – arthroscopic 
Bankart; OL – open Latarjet; 
AL – arthroscopic Latarjet; CrI – credibility 
interval.

Fig. 6. Forest plots of different procedures 
for shoulder stability analyzed with 
the random-effect model analysis (Rowe 
score)

OB – open Bankart; AB – arthroscopic 
Bankart; OL – open Latarjet; 
AL – arthroscopic Latarjet; CrI – credibility 
interval.
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among AB, OL, and OB (Fig. 8). Similarly, no significant 
difference in the VAS score was observed among AB, OL, 
and OB in the league table analysis using a random-effects 
model (Table 1). The rank probabilities demonstrated that 
OB had the highest probability of achieving the lowest VAS 
score (Table 2).

Complications

A total of 18 studies comprising 1,902 patients were in-
cluded in the analysis. Complications were assessed across 
4 surgical approaches: AB, OB, OL, and AL. Direct com-
parisons were made between OL and each of the other 
3 surgical methods, with specific direct comparisons ex-
isting between OL and AB. The network plot indicated 
a larger node and a thicker connecting line between AB 
and OL, suggesting that more studies directly compared 
these 2 interventions and that the sample size for these 
comparisons was relatively larger (Fig. 2D).

No significant difference in complications was observed 
among the 4 methods in the forest plot analysis using a ran-
dom-effects model (Fig. 9). Similarly, no significant differ-
ence in complications was observed among the 4 tech-
niques in the league table analysis using a random-effects 
model (Table 1). The rank probabilities demonstrated that 
OL had the highest probability of complications (Table 2). 
The funnel plots for publication bias assessment are shown 
in Supplementary Fig. 1.

Discussion

In this network meta-analysis, a comparison of the pooled 
data regarding the clinical efficacy of the OB, AB, OL, 
and AL procedures for shoulder dislocation and instabil-
ity was conducted. Open Latarjet was most likely to have 
the lowest risk of recurrent instability and re-dislocation. 
Although not statistically significant, OL was most likely 
to have the  lowest risk of  apprehension and the high-
est SSV score. However, OL had the highest probability 
of complications. In addition, with regard to postopera-
tive pain, the OL procedure was not necessarily associ-
ated with a significantly lower VAS score, indicating that 
it might not be the best option in terms of postoperative 
pain management.

The results of the network meta-analysis indicate that 
the OL procedure may offer superior outcomes in terms 
of shoulder stability and function for patients with shoul-
der dislocation and instability. However, the analysis also 
highlights a critical area for improvement: the manage-
ment of postoperative pain following the OL procedure. 
In a meta-analysis conducted by Wang et al.,29 a compara-
tive analysis of OB compared with AB repairs for Bankart 
lesions revealed that while the OB method provided supe-
rior shoulder stability, it was accompanied by limitations 
in shoulder mobility.

Conversely, the AB technique, although less invasive, was 
associated with better preservation of motion. In another 

Fig. 8. Forest plots of different procedures for 
shoulder stability analyzed with the random-
effect model analysis (visual analogue scale (VAS) 
score)

OB – open Bankart; AB – arthroscopic Bankart; 
OL – open Latarjet; AL – arthroscopic Latarjet; 
CrI – credibility interval.

Fig. 7. Forest plots of different procedures for 
shoulder stability analyzed with the random-
effect model analysis (forward flexion)

OB – open Bankart; AB – arthroscopic Bankart; 
OL – open Latarjet; AL – arthroscopic Latarjet; 
CrI – credibility interval.
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meta-analysis, a comprehensive evaluation was conducted 
to compare the clinical efficacy, as well as the rates of post-
operative revisions and complications, between OL and 
AL. The study found no significant differences in the ma-
jority of the assessed outcomes between the 2 procedures. 
However, the AL approach was associated with a lower 
score on the Western Ontario Shoulder Instability Index, 
indicating better shoulder function or less instability. Ad-
ditionally, the AL procedure exhibited a higher revision 
rate, suggesting a greater likelihood of patients requiring 
additional surgeries.28

Nonetheless, the efficacy of OB, AB, OL, and AL has not 
been compared in patients with shoulder dislocation and 
instability in existing studies. To facilitate understanding 
and decision-making among the 4 methods when consider-
ing therapeutic options for shoulder dislocation, the pres-
ent network meta-analysis focused on shoulder stability, 
functional outcomes, and postoperative pain following 
these procedures.

In terms of shoulder stability, the OL procedure was in-
dicated to have the highest likelihood of being the most 
effective repair option. In a meta-analysis encompassing 
795 shoulders, the OL procedure demonstrated a signifi-
cantly lower risk of recurrence compared with AB repair.67 

As reported by Rollick et al.,68 the estimated re-dislocation 
rate was notably higher at 15.1% for patients who had under-
gone AB, whereas it was considerably lower at 2.7% for those 
who had OL procedure. In terms of functional outcomes, 
OL may also demonstrate a relative advantage.

According to the findings by Bliven et al.,69 a higher per-
centage of patients who underwent the Latarjet procedure 
were able to successfully return to work, sports, and throw-
ing activities compared with those who had Bankart repair. 
Consistently, a study has shown that the Latarjet proce-
dure for anterior shoulder instability leads to excellent 
long-term functional outcomes and a high rate of return 
to sports.70 However, patients might experience unsatis-
factory postoperative pain outcomes and complications 
following the OL procedure, which could be attributed 
to  the  larger incision associated with the  surgery. Ar-
throscopic surgery generally offers the benefits of a lower 
nonunion rate and the potential for quicker recovery due 
to its minimally invasive nature. The drawbacks of the AL 
procedure are also evident. It requires longer operative 
time and a longer learning curve for surgeons.71

Analysis of the learning curve indicated that the ini-
tial cohort experienced longer operative times and higher 
complication rates compared with the subsequent group, 

Fig. 9. Forest plots of different procedures 
for shoulder stability analyzed with 
the random-effect model analysis 
(complications)

OB – open Bankart; AB – arthroscopic 
Bankart; OL – open Latarjet; 
AL – arthroscopic Latarjet; CrI – credibility 
interval.
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potentially accounting for the increased incidence of re-
vision surgeries required for the AL procedure.72 Only 
surgeons expected to perform the AL procedure at high 
volume should consider adopting this technique.73,74 Addi-
tionally, it has been shown that the direct costs associated 
with the AL procedure are significantly higher, amounting 
to approximately double the cost of the OL procedure, with 
figures of 2,335 EUR for AL compared with 1,040 EUR 
for OL.75

Several factors may contribute to  the  effectiveness 
of the OL procedure. The OL procedure provides a dual 
stabilizing effect by increasing the anterior glenoid width 
and creating a sling effect with the conjoint tendon, which 
helps stabilize the joint.76 Correct graft positioning is criti-
cal to the success of the OL procedure. It has been sug-
gested that OL might offer better control over graft place-
ment, which could lead to improved long-term outcomes.77

Limitations of the study

Several limitations of this study should be acknowledged. 
First, there was a  lack of  literature on some outcomes, 
which may have affected the accuracy of the results. Sec-
ond, this study focused on the general population, and 
further research was not conducted in specific popula-
tions such as athletes and males or females.51 In addition, 
some of the included studies were cohort studies; therefore, 
change scores were used for continuous data, and studies 
that provided only endpoint data were not included in this 
analysis. Third, including only English-language literature 
may result in language bias. Fourth, there are differences 
between primary operations and re-operations, and these 
differences could potentially influence the outcomes of in-
terest. However, due to limitations in the included litera-
ture, such as the lack of detailed data on re-operations, 
we were unable to conduct a separate analysis for re-op-
erations. This precludes definitive conclusions regarding 
the comparative effectiveness of the 4 surgical approaches 
for shoulder dislocation and instability in the context of re-
operations. Fifth, we acknowledge that glenoid bone loss, 
a significant factor affecting shoulder joint stability and 
surgical outcomes, was not controlled for in our screening 
process. Although glenoid bone loss was included as a vari-
able in Supplementary Table 1, the substantial amount 
of missing data across the reviewed studies prevented us 
from accounting for it in our analysis. This limitation may 
restrict the accuracy of our comparisons among different 
surgical approaches.

Conclusions

Open Latarjet was most likely to be the optimal proce-
dure for shoulder stability, and patients undergoing OL 
may have non-inferior functional outcomes. Although 
the OL procedure may not be associated with significantly 

lower VAS pain scores, it was associated with a higher rate 
of complications. Therefore, it is imperative to implement 
appropriate measures to mitigate postoperative pain and 
manage complications following OL procedure.

Supplementary data

The supplementary materials are available at https://
doi.org/10.5281/zenodo.15872256. The package contains 
the following files:

Supplementary Table 1. Characteristics of the included 
studies.

Supplementary Table 2. League table of different pro-
cedures for various outcomes in patients with primary 
operation analyzed by the random-effect model.

Supplementary Fig. 1. A. Publication bias assessed by 
the funnel plot for recurrent instability; B. Publication bias 
assessed by the funnel plot for re-dislocation; C. Publi-
cation bias assessed by  the  funnel plot for apprehen-
sion; D. Publication bias assessed by the funnel plot for 
Rowe; E. Publication bias assessed by the funnel plot for 
complications.
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