
Zhang et al. 
Journal of Orthopaedic Surgery and Research          (2022) 17:113  
https://doi.org/10.1186/s13018-022-03011-w

SYSTEMATIC REVIEW

Risk factors for recurrence after Bankart 
repair: a systematic review and meta-analysis
Mingtao Zhang1, Jiaxin Liu1, Yaofei Jia2, Guangrui Zhang1, Jianping Zhou1, Ding Wu1, Jin Jiang1* and 
Xiangdong Yun1*  

Abstract 

Background: The aim of this literature review was to identify preoperative risk factors associated with recurrent 
instability after Bankart repair.

Methods: The PubMed, Web of Science, Embase, and Cochrane Library databases were searched for potentially 
eligible articles. Two reviewers independently screened the titles and abstracts using prespecified criteria. Articles 
were included if they clearly stated the risk factors for recurrence after Bankart repair. Data on patient characteristics 
and recurrence rate were collected from each study. A random-effects model was used for the meta-analysis and the 
statistical analysis was performed using Review Manager 5.4 software.

Results: Nineteen studies that included 2922 participants met the inclusion criteria. The overall pooled prevalence of 
recurrent instability was 15.3% (range 6.9–42). The mean follow-up duration was 40.5 months (18–108). Twenty-one 
risk factors were identified, 10 of which were explored quantitatively. Statistically significant risk factors for recurrent 
instability following a Bankart procedure were age under 20 years (odds ratio [OR] 4.24, 95% confidence interval [CI] 
2.8–96.23, p < 0.00001), a Hill-Sachs lesion (OR 3.61, 95% CI 2.06–6.33, p < 0.00001), a glenoid bone lesion (OR 2.8, 95% 
CI 1.96–4.01, p < 0.00001), shoulder hyperlaxity (OR 4.55, 95% CI 2.19–9.44, p < 0.0001), and an off-track lesion (OR 
5.53, 95% CI 2.21–13.86, p = 0.0003). There was moderate evidence indicating that male sex (OR 1.6, 95% CI 1.07–2.37, 
p = 0.02) and playing contact sports (OR 1.54, 95% CI 0.96–2.45, p = 0.07) were further risk factors. Dominant side, a 
superior labrum from anterior to posterior (SLAP) lesion, and more than five preoperative dislocations were not found 
to be risk factors.

Conclusions: Patients younger than 20 years of age, a Hill–Sachs lesion, a glenoid bone lesion, shoulder hyperlax-
ity, and an off-track lesion appear to be significant predictors of recurrent instability following a Bankart procedure. 
Factors such as male sex and playing contact sports were associated with recurrent instability. Dominant side, a SLAP 
lesion, and more than five preoperative dislocations were not significant risk factors.
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Background
Traumatic anterior shoulder instability is a common 
injury that accounts for 50% of all human joint disloca-
tions and is most often associated with playing sports 
and road traffic accidents [1]. Shoulder dislocation usu-
ally occurs on the anterior side because the articular sur-
face faces the anterior lateral side and the anterior joint 
capsule is weaker [2]. When anterior shoulder instability 
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progresses to recurrent dislocation, the financial and psy-
chological burden can be substantial.

The treatment of anterior shoulder instability mainly 
includes conservative and surgical treatments. As surgi-
cal treatment is thought to provide better stabilization, 
anterior shoulder instability is usually treated surgically. 
Various open and arthroscopic techniques have been 
developed to address instability of the glenohumeral 
joint. In patients with glenoid bone lesion greater than 
20–25%, bone block procedures are indicated, including 
the Bristow, Latarjet, and Eden–Hybinette procedures [3, 
4]. Although bone block procedures can reduce postop-
erative recurrence rates, it is associated with more com-
plications [5]. In addition, when the glenoid bone loss is 
lesser than 20%, the Bankart repair is a viable corrective 
procedure for anterior instability. With the rapid devel-
opment of arthroscopic techniques for shoulder surgery, 
the arthroscopic Bankart procedure is now widely used. 
Compared with an open Bankert procedure, the arthro-
scopic approach has several advantages, including a lower 
complication rate, better diagnostic ability, less risk of 
stiffness and postoperative pain, and the overall medium 
to long term clinical results are satisfactory [6–8].

However, recent studies have shown recurrence rates 
of 4%–19% after arthroscopic Bankart repair [8–11]. 
Patients with failed Bankart repairs can be treated by 
procedures such as open or arthroscopic Bankart and 
Latarjet procedures [12, 13]. Numerous factors affect a 
good outcome after a Bankart procedure, such as sex, age 
at the time of operation, presence of a glenoid defect, a 
Hill-Sachs lesion, number of dislocations before initial 
surgery, shoulder hyperlaxity, number of anchors, and a 
bony Bankart lesion [14, 15]. Porcellini et al. [16] found 
a possible association of recurrent instability with male 
sex, and also other studies reported that male sex is a 
risk factor for recurrence after primary traumatic shoul-
der instability [17, 18], while other researchers have not 
found any association [11, 19–21]. There is ongoing con-
troversy regarding the relationship between recurrent 
rates and glenoid bone lesions. Shigeto et al. [22] reported 

that patients with a Hill-Sachs lesion were more prone to 
recurrent instability. In contrast, Shibata et  al. [23] and 
Van et al. [21] concluded that there was no relationship 
between this type of lesion and recurrent instability. Su 
et al. [24] reported that 10 (37%) of 27 patients who expe-
rienced recurrent instability had shoulder hyperlaxity. 
Similarly, Shin et al. [25] found that 58% of patients with 
recurrent instability had signs of hyperlaxity. However, 
other studies have demonstrated that shoulder hyperlax-
ity had no association with recurrent instability [15, 26]. 
It is generally accepted that there is a need to identify risk 
factors for recurrent shoulder instability after a Bankart 
procedure that are modifiable. However, most of the evi-
dence regarding these risk factors is based on clinical 
opinion or the findings of cross-sectional studies.

Therefore, this systematic review and meta-analysis 
aimed to identify risk factors associated with recurrent 
shoulder instability within at least one year following 
Bankart arthroscopic in the hope of improving preopera-
tive recognition of patients at risk of failure.

Methods
This review and meta-analysis was performed in accord-
ance with the PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses) guidelines [27]. 
PRISMA checklist were showed in Additional file 1.

Literature search
We consulted an independent information technol-
ogy (IT) specialist during the designing phase of the 
search process. The developed search strategy is shown 
in Table  1. The PubMed, Embase, Web of Science, and 
Cochrane Library databases were searched till June 2020, 
for all relevant publications written in English using 
the following search terms: (“shoulder instability” OR 
“shoulder dislocation” OR “Bankart”) AND (“recurrent” 
OR “recurrence” OR “redislocation”) AND (“risk” OR 
“factor”). Potentially relevant articles were identified by 
screening titles and abstracts. The full-text versions of 
articles that met the inclusion criteria were obtained. The 

Table 1 Search strategy keywords

*Truncation of search term

Concept Keywords used in the strategy

Shoulder Shoulder* OR glenohumeral* OR GHJ

Bankart Bankart

Dislication and instibility Instabilit* OR unstable OR subluxat* OR stabil* OR stabl*OR luxat* OR 
disarticulat* OR detach* OR disassociat*disengage* OR sublux* OR 
dislocat*

Recurrent Recurr* OR reocurr* OR redislocat* OR repeat*

Risk Risk* OR factor* OR prevalen* OR predict* OR incidence* OR “odds ratio”
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reference lists for the included articles were searched to 
identify further relevant studies.

Inclusion and exclusion criteria
Studies that met the following inclusion criteria were 
reviewed: (1) clinical trial investigating patients with 
anterior shoulder instability treated by Bankart repair; 
(2) subluxation or dislocation confirmed by radiological 
evidence or clinical testing and recurrence rate recorded 
as an outcome measure; (3) a follow-up duration of at 
least one year; and (4) publication in English. The exclu-
sion criteria were as follows: (1) study population that 
included patients with multidirectional or posterior 
shoulder instability; (2) papers published as case reports, 
reviews, meta-analyses, technical notes, biomechanical 
studies, and abstract only; and (3) studies with missing 
clinical outcomes data.

Assessment of study quality
Two reviewers evaluated the quality of all included arti-
cles using the Newcastle–Ottawa Scale (NOS) checklist. 
The NOS rates studies according to patient selection, 
comparability between groups, and ascertainment of 
outcome of interest. This scale assigns a specific score 
to each article based on the quality of the research. The 
score ranges from 0 to 9 stars (1–3, poor; 4–6, interme-
diate; 7–9, high). Disagreements between the reviewers 
were resolved by consensus after discussion.

Data extraction
Two reviewers independently selected suitable articles 
for full-text review by screening all titles and abstracts. 
Endnote X9 was used to review and extract data, includ-
ing authors, publication year, sample size, patient demo-
graphics, study design, and recurrent instability rate. 
When data were not provided, the authors were con-
tacted directly. When authors could not provide the data, 
the study was excluded.

Statistical analysis
Studies that reported rates of recurrent anterior shoulder 
instability after Bankart repair were subjected to meta-
analysis. Studies for which calculation of an odds ratio 
(OR) was possible were included in the meta-analysis. 
Heterogeneity was assessed using the I2 statistic. A fixed-
effects mode was used to analyze the data when the I2 
value was ≤ 50% (indicating slight statistical heterogene-
ity between studies); otherwise, a random-effects model 
was used. Estimated rates were assessed as pooled pro-
portions with the 95% confidence interval (CI). The sta-
tistical analysis and generation of figures were performed 
using Review Manager version 5.4 software.

Results
Search results
A total of 1896 studies were identified for review. An 
additional two articles were found by manually search-
ing reference lists. Sixty-seven articles were potentially 
relevant after screening of titles and abstracts (Fig.  1). 
Nineteen articles met the inclusion criteria and were 
published in full-text form (Table 2).

Characteristics of included studies
The 19 eligible studies included 2,968 shoulders in 
patients aged 12–64  years. The total recurrence rate 
was 15.3% (454/2968) during a mean follow-up of 
40.5  months (range 18–108). Sixteen (84.2%) of the 19 
studies were retrospective, three (15.8%) were prospec-
tive, three had a case–control design, four were cohort 
studies, and 12 were reported as case series. The stud-
ies had a mean NOS quality score of 6.6 ± 0.9 (Table 2). 
Three studies were of high quality and 14 were of inter-
mediate quality. Two studies (by Tamali et  al. [28] and 
Pogorzelski et al. [29]) were of low quality but had clearly 
defined follow-up durations (Table 2).

Risk factors
Twenty-one common risk factors for recurrent shoulder 
instability after a Bankart procedure were identified in 
the 21 included articles. Risk factors identified in more 
than two studies included age, sex, type of sport, shoul-
der hyperlaxity, dominant side, number of preoperative 
dislocations, a SLAP tear, an off-track lesion, a Hill-Sachs 
lesion, and a glenoid bone lesion. Other risk factors 
related recurrent shoulder instability were showed in 
Additional file 2.

Patient‑related factors
Age
Seven studies [11, 22, 30–34] reported an association 
between age and recurrent instability (Table  3). Some 
studies had grouped data for patients aged ≥ 20  years 
and were unable to provide raw data; these data were 
grouped into two age brackets, namely, ≤ 19  years 
and ≥ 20 years. Pooled data showed that 29.1% (101/346) 
of patients aged ≤ 19  years experienced an instabil-
ity event following the Bankart procedure and 13.2% 
(100/755) aged ≥ 20  years experienced recurrent insta-
bility (Table  3). Meta-analysis revealed that patients 
aged ≤ 19 years were more likely to experience recurrent 
instability than those aged ≥ 20  years (OR 4.24, 95% CI 
2.89–6.23, Z = 7.36, p < 0.00001, I2 = 0%; Fig. 2). Based on 
these studies, we found that age younger than 20  years 
was an important risk factor for recurrent instability fol-
lowing a Bankart procedure.
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Sex
Nine studies [16, 20–22, 24, 29–31, 34] investigated the 
effect of patient sex on the risk of recurrent instabil-
ity following a Bankart procedure and found an overall 
recurrence rate of 17.2% in men and 12.3% in women 
(Table 4). Meta-analysis showed that women were more 
likely to experience recurrent instability than women 
(OR 1.6, 95% CI 1.07–2.37, Z = 2.31, p = 0.02, I2 10%; 
Fig. 3). Therefore, there was moderate evidence to sug-
gest that male sex is an important risk factor for recur-
rent instability following Bankart repair.

Type of sport
The types of sport played by patients with recurrent 
shoulder instability was typically divided into contact 
and non-contact. Six studies [11, 20, 21, 30, 35, 36] inves-
tigated whether type of sport played was a risk factor 
for recurrent instability following a Bankart procedure. 
Pooled data showed that patients who played a contact 
sport were 1.54 times more likely to experience an insta-
bility event following a Bankart procedure than those 
who played a non-contact sport (17.4% [51/293] vs 14.3% 

Fig. 1 Search result
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Table 2 Characteristics of included studies

NR not reported

Lead author (year) Location No. of 
shoulders

Age (range) Gender 
(male%)

Follow‑up 
(months)

Total 
recurrence

Total 
recurrence 
(%)

Study design NOS

Ungersbock(1995) Switzerland 42 19–57 years 75.0 47 4 9.5 Retrospective 6

Hayashida(1998) Japan 82 13–50 years 76.8 40 13 18.0 Retrospective 6

Tamali(1999) Japan 87 15–60 years 82.8 18 21 24.0 Retrospective 5

Porcellini (2009) Italy 385 NR 72.2 36 31 8.1 Prospective 7

Flinkkila(2010) Finland 174 15–58 years 71.8 51 33 19.0 Retrospective 6

Shibata(2014) Japan 102 14–40 years 79.0 67 9 8.8 Retrospective 8

Locher(2016) Germany 254 15–45 years NR 22 29 11.4 Retrospective 6

Nakagawa(2017) Japan 296 NR 83.3 24 42 16.3 Prospetive 6

Shigeto(2017) Japan 113 NR 89.4 24 23 20.4 Retrospective 6

Pogorzelski(2018) USA 72 17–33 years 72.2 24 10 13.9 Retrospective 5

Su(2018) USA 65 15–57 years 67.7 56 27 42.0 Retrospective 7

Dekker(2020) USA 405 18–47 years 88.9 61 60 14.8 Retrospective 8

Boileau(2007) France 131 14–62 years 78.6 31 19 14.5 Prospective 7

Burkhart(2000) USA 194 15–64 years 87.6 27 21 10.8 Retrospective 7

Thal(2007) USA 72 15–64 years 79.2 24 5 6.9 Retrospective 7

Voos(2009) USA 73 15–55 years 83.6 33 13 18.0 Retrospective 7

van(2011) Netherlands 68 19–56 years 66.2 108 24 35.0 Retrospective 6

Kandziora(2000) Germany 163 14–52 years 79.8 46 44 24.4 Retrospective 8

Imhoff (2010) Germany 190 14–59 years 73.7 37 27 14.2 Retrospective 7

Table 3 Recurrent shoulder instability in people aged under 20 years, compared with 20 years and older

Non, no shoulder instability; Rec, recurrent shoulder instability

Age Imhoff 
et al.

Flinkkila 
et al.

Kandziora 
et al.

Nakagawa 
et al.

Shigeto 
et al.

Voos et al. Boileau 
et al.

Total

Rec Non Rec Non Rec Non Rec Non Rec Non Rec Non Rec Non Recurrence Non‑recurrence

< 20 years 10 25 16 20 6 8 33 103 22 60 3 5 11 24 29.1% (101/346) 70.8% (245/346)

≥ 20 years 17 138 17 121 38 111 9 112 1 30 10 55 8 88 13.2% (100/755) 86.7% (655/755)

Total 27 163 33 141 44 119 42 215 23 90 13 60 19 112 18.3% (201/1101) 81.7% (900/1101)

Fig. 2 Age as a risk factor
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[43/300]; Table  5). This finding was not statistically sig-
nificant but was homogeneous (OR 1.54, 95% CI 0.96–
2.45, Z = 1.79, p = 0.07, I2 0%; Fig.  4). Therefore, there 
was moderate evidence to suggest that contact sport is an 
important risk factor for recurrent instability following a 
Bankart procedure.

Dominant side
Four studies [16, 20, 21, 28] presented information 
regarding side dominance of the shoulder with recur-
rent instability. Pooled data showed that recurrent 
instability after a Bankart procedure was less common 
on the dominant side than on the non-dominant side 

Fig. 3 Sex and recurrent shoulder instability

Table 5 Type of sport and recurrent shoulder instability

Non, no shoulder instability; Rec, recurrent shoulder instability

Type of sport Hayashida 
et al.

Van et al. Boileau 
et al.

Burkhart 
et al.

Thal et al. Voos et al. Total

Rec Non Rec Non Rec Non Rec Non Rec Non Rec Non Recurrence Non‑recurrence

Contact sports 7 17 8 19 14 66 14 87 3 39 5 14 17.4% (51/293) 82.6% (242/293)

Noncontact sports 8 50 16 33 5 46 7 86 2 28 5 14 14.3% (43/300) 85.7% (257/300)

Total 15 67 24 52 19 112 21 173 5 67 10 28 15.9% (94/593) 84.1% (499/593)

Fig. 4 Type of sport and recurrent shoulder instability
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(11.9% [51/429] vs 16.4% [30/183]; Table 6). This result 
was not statistically significant but was homogeneous 
(OR 0.91, 95% CI 0.54–1.54, Z = 0.34, p = 0.73, I2 = 0%; 
Fig.  5). Therefore, there is no evidence to suggest that 
dominant side is an important risk factor for recurrent 
instability following a Bankart procedure.

Number of preoperative dislocations
Three studies [20, 21, 33] investigated the associa-
tion between number of preoperative dislocations 
(more than five) and recurrent instability following 
Bankart repair (Table  7). Pooled data indicated that 

Table 6 Dominant side and recurrent shoulder instability

Non, no shoulder instability; Rec, recurrent shoulder instability

Tamali et al. Porcellini et al. Thal et al. Van et al. Total

Rec Non Rec Non Rec Non Rec Non Rec Non

Dominant side 13 39 24 277 2 38 12 24 11.9% (51/429) 88.1% (378/429)

Non-dominant side 8 27 7 77 3 29 12 20 16.4% (30/183) 83.6% (153/183)

Total 21 66 31 354 5 67 24 44 13.2% (81/612) 86.8% (531/612)

Fig. 5 Dominant side and recurrent shoulder instability

Table 7 Number of preoperative dislocation and recurrent shoulder instability

Non, no shoulder instability; Rec, recurrent shoulder instability

No. of dislocation Kandziora et al. Imhoff et al. Van et al. Total

Rec Non Rec Non Rec Non Rec Non

≤ 5 17 56 12 96 14 21 20.0% (43/216) 80.0% (173/216)

> 5 36 54 6 62 9 19 27.4% (51/186) 72.6% (135/186)

Total 53 110 18 152 23 40 23.4% (94/402) 76.6% (308/402)

Fig. 6 Number of preoperative dislication and recurrent shoulder instability
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patients with more than five preoperative dislocations 
experienced a higher rate of recurrent instability than 
those with fewer dislocations (27.4% [51/186] vs 20% 
[43/216]). More than five dislocations was associated 
with a significantly higher odds of recurrent instability 
(OR 1.16, 95% CI 0.53–2.55, Z = 0.37, p = 0.71, I2 = 55%; 
Fig. 6). Therefore, we found that there was marginal to 
no evidence to suggest that more than five preoperative 
dislocations is an important risk factor for recurrent 
instability following a Bankart procedure.

Shoulder hyperlaxity
Four studies [11, 24, 28, 30] provided information on the 
relationship between shoulder hyperlaxity and recurrent 
instability. Pooled data showed that patients with shoul-
der hyperlaxity had a higher rate of recurrent instability 
than those who did not (28.7% vs 19.2%; Table 8). Moreo-
ver, patients with shoulder hyperlaxity were 4.5 times 

more likely to experience recurrent instability (OR 4.55, 
95% CI 2.19–9.44, Z = 4.07, p < 0.0001, I2 = 0%; Fig.  7). 
These findings strongly suggest that shoulder hyperlaxity 
is an important risk factor for recurrent instability fol-
lowing a Bankart procedure.

Pathoanatomical factors
Hill‑Sachs lesions
Seven studies reported on the association between pres-
ence of a Hill-Sachs lesion and recurrent instability [21, 
22, 24, 30, 31, 35, 37]. When the data were combined, 
recurrent instability events after Bankart repair were 
more common in patients with radiographic evidence 
of a Hill-Sachs lesion than in those without this lesion 
(24% [96/399] vs 10.2% [37/361]; Table  9). Meta-anal-
ysis showed that patients with a Hill-Sachs lesion were 
more likely to experience recurrent instability (OR 3.61, 
95% CI 2.06–6.33, Z = 4.48, p < 0.00001, I2 = 0%; Fig.  8). 

Table 8 Shoulder hyperlaxity and recurrent shoulder instability

Non, no shoulder instability; Rec, recurrent shoulder instability

Tamali et al Boileau et al Voos et al Su et al Total

Rec Non Rec Non Rec Non Rec Non Rec Non

Shoulder hyperlaxity 4 2 17 73 4 7 10 5 28.7% (35/122) 71.3% (87/122)

Non-shoulder hyperlaxity 17 64 2 39 9 53 17 33 19.2% (45/234) 80.8% (189/234)

Total 21 66 19 112 13 60 27 38 22.5% (80/356) 77.5% (276/356)

Fig. 7 Shoulder hyperlaxity and recurrent shoulder instability

Table 9 Hill-Sachs lesion and recurrent shoulder instability

HSL, Hill-Sachs lesion; Non, no shoulder instability; Rec, recurrent shoulder instability

Flinkkila 
et al.

Shibata 
et al.

Su et al. Boileau 
et al.

Burkhart 
et al.

Ungersbock 
et al.

van et al. Total

Rec Non Rec Non Rec Non Rec Non Rec Non Rec Non Rec Non Rec Non

HSL 26 80 7 64 19 14 18 92 3 0 3 28 20 25 24.0% (96/399) 75.9% (303/399)

Non HSL 6 60 2 29 8 24 1 20 18 173 1 10 1 8 10.2% (37/361) 89.7% (324/361)

Total 32 140 9 93 27 38 19 112 21 173 4 38 21 33 17.5% (133/760) 82.5% (627/760)
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Therefore, there was strong evidence to suggest that a 
Hill-Sachs lesion is an important risk factor for recurrent 
instability following a Bankart procedure.

Off‑track lesions
Radiographic evidence of an off-track lesion was 
reported by two studies [24, 26]. When the data were 
combined, patients with an off-track lesion were mark-
edly more likely to experience a recurrent instability 
event (53.8% [14/26] vs 13% [37/286]; Table 10). Pooled 
analysis revealed that having an off-track lesion was 
significantly associated with an increased likelihood of 
having a recurrent instability event following a Bankart 
procedure (OR 5.53, 95% CI 2.21–13.86, Z = 3.65, 
p = 0.0003). Heterogeneity was considered unimportant 
(I2 = 0%; p = 0.64; Fig.  9). Therefore, there was strong 

evidence to suggest that the presence of an off-track 
lesion is an important risk factor for recurrent instabil-
ity following Bankart repair.

Glenoid bone lesions
Nine studies [14, 21–24, 30, 31, 35, 37] reported on the 
recurrence rates for shoulder instability according to 
whether or not a glenoid bone lesion was present. Pooled 
data showed that patients were more likely to experience 
a recurrent instability event following Bankart proce-
dure if they had a glenoid bone lesion (28.3% [134/473] 
vs 10.2% [82/803]; Table 11). Pooled analysis showed that 
having a glenoid bone lesion conferred a significantly 
higher odds of developing a recurrent instability event 
(OR 2.8, 95% CI 1.96–4.01, Z = 5.66, p < 0.00001). Hetero-
geneity was considered unimportant (I2 = 38%, p = 0.13; 

Fig. 8 Hill-Sachs lesion and recurrent shoulder instability (HSL, Hill-Sachs lesion)

Table 10 Off-track lesion and recurrent shoulder instability

Non, no shoulder instability; Rec, recurrent shoulder instability

Su et al. Locher et al. Total

Rec Non Rec Non Rec Non

Off-track lesion 10 4 4 8 53.8% (14/26) 46.2% (12/26)

Non 12 32 25 217 13.0% (37/286) 87.0% (249/286)

Total 22 36 29 225 16.3% (51/312) 83.7% (261/312)

Fig. 9 Off-track lesion and recurrent shoulder instability
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Fig.  10). Therefore, there was strong evidence to sug-
gest that having a glenoid bone lesion was an important 
risk factor for recurrent instability following a Bankart 
procedure.

SLAP lesions
Two studies [24, 29] investigated the association 
between having a SLAP lesion and recurrent instability 
following a Bankart procedure (Table 12). Pooled anal-
ysis indicated that a SLAP lesion was not significantly 
associated with an increased likelihood of recurrent 
instability following a Bankart procedure (OR 1.5, 
95% CI 0.24–9.29, Z = 0.44, p = 0.66). Heterogeneity 
was considered significant (I2 76%, p = 0.04; Fig.  11). 

Therefore, there was no evidence to suggest that a 
SLAP lesion is an important risk factor for recurrent 
instability after Bankart repair.

Discussion
This systematic review and meta-analysis yielded three 
main findings. First, there was strong evidence that 
recurrent instability following a Bankart procedure was 
more likely in patients younger than 20 years of age and 
those with a Hill-Sachs lesion, a glenoid bone lesion, 
shoulder hyperlaxity, or an off-track lesion. Second, 
there was moderate evidence that male sex and play-
ing a contact sport was more common in patients with 
recurrent instability. Three, there was no evidence of 

Fig. 10 Glenoid bone lesion and recurrent shoulder instability

Table 12 SLAP tear and recurrent shoulder instability

SLAP, superior labrum from anterior to posterior; Non, no shoulder instability; Rec, recurrent shoulder instability

Pogorzelski et al. Su et al. Total

Rec Non Rec Non Rec Non

SLAP tear 4 28 11 6 30.6% (15/49) 69.4% (34/49)

Non-SLAP tear 6 24 16 32 28.2% (22/78) 71.8% (56/78)

Total 10 52 27 38 29.1% (37/127) 70.9% (90/127)

Fig. 11 SLAP tear and recurrent shoulder instability (SLAP, superior labrum from anterior to posterior)
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recurrent involvement of the dominant side and having a 
SLAP lesion or more than five preoperative dislocations. 
In addition, this systematic review provides a quantita-
tive analysis of the risk factors for recurrent instability 
after Bankart, which can help the surgeons to choose the 
appropriate surgical approach according to the patient 
and to choose bone block surgery instead of Bankart 
when necessary, which can reduce the rate of postopera-
tive recurrent instability.

Patient‑related factors
Age was identified as the primary risk factor for recur-
rent instability following a Bankart procedure [11, 14, 
16, 20, 22, 24, 30–34]. Some studies [14, 22] have sug-
gested that patients aged ≥ 20  years have lower rates 
of recurrent instability following a Bankart proce-
dure than those ≤ 19  years. Our finding that patients 
aged ≤ 19 years were 4.42 times more likely to experience 
recurrent instability than older patients is in line with this 
suggestion. Many factors can lead to this phenomenon, 
including lateral glenohumeral joint capsule insertion at 
a younger age, greater joint capsule elasticity at a younger 
age, and level of activity [38]. Another possible factor is 
lower compliance with postoperative rehabilitation in the 
younger age group. Therefore, 20 years could be used as 
the critical age cut-off for recurrent instability following a 
Bankart procedure.

There is discrepancy in the literature regarding the rela-
tionship between the recurrence rate and male sex. Pro-
cellini et al. [16] reported that 21 (90.3%) of 31 patients 
who experienced recurrent instability were male and 
three (9.7%) were female. They suggested that the risk for 
recurrence was approximately 3.5 times higher among 
male patients than female patients. However, other stud-
ies [21, 24, 30] found that sex had no effect on the like-
lihood of recurrent instability. Our systematic review 
found that men was more likely to experience recurrent 
instability.

There is also controversy in the literature regarding 
the relationship between recurrent instability and play-
ing contact sports. Voos et al. [11] reported that 5 of 19 
patients in a contact sports group experienced recur-
rent dislocation vs 5 of 19 in a non-contact sports group 
(p > 0.05). Thal et  al. [20] found no association between 
playing contact sports and recurrent instability after 
Bankart repair. In contrast, Van et  al. [21] suggested 
that patients who play contact sports were more prone 
to recurrent instability. Our meta-analysis showed that 
patients who played contact sports were 1.54 times more 
likely to experience recurrent instability than those who 
did not; however, this result was not statistically signifi-
cant (p = 0.07).

Shoulder hyperlaxity is an independent risk factor 
for recurrence dislocation after Bankart revision and is 
related to the amount of plastic deformation of the cap-
sule after recurrent instability. However, there remains 
controversy on this issue in the literature. Some studies 
[11, 24, 28, 30] found that patients with shoulder hyper-
laxity had a higher rate of recurrent More than five dis-
locations was associated with a significantly higher 
odds of recurrent instability whereas Lee et al. [15] and 
Hayashida et  al. [36] suggested that shoulder hyperlax-
ity has no significant effect on recurrent instability. Our 
meta-analysis showed that patients with shoulder hyper-
laxity were 4.5 times more likely to experience recur-
rent instability than those without shoulder hyperlaxity 
(p < 0.0001). These findings strongly suggest that shoul-
der hyperlaxity is an important risk factor for recurrent 
instability following a Bankart procedure.

Pathoanatomical factors
A Hill-Sachs lesion is found in 47–100% of patients who 
experience anterior shoulder instability [39]. The pres-
ence of a Hill-Sachs lesion on magnetic resonance imag-
ing was found to be a strong risk factor for recurrent 
instability following a Bankart procedure. Some studies 
[23, 24, 30, 31, 35] found that patients with a Hill-Sachs 
lesion were more likely to experience recurrent instabil-
ity whereas other studies [21, 37] found that neither the 
presence or magnitude of a Hill-Sachs lesion influenced 
the recurrent instability rate. This review found that 
recurrent instability events after Bankart repair were 
more common in patients with radiographic evidence 
of a Hill–Sachs lesion than in those without this lesion. 
Furthermore, Su et al. [24] reported that patients with an 
off-track lesion had a nearly ninefold increase in recur-
rent instability rate. Locher et al. [26] also reported that 
patients with an off-track lesion had an 8.3 times higher 
risk of recurrence that was significantly associated with 
failure of Bankart revision. This meta-analysis found that 
having an off-track lesion was significantly associated 
with an increased likelihood of a recurrent instability 
event following a Bankart procedure (p = 0.0003). There 
was strong evidence to suggest that the presence of an 
off-track lesion is an important risk factor for recurrent 
instability following Bankart repair.

The finding of decreased recurrent instability in the 
presence of a glenoid bone lesion was not surprising. 
It has been shown that a glenoid bone lesion can affect 
glenohumeral stability in two ways. First, the arc length 
of the glenoid is decreased and, second, the loss of the 
glenoid surface reduces the concavity of the glenoid [35, 
40]. Generally, a glenoid bone lesion greater than 20–25% 
is considered a critical contributor to poor surgical 
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outcomes after Bankart repair [41–43]. In a cadaveric 
study, Itoi et al. [43] found that a glenoid bone defect of 
more than 21% remained unstable after Bankart repair. 
Moreover, a recent study demonstrated that a glenoid 
bone defect of 17.3% should be considered as the critical 
amount of bone loss that may result in recurrent insta-
bility after arthroscopic Bankart repair [25]. Moreover, 
another clinical report suggested that the critical value 
for glenoid bone loss, especially relating to failure rates 
after primary arthroscopic Bankart repair for anterior 
shoulder instability, was 13.5% [44]. Our meta-analysis 
showed that a glenoid bone lesion is an important risk 
factor for recurrent instability following a Bankart pro-
cedure. However, there is still controversy regarding the 
critical amount of glenoid bone loss with regard to failure 
after Bankart repair. Our meta-analysis found that other 
factors, including dominant side, a SLAP lesion, and 
more than five preoperative dislocations, had no effect on 
recurrent instability following Bankart repair.

This review and meta-analysis has some limita-
tions. First, it included 19 studies, of which 16 (84.2%) 
were retrospective and three (15.8%) were prospec-
tive. The retrospective studies were limited by incom-
plete information and loss to follow-up in the medical 
records. Therefore, our findings may be affected by 
the number of studies of lower quality included. Fur-
thermore, evaluation of the heterogeneity of variables 
highlighted the variability among the studies. Finally, 
there were only three studies with a follow-up dura-
tion of more than 5  years, which may have affected 
our results, and we could not extract all data on bone 
lesions so could not analyze critical values or all types 
of bone lesions.

Conclusions
This systematic review was carried out to identify the 
risk factors associated with recurrent shoulder instabil-
ity after performing a Bankart procedure. Firstly, patients 
younger than 20  years of age, presence of a Hill–Sachs 
lesion, a glenoid bone lesion, shoulder hyperlaxity, and 
an off-track lesion appeared to be significant predictors 
of recurrent instability. Furthermore, male sex and play-
ing contact sports were found to have an association 
with recurrent instability following a Bankart procedure. 
Finally, involvement of the dominant side, presence of a 
SLAP lesion, and having more than five preoperative dis-
locations were not significantly associated with postop-
erative recurrent instability. There is need for prospective 
cohort studies with large sample sizes that could be used 
in the future to confirm the value of the risk factors iden-
tified in this review.
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