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Original Article

Increasing preoperative dislocations 
and total time of dislocation affect 
surgical management of anterior shoulder 
instability
Patrick J. Denard1,2, Xuesong Dai3, Stephen S. Burkhart3

ABSTRACT
Purpose: Our purpose was to determine the relationship between number of preoperative shoulder 
dislocations and total dislocation time and the need to perform bone deficiency procedures at 
the time of primary anterior instability surgery. Our hypothesis was that need for bone deficiency 
procedures would increase with the total number and hours of dislocation.
Materials and Methods: A retrospective review was performed of primary instability surgeries 
performed by a single surgeon. Patients with <25% glenoid bone loss were treated with an 
isolated arthroscopic Bankart repair. Those who also had an engaging Hill-Sachs lesion underwent 
arthroscopic Bankart repair with remplissage. Patients with >25% glenoid bone loss were treated 
with Latarjet reconstruction. Number of dislocations and total dislocation time were examined for 
their relationship with the treatment method.
Results: Ten arthroscopic Bankart repairs, 13 arthroscopic Bankart plus remplissage 
procedures, and 9 Latarjet reconstructions were available for review. Total dislocations 
(P = 0.012) and total hours of dislocation (P = 0.019) increased from the Bankart, to 
the remplissage, to the Latarjet groups. Patients with a total dislocation time of 5 h or 
more were more likely to require a Latarjet reconstruction (P = 0.039). Patients with only 
1 preoperative dislocation were treated with an isolated Bankart repair in 64% (7 of 11) of 
cases, whereas those with 2 or more dislocations required a bone loss procedure in 86% 
(18 of 21) of cases (P = 0.013).
Conclusion: Increasing number of dislocations and total dislocation time are associated with 
the development of glenoid and humeral head bony lesions that alter surgical management of 
anterior shoulder instability. The necessity for the addition of a remplissage to an arthroscopic 
Bankart repair or the use of a Latarjet reconstruction increases with only 1 recurrent dislocation.
Level of evidence: Level III, retrospective comparative study.
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INTRODUCTION

Anterior shoulder dislocation is associated with approximately a 
67% chance of recurrence in individuals under the age of 40.[1,2] 
Arthroscopic stabilization may reduce the risk of recurrence 

to <10%.[3,4] Some authors have therefore proposed primary 
arthroscopic stabilization for patients with high risk of recurrence,[4,5] 
while others have reported that there is no difference in outcome 
or complication in patients treated with primary stabilization 
compared to those treated after recurrent dislocations.[6]
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Several studies have demonstrated that recurrent anterior 
instability is associated with the development of associated 
pathology as well as long-term glenohumeral arthritis.[7-10] In 
addition, recurrent instability has been associated with the 
development of glenoid bone loss and Hill-Sachs lesions.[11-13] 
These bony lesions are particularly important because they 
affect the treatment. In particular, glenoid bone loss >25% or 
a deep engaging Hill-Sachs lesion are associated with high-risk 
of recurrence following an isolated arthroscopic Bankart 
repair.[3,14,15] In these settings the addition of an arthroscopic 
remplissage to a Bankart repair or conversion to a Latarjet 
reconstruction have been advised.[16,17] While these procedures 
have been shown to reduce the risk of recurrent instability, they 
increase operative complexity and the risk of complication, 
particularly with regard to Latarjet, which has a complication 
rate as high as 25%.[18] Therefore, identifying risk factors, 
which lead to the need for these procedures may be useful in 
improving outcomes and reducing complications in patients 
with anterior shoulder instability.

The purpose of this study was to determine the relationship 
between the number of preoperative shoulder dislocations 
and total dislocation time and the need for bone deficiency 
procedures (Latarjet or remplissage) at the time of primary 
anterior instability surgery. Our hypothesis was that the need 
for bone deficiency procedures would increase with the total 
number and hours of dislocation.

MATERIALS AND METHODS

Study population
Institutional Review Board approval was obtained prior to 
commencing the study. A retrospective review was performed 
of all primary instability surgeries performed by a single surgeon 
between January 2007 and December 2010. The inclusion 
criteria were a primary instability procedure consisting of 
either both an arthroscopic anterior Bankart repair, and an 
arthroscopic Bankart repair with concomitant remplissage, or 
an open Latarjet reconstruction. Additional inclusion criteria 
included a record of the number of dislocations and the total 
time that the shoulder was dislocated prior to surgery. Exclusion 
criteria included isolated posterior Bankart repairs, atraumatic 
multidirectional instability, and revision instability procedures. 
Seventy nine patients met the inclusion criteria including: 38 
arthroscopic anterior Bankart repairs, 29 arthroscopic Bankart 
repairs with concomitant remplissage procedures, and 12 open 
Latarjet reconstructions. Complete data about the number of 
dislocations and total dislocation time was available for 10 
Bankart repairs, 13 Bankart plus remplissage procedures, and 
9 Latarjet reconstructions.

A chart review was performed to obtain basic demographic 
data including age at the time of surgery, male or female sex, 
and dominant extremity. The total number of dislocations prior 
to surgery and the total hours of dislocation were also obtained 

by chart review. Total dislocation time was determined by 
the patient’s estimate of the total number of hours that the 
humeral head was completely separated from the glenoid (total 
dislocation to reduction time). For example, an individual who 
dislocated the shoulder 2 times in which the shoulder was 
out of joint for 30 min prior to reduction the 1st time and 2 h 
prior to reduction the 2nd time would have a total dislocation 
time of 2.5 h.

Surgical procedures
All surgeries were performed by the senior author. All patients 
were initially placed in the lateral decubitus position, and a 
diagnostic arthroscopy was performed. While viewing from an 
anterosuperolateral portal, the percentage of glenoid bone loss 
was arthroscopically quantified with a calibrated probe.[19] The 
depth of the Hill-Sachs lesion was also assessed with a calibrated 
probe. The arm was then temporarily removed from traction 
and placed in 90° of abduction and 90° of external rotation to 
assess for an engaging Hill-Sachs lesion.

During the study period, surgical treatment was based on the 
following guidelines:
1.	 Patients with <25% glenoid bone loss and a minimal 

Hill-Sachs lesion were treated with an isolated arthroscopic 
Bankart repair

2.	 Patients with <25% glenoid bone loss and Hill-Sachs lesion 
>4 mm in depth that was engaging were treated with an 
arthroscopic Bankart repair as well as an arthroscopic 
remplissage

3.	 Patients with >25% glenoid bone loss (confirmed 
arthroscopically first) were treated with an open Latarjet 
reconstruction

4.	 Selected patients with <25% glenoid bone loss, who also 
had a deep Hill-Sachs lesion that extended so far medially 
or superiorly that the surgeon felt that a remplissage would 
adversely change the vector of the infraspinatus (thereby 
contraindicating remplissage as a treatment option), were 
treated with a Latarjet reconstruction.

The techniques for each of these procedures have previously 
been described in detail and are not reviewed here since this 
paper examines the preoperative factors associated with the 
selection of the procedures, and not the functional outcome 
or recurrence rate.

Statistical analysis
Statistical analysis was conducted by a trained statistician using 
SAS 9.2 (SAS Institute; Cary, NC, USA). Continuous data were 
described by means and 95% confidence intervals (CIs). To 
examine factors associated with each procedure, Chi-square 
tests or Fisher’s exact tests (where data were sparse) were 
conducted to determine differences in categorical variables; 
continuous variables were assessed via Wilcoxon Rank Sum 
test for nonparametric data. The data were further analyzed 
combining procedure groups to evaluate:
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1.	 No bone loss (Bankart) versus bone loss (remplissage or 
Latarjet), and

2.	 Open (Latarjet) versus arthroscopic treatment (Bankart 
and remplissage).

Two-tailed P < 0.05 was considered significant.

RESULTS

There was no difference in baseline characteristics including 
age, sex, and dominant arm between the three groups [Table 1].

Patients who underwent Latarjet reconstruction had more 
dislocations prior to the index surgery, had their shoulders 
dislocated for a longer period, and had a higher percentage of 
glenoid bone loss at the time of treatment [Table 2].

For comparative purposes, the data were also analyzed by 
arthroscopic treatment (Bankart as well as Bankart plus 
remplissage) versus open treatment (Latarjet). Patients treated 
with an arthroscopic approach had a mean 2.8 dislocations 
(95% CI: 1.8-3.8) compared to 6.1 dislocations (95% CI: 2.4-
9.8) in those requiring Latarjet reconstruction (P = 0.012). 
Patients with 5 or more preoperative dislocations were 
more likely to be treated with a Latarjet (P = 0.023). The 
arthroscopic patients also had a shorter dislocation time (2.4 
h; 95% CI: 1.5-3.3) compared to the Latarjet group (5.6 h; 
95% CI: 2.8-8.3) (P = 0.006). Patients with a total dislocation 
time of 5 h or more were more likely to require a Latarjet 
reconstruction (P = 0.039).

Finally, the patients were placed into two groups to compare no 
bone loss (Bankart) versus bone loss (Bankart plus remplissage; 
and Latarjet). In the Bankart group, a mean of 2.0 dislocations 
(95% CI: 0.6-3.4) occurred before surgery, compared to a mean 
of 4.5 dislocations (95% CI: 2.8-6.2) in the bone loss group 
(P = 0.014). There was no difference in the total dislocation 

time between the two groups (2.1 h vs. 3.8 h; P = 0.125). Patients 
with more than 1 preoperative dislocation were more likely 
to require a bone loss procedure (P = 0.013). Patients with 
only 1 preoperative dislocation were treated with an isolated 
Bankart repair in 64% (7 of 11) of cases, whereas those with 
2 or more dislocations required a bone loss procedure in 86% 
(18 of 21) of cases.

DISCUSSION

This study examined the relationship of how the preoperative 
number of dislocations and the total dislocation time affect the 
complexity of a primary glenohumeral stabilization procedure. 
Our data support the hypothesis that both increasing number of 
dislocations and the total dislocation time lead to an increased 
need for more complex procedures to address bone deficiency 
at the time of primary stabilization procedure. This study adds 
to the growing recognition that recurrent anterior glenohumeral 
dislocations have pathological consequences that may affect 
the ultimate treatment.

In a prospective arthroscopic evaluation of 91 patients with 
anterior shoulder instability, Habermeyer et al. demonstrated 
that increasing number of dislocations were associated with 
progressive damage to the capsulolabral complex.[7] Gutierrez 
et al. reviewed 96 patients who underwent an arthroscopic 
Bankart repair and noted that those with more than 1 dislocation 
were more likely to have associated lesions.[8] A posterior 
Bankart tear was observed in 28% of 1st time dislocations, 
which increased to 47% in patients with 2 or more dislocations. 
Similarly, superior labrum anterior posterior lesions were 
observed in 12% of 1st time dislocations, compared to 24% in 
recurrent cases.

Recurrent shoulder instability is associated with the 
development of glenohumeral arthritis. Franceschi et al. 
noted a 2.3 times increased risk of glenohumeral arthritis with 
increasing number of preoperative dislocations.[9] At 25 years 
follow-up Hovelius and Saeboe noted that patients with just 
1 recurrent subluxation or dislocation had moderate or severe 
glenohumeral arthritis in 35% of cases compared to 17% in 
patients who did not have recurrent instability.[10]

In addition to soft-tissue pathology and glenohumeral arthritis, 
increasing number of dislocations appears to be related to the 
development of bony lesions. Studies by Edwards et al.[11] and 
Sugaya et al.,[12] for instance, have demonstrated that Hill-Sachs 
lesions and some degree of glenoid bone loss are nearly universal 
in patients with recurrent instability. In 2000, Burkhart and 
De Beer first brought attention to the impact of these bony 
defects on recurrence after arthroscopic Bankart repairs.[3] They 
reported that in the presence glenoid bone loss >25% or an 
engaging Hill-Sachs lesion, recurrence after an isolated Bankart 
repair was 67% at a mean follow-up of 27 months. However, 
when glenoid bone loss was <25% and when the Hill-Sachs 
lesion was not engaging, an isolated arthroscopic Bankart 

Table 1: Baseline characteristics of the study population
Patient 
characteristics

Bankart  
(n = 10) (%)

Bankart plus 
remplissage  
(n = 13) (%)

Latarjet  
(n = 9) (%)

P

Mean age at 
surgery (95% CI)

30.7 (19.5-
41.9)

25.0 (20.0-30.0) 33.0 (25.3-
40.8)

0.245

Male sex % 90.0 84.6 77.8 0.843
Dominant arm % 40.0 30.8 33.3 0.813
CI = Confidence interval

Table 2: Glenoid bone loss and dislocation characteristics 
of the study population
Dislocation 
variables 

Mean (95% CI) P
Bankart Bankart plus 

remplissage
Latarjet

Glenoid bone loss % 7 (0-13) 5 (1-9) 27 (18-36) <0.001
Total dislocations 2.0 (0.6-3.4) 3.4 (1.8-4.9) 6.1 (6.4-9.8) 0.012
Hours dislocated 2.1 (0.9-3.3) 2.6 (1.3-3.9) 5.6 (2.8-8.3) 0.019
CI = Confidence interval
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repair was successful in 96% of cases. Subsequently, Burkhart 
et al. reported that when an open Latarjet reconstruction was 
performed for patients with glenoid bone loss >25% or an 
engaging Hill-Sachs lesion their recurrence rate decreased to 
4.9%.[16] Since, the development of bony defects alters treatment 
protocols, understanding risk factors for the development 
of these lesions is important. Moreover, preventing the 
development of these lesions may allow less invasive treatment 
in the form of arthroscopic stabilization as opposed to open 
bone block procedures such as the Latarjet.

Milano et al. performed computed tomography scans on 161 
patients with anterior shoulder instability and assessed risk 
factors for the development of glenoid bone defects.[13] They 
reported that male gender and increasing number of dislocations 
were associated with the development of a glenoid bone 
defect. Increasing the number of dislocations in particular was 
associated with a 9.5 times risk for the development of glenoid 
bone loss >20%. The current study helps further quantify the 
impact of recurrent dislocations on the development of bony 
defects. Patients with a single dislocation were treated with 
an isolated Bankart repair in 64% of cases. In other words, in 
64% of cases the glenoid bone loss or Hill-Sachs defect were 
not substantial enough to require more than arthroscopic 
Bankart repair. On the other hand, in patients with 2 or more 
dislocations there was judged to be a substantial bony lesion 
requiring a Bankart repair plus remplissage or Latarjet in 86% 
of cases. In addition, patients with 5 or more dislocations 
were more likely to undergo a Latarjet reconstruction. In the 
authors’ opinion, these findings support primary arthroscopic 
stabilization in patients with high risk for recurrent anterior 
shoulder instability.

To the best of our knowledge and belief, this is the first study 
to examine the relationship between total dislocation time 
and method of stabilization so far. Total hours of dislocation 
increased from a mean of 2.1 in the Bankart group, to 2.6 in the 
Bankart plus remplissage group, to 5.6 in the Latarjet group. 
Most notably, patients with a total dislocation time of 5 h 
or more were more likely to require Latarjet reconstruction. 
Total dislocation time, therefore, appears to be related to the 
development of bony lesions and may be another worthwhile 
factor to consider in the history of a patient with shoulder 
instability.

This study is limited by the lack of inclusion of postoperative 
follow-up. Specifically, the rate of postoperative recurrence is 
not known in this cohort of patients. However, our goal was 
simply to examine how the number and hours of preoperative 
dislocations affected treatment. Moreover, these data have 
previously been published on other cohorts of patients that 
were treated with a similar algorithm.[3,16,17] There is also a 
potential selection bias toward more bony procedures in 
patients with more dislocations or a total dislocation time 
since these factors were known prior to surgery. However, 
we believe this is unlikely, since, the baseline demographics of 

the patients were similar, and a consistent surgical algorithm 
was used based on arthroscopic evaluation. Finally, the major 
limitation of this was the retrospective collection of a number 
of dislocations and total dislocation in time. In our experience, 
when patients are asked these questions that they demonstrate 
good recall. However, because the questions are not asked 
prospectively, and we only included patients with complete 
information regarding number and hours of dislocation, many 
patients were excluded from the study, limiting the size of 
the cohort. Prospective evaluation is, therefore, necessary to 
corroborate our findings.

CONCLUSION

Increasing number of dislocations and the total dislocation 
time are associated with the development of glenoid and 
humeral head bony lesions that alter surgical management of 
anterior shoulder instability. The addition of a remplissage 
to an arthroscopic Bankart repair or the use of a Latarjet 
reconstruction increases with only 1 recurrent dislocation. These 
findings support primary arthroscopic stabilization in patients at 
high risk for recurrent anterior glenohumeral instability.
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