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Abstract
Background: The optimal surgical treatment of recurrent traumatic anterior shoulder instability remains a
debated topic. The soldier is a special population with high-intensity military training of shoulder. The
purpose of this study was to evaluate the clinical outcomes of arthroscopic Bankart repair for recurrent
shoulder instability in soldiers and identify the related risk factors.

Methods: A retrospective single-center analysis was performed for soldiers with recurrent shoulder
instability who underwent arthroscopic Bankart repair between 2009 and 2014. The primary outcome
measure was recurrence of instability (redislocation or subluxation). Statistical analysis by binary logistic
regression analysis was performed for the signi�cance of various risk factors including sex, gender,
number of preoperative dislocations (single/recurrent), the time interval between the �rst dislocation and
the surgery (less or more than 6 months), SLAP repair and number of anchors. The functional outcomes
were assessed with the visual analog scale (VAS), the American Shoulder and Elbow Surgery Score
(ASES) and Rowe stability score preoperatively and at the last follow-up.

Results: A total of 95 shoulders were followed for 53.81±9.37 months (range, 38 to 92 months). The
overall postoperative recurrent instability rate was 16.84% (16 in 95). The statistical analysis showed
signi�cant differences in age (P=0.045, OR=0.818), and the time interval between the �rst dislocation and
surgery (P=0.035, OR=5.289). There was a signi�cant improvement in the mean VAS, ASES, and Rowe
scores postoperatively (P<0.05), but the mean VAS and Rowe scores were lower in the patients of
recurrence (P=0.022 and 0.034, respectively).

Conclusions: This study suggested that surgery within 6 months of the �rst dislocation may be required
for the young soldiers, although several repair techniques exist for anterior shoulder instability,
arthroscopic Bankart repair remains a viable option.

Background
Anterior shoulder dislocation is the most common major joint dislocation(1, 2), which is always
complicated by recurrent instability (3, 4). Various biomechanical changes contribute to this recurrence.
Translation of the humeral head can cause an associated avulsion of the glenoid labrum known as a
Bankart lesion, which causes an increase in anterior translation in all positions of elevation (5), conferring
recurrent instability(3). Surgical intervention is necessary for the patients suffering from recurrent
instability of the shoulder joint following the �rst episode of shoulder dislocation(6).

The optimal surgical treatment of recurrent traumatic anterior shoulder instability remains a debated
topic, with a number of procedures being developed over time(7, 8). Two of the most popular techniques
are arthroscopic Bankart repair and open Lartarjet procedure. The arthroscopic Bankart technique repairs
and reconstructs labrum capsule anatomically (9, 10), which currently the treatment of choice according
to various surveys of surgeons, with >90% of surgeons choosing the Bankart procedure as initial repair for
recurrent instability(11-13). Several studies have compared these two techniques, but the rates of
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recurrence after surgeries vary widely in the literature, ranging from 0% to 30% for arthroscopic Bankart
repair(14, 15), with a mean of 9%(16), and from 2% to 14% for the open Latarjet procedure, with a mean
of 7%(17, 18). In recent years, a plethora of studies have emerged to address the dislocation in athletes
with highly activities(8, 19-21). Athletes participating in contact or collision sports are more susceptible to
high-velocity impacts and repetitive positions that make their shoulders vulnerable to injury when
compared with non-contact athletes(21). The arthroscopic Bankart repair has favorable results in most
populations 3-6, but higher failure rates have been reported in contact and collision athletes (21, 22). The
Latarjet procedure is demonstrated to be possibly superior to a Bankart repair for athletes with
professional contact sports(23). However, Latarjet procedures have been associated with a higher
complication rate, such as implant failure and the development of postoperative osteoarthritis, occurring
in up to 30% of cases postoperatively(24).

The soldier is a special population with high-intensity military training of shoulder, including contact and
non-contact activities, any shoulder instability may signi�cantly in�uence the military training and the
ability to perform tasks. The purpose of this study is to evaluate the clinical outcomes of arthroscopic
Bankart repair for recurrent shoulder instability in soldiers and identify the related risk factors. We
hypothesized that our surgical technique of arthroscopic Bankart repair and rehabilitation protocol can
provide satisfactory clinical outcomes for the soldiers’ shoulder instability. To our knowledge, there is no
similar studies published before.

Materials And Methods
This is a nonrandomized retrospective study. Approval was obtained from our ethics committee. Inclusion
criteria included primary operations with at least a 3-year follow-up. All patients had a history of trauma
to their shoulder resulting in an anterior glenohumeral dislocation con�rmed on history, physical
examination, and magnetic resonance imaging �ndings. All patients had a Bankart lesion con�rmed at
the time of surgery. Those with an extension of the lesion into the superior labrum (i.e., SLAP tear) were
also included. Exclusion criteria included atraumatic or multidirectional instability, revision Bankart
repairs, signi�cant glenoid bone loss greater than 20% as assessed on preoperative imaging and
con�rmed intraoperatively, an associated rotator cuff tear, a humeral avulsion of the glenohumeral
ligament, and posterior instability. The study included records of 132 soldiers received surgical
interventions with shoulder anterior instability during Math 2009 and May 2014 in our department by the
senior author. According to the inclusion and exclusion criteria, a total of 98 patients with 98 shoulders
were further reviewed. Preoperative assessment included age, gender, and mechanism of injury, as well as
the number of dislocation events prior to repair. All of them did regular physical activities for leisure or
competitions, and combat activities in their military training. None had preoperative osteoarthritis injuries.
All surgeries in this study were performed under arthroscopy assistance in a standardized manner by a
skilled arthroscopic sports medicine trained surgeon.

Surgical Technique
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General anesthesia was administered. All patients underwent an examination under anesthesia to
con�rm anterior instability and to exclude multidirectional instability. Patients were then placed in the
lateral decubitus position, and 4-6 kg of traction was applied to the operative extremity. Preoperative
antibiotic was administered within 1 hour of the start of the procedure. A posterior portal was created and
used as a viewing portal. Subsequently, the glenohumeral joint was inspected and the pathology veri�ed
(Fig.1A). The anterior-superior portal was established above the subscapularis tendon as the working
portal. An elevator was introduced through an anterosuperior portal to mobilize the anteroinferior labral
lesion and to partially decorticate the glenoid neck. This is an important step as incomplete mobilization
of the anterior labrum from the glenoid neck may result in a nonanatomic, less functional repair. A small
burr was then used to create a bleeding bed of bone along the neck of the glenoid. Capsulolabral repair
was performed through an anterosuperior portal using the 3.5-mm metal suture anchors (Smith &
Nephew) (Fig.1B and C). The number of devices used and the amount of capsular shifts were
individualized according to the arthroscopic �ndings. Arthroscopic SLAP repair was simultaneously
performed with suture anchors for the type II and more severe lesion, when necessary. Remplissage was
used for Hill-sachs lesion when necessary. Absorbable sutures were used for skin closure, and arm of the
patient was kept in a shoulder sling.

Postoperative Rehabilitation

A sling was worn for 6 weeks. In this phase, passive and gentle active assistive ROM exercises were
begun, but no active external rotation, extension, or abduction was allowed. During weeks 5 to 6, the
patient worked to gradually improve ROM and initiated stretching exercises, and then the sling was
removed after 6 weeks. From weeks 7 to 14, more aggressive strengthening and ROM were progressed to
restore full ROM and muscular strength, and meet functional demands When full passive and active
shoulder range of motion and adequate strength are achieved, the patient can progress to functional
overhead activity with a full return to activity, but it is important to be aware that deficiencies in rotator
cuff strength may be present. Next, enhancing muscular strength, progressing functional activities, and
maintaining shoulder mobility are very important at the phase of about weeks 15 to 24. Lastly, the return
to activity phase (months 7 to 9) goals included a gradual return to military training while maintaining
strength, mobility, and stability. However, in cases where a SLAP was repaired, no isolated biceps
contractions were allowed until week 5. This protocol was modi�ed slightly for soldiers based on the
athlete’s goals, revision versus primary cases, and the tissue quality at the time of surgery reported in
previous studies(21, 25).

Postoperative Follow-up

Patients were followed up in the outpatient department at 6, 12, and 24 weeks after surgeries, and every 6
months thereafter. At every follow-up, the shoulder stability status was subjectively given special
attention. Frontal and lateral radiographs were obtained immediately after surgery and at every follow-up
to evaluate the location of anchors and the recurrence of dislocation. At the �nal follow-up, radiographs
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and the clinical evaluations, including the physical examinations and scoring systems, were performed
for all patients.

The primary outcome measure was recurrence of instability (redislocation or subluxation). Redislocation
was veri�ed by radiographs. Subluxation was de�ned as a sense of dislocation with a positive anterior
apprehension test(26). Subjective assessment included the visual analog scale (VAS) for pain, the
American Shoulder and Elbow Surgery Score (ASES), the Rowe Instability Score, and any postoperative
complications. The VAS was based on a 1 to 10 scale, where 0 was considered no pain and 10 was
considered severe pain. The ASES and Rowe score was based on a 0 to 100 scale, the higher score
means the better the function. The functional scores were performed before the surgery and at the time of
the �nal follow-up. All patient evaluations were performed by an independent observer not involved in the
surgery performed. The observer is doctor working in our department and have in-depth knowledge of the
disease, the surgery, and the scoring systems.

Statistical Analyses

All statistical analysis was performed using SPSS version for Windows, standard version 17.0 (SPSS,
Chicago, IL). Data were expressed as percentage or mean ± standard (SD). A priori sample size
calculation was conducted based on prior studies. Using differences between presurgical and
postsurgical functional scores, 50 participants would be enough to detect a signi�cant difference with
85% power (α=0.05)(8). Binary logistic regression was used to analyze the in�uence of each risk factor on
postoperative instability. The results of regression analysis are presented as odds ratios (ORs) with
accompanying 95% con�dence intervals (CIs). Results were considered statistically signi�cant when the
null value (1.00) was absent from the CI or P <0.05. The paired t-test was used to compare the
preoperative and postoperative scores. Independent samples t-test was applied to compare the basic
quantitative data and improvement of both scores. Statistical signi�cance was set at P < 0.05.

Results
At the �nal analysis, complete follow-up was achieved for 95 shoulders in 95 patients with a mean follow-
up duration of 53.81±9.37 months (range, 38 to 92 months). Three patient was lost to follow-up because
of broken contact. There were 89 (93.68%) males and 6 females (6.3%), with a mean age of 23.77±4.75
years (range, 18 to 40 years), and all of them received complete serial radiological examinations and
clinical evaluations (Fig.2). Surgeries were taken place 8.73±5.26 months after the initial dislocation
episode (range, 2 weeks to 4.6 years). The average number of anchors used for the Bankart repair was
5.3±2.2. SLAP tear was present and repaired in 30 shoulders (31.58%), including 8 of type I and 22 of type
II or more severe lesion.

Recurrence and Related Predictors

Seventy-nine patients (82.11%) reported a stable shoulder with no postoperative complications or
postoperative perception of instability, and return to service and physical training. The overall
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postoperative recurrent instability rate was 16.84% (16 in 95). Among the 16 patients, 5 patients (5.26%)
experienced a redislocation following treatment with the arthroscopic Bankart procedure, one of them
retired before the end of his service, two of them return to service but changed their job; 11 (11.58%)
reported instability or subluxation (anterior apprehension test positive) after return to training, but the
shoulder did not dislocate, four of them return to service but changed their job. Other than postoperative
dislocations, one patient (1.05%) had a transient sensory brachial plexopathy due to interscalene
anesthesia that resolved within 8 weeks of surgery, one patient (1.05%) had occasional paresthesias in
the arm while performing overhead activities. Among the risk factors, age at surgery, and delayed
surgeries for more than 6 months from the �rst dislocation were signi�cantly associated with recurrent
anterior shoulder instability after the arthroscopic Bankart repairs. The average age at surgery in the
recurrence patients was much younger than the part of no recurrence (21.50±2.098 vs 24.23±5.008;
P=0.045, OR=0.818). Early surgery (within 6 months from the �rst dislocation) was performed only in 36
of 95 patients (37.89%). A delay of more than 6 months between the �rst dislocation and surgery was a
signi�cant risk factor for predicting recurrent anterior instability after the arthroscopic Bankart surgeries
(P=0.035, OR=5.289). Sex, times of dislocations before surgery, concomitant SLAP repair, and the number
of anchors were not found to be signi�cant risk factors for postoperative recurrent instability. The P
values and ORs with 95% CI for each risk factor are shown in Tables 1.
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Table 1. Univariable Binary Logistic Analysis of Risk Factors for Recurrent Instability in soldiers Who
Underwent Arthroscopic Bankart Repair

Risk Factors Recurrence (n=16)
(%)

No Recurrence
(n=79) (%)

P
Value

OR 95% CI

Sex     0.991 1.014 0110-
9.309

Male (n=89) 15 (16.85) 74 (84.27)      

Feale (n=6) 1 (16.67) 5 (66.67)      

Age (mean±SD) 21.50±2.098 24.23±5.008 0.045* 0.818 0.672-
0.996

Time to surgery     0.035* 5.289 1.126-
24.846

≤6 months (n=36) 2 (5.56) 34 (94.44)      

>6 months (n=59) 14 (23.73) 45 (76.27)      

Single/recurrent
dislocations

    0.211 3.810 0.468-
31.025

Single (n=17) 1 (5.88) 16 (94.12)      

Multiple (n=78) 15 (19.23) 63 (80.77)      

SLAP repair     0.707 1.250 0.390-
4.010

Present (n=30) 5 (16.67) 25 (83.33)      

Absent (n=65) 11 (16.92) 54 (83.08)      

No. of anchors     0.391 2.542 0.301-
21.444

<3 (n=11) 3 (27.27) 8 (63.64)      

≥3 (n=84) 13 (15.48) 71 (73.81)      

NOTE. Data are presented as number, percentage or mean±standard deviation (SD). *Statistically
signi�cant different.

Functional Outcomes

The subjective functional outcome measures used to assess functional outcomes were the VAS pain
scale, ASES, and Rowe. There was a signi�cant improvement in the mean VAS, ASES, and Rowe score
postoperatively when compared with preoperatively (all of the P values <0.05), but the mean scores of
VAS and Rowe were signi�cantly lower in the group with recurrence than in the group without (P =0.022
and 0.034, respectively). Detailed scores are summarized in Table 2.
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Table 2. Comparison of Postoperative Functional Outcomes According to the VAS, ASES and Rowe score

  Preoperative   Postoperative  

Recurrence No
Recurrence

P
Value

Recurrence No
Recurrence

               P Value

VAS  5.86±1.32 5.50±1.22 0.666 2.54±1.03 1.12±0.43 0.022#

ASES 47.2±7.22 48.00±10.82 0.894 82.88±6.61 87.64±6.72 0.292

Rowe 38.2±9.63 34.6±5.32 0.485 76.76±5.60 85.18±4.75 0.034#

NOTE. Data are presented as mean±standard deviation. #Statistically signi�cant different

Discussion
Arthroscopic Bankart repair and the open Latarjet bone block procedure are widely considered mainstays
for surgical treatment of recurrent anterior shoulder instability(27). Recently, the Latarjet technique has
attracted enormous interests, and more and more surgeons chose it for the treatment of recurrent anterior
shoulder instability. However, the choice between these two procedures was seemed to depend mainly on
the surgeons’ preference or training rather than on published evidence(27). Some studies analyzed also
demonstrated the cultural bias noted in the selection of surgical technique, and the heterogeneity of the
study population in terms of the level of playing and sport played also make comparison di�cult(25). In
our clinical practice, we may choose the Latarjet procedure for the glenoid bone loss >20%; arthroscopic
Bankart repair was used when glenoid bone loss is less than 20%. Studies indicated that Bankart repair
may be inferior to Latarjet procedure for athletes with professional contact sports(23)28, 29, however,
according to our experience, arthroscopic Bankart repair may be remain an excellent treatment option,
even for the active population.

Currently, there is no consensus on the type of sport and the risk of recurrence(28, 29). Several
publications reported increased risk of recurrence in contact athletes(20, 21, 30), whereas others did not
�nd a signi�cant difference(31-33). Unfortunately, there is high variability in the classi�cation of different
sports that makes comparison di�cult, and none of the present classi�cations was suitable for this
study. The soldier is a special population with high-intensity military training of shoulder, any shoulder
instability may in�uence the military training and the ability to perform military duties(34). In the present
work, we performed the arthroscopy Bankart repair for soldiers. After surgeries, the overall recurrence rate
at a mean follow-up of 53.81±9.37 months was 16.84 % (16 of 95 shoulders). Five of the 16 patients
reported only a single postoperative dislocation. Most of these did not require reduction by a physician,
and none reported any further dislocation. According to the recurrence rate of arthroscopy Bankart
surgery of 4% to 19% in the previous studies(8, 16, 31), our failure rates are relatively high. However, in
this study, recurrence was de�ned as redislocation and subluxation in contrast to other studies, which
only considered redislocation. We believe that subjectively reported subluxation or apprehension alone
without clinically con�rmed signs of instability were not considered as failure. Furthermore, the soldier
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was a relatively young population with high activities, while in previous studies, age was the parameter
most frequently associated with the risk of recurrence. Therefore, we argue that the de�nition of
recurrence and relatively young age of the patients included in this study contributed to the relatively high
recurrence instability rate. Additionally, signi�cant improvements in ASES, Rowe, and VAS scores were
noted, which was similar to Ide et al. reported on 55 patients with signi�cant improvement in Rowe scores
following arthroscopic suture anchor repair(32). However, results showed that patients who had no
recurrence reported less pain when compared with patients who had recurrence.

Age has been the most frequently associated with an increased risk of dislocation after arthroscopic
Bankart repair(8, 35). Kandziora et al. found a signi�cant negative correlation between postoperative
dislocation and the age at the time of surgery(36). In this study, our patients were relatively young, and we
found that the average age of recurrence patient was signi�cantly lower than that of patients who had no
instability, which mean that the lower age was the risk factor of recurrence after the arthroscopic Bankart
surgery for soldiers. We inferred this is related to relatively low musculoskeletal maturity and lacking
training skills in the young soldiers. Furthermore, Porcellini et al. described that patients who were
surgically managed more than 6 months after the �rst dislocation were 2.6 times more likely to have a
redislocation in comparison with those who were managed within 6 months(37). In this study, we found
that the soldiers who were surgically managed more than 6 months after the �rst dislocation were 5.289
times more likely to have an instability than those who were managed within 6 months (P=0.035), which
indicated that the time to surgery was also the risk factor of recurrence after the arthroscopic Bankart
repair for soldiers. This may be attributed to the greater damage to the capsule ligamentous structures
during the military training. The signi�cantly higher prevalence of glenohumeral arthropathy in patients
who underwent surgery after multiple dislocations or experienced surgical delay after the �rst dislocation
leads us to recommend performing surgery within 6 months of the �rst dislocation, particularly in young
and active patients, similarly to the recommendations of previous studies(36, 38). However, we did not
found a difference in outcomes in patients undergoing single or recurrent dislocations before the
surgeries, although Kandziora et al. found that the frequency of postoperative recurrent dislocation
increased signi�cantly with the number of preoperative dislocations(36). This result may be related to the
smaller number of patients with single dislocation. Using less than 3 anchors has also been
demonstrated to negatively affect outcomes(39). In this study, all recurrences in our study occurred in
patients received 3 or more anchors. Perhaps the majority of our patients received at least 3 or more
anchors, which likely diluted the effect of the number of anchors on recurrence and return to training
rates. However, we believe the high number of anchors used likely contributed to a reduction in recurrence
rates. Additionally, in this study, we had only 6 female patients, meaning that the study was almost
certainly underpowered to detect differences in the instability between males and females.

Cho et al. report that 11% to 57% of the patients with recurrent dislocation had combined Bankart and
SLAP lesions (14), in the present study, the rate was 31.58% (30/92). SLAP lesions can lead to increased
glenohumeral translations, resulting in anterior shoulder instability (40),thus combined Bankart/SLAP
repair is adopted by most surgeons (41). In this study, we performed arthroscopic combined repair for all
the 30 patients. For the type I, we chose debridement for the SLAP lesion; repair was performed with
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anchors for the type II and more severe SLAP lesion when necessary. Arthroscopic repair using suture
anchors have produced favorable clinical results in terms of pain reduction and shoulder function
improvement (14). The management for the combined Bankart/SLAP lesions were still controversial in
some recent literature. According to Feng S et al, patients who underwent arthroscopic combined repair
was proven to be a viable option for anterior shoulder instability with a low recurrence rate, favorable
functional scores, and no signi�cant restriction in ROM (42). Hantes et al. found no difference in
outcomes between arthroscopic Bankart repairs with and without concomitant SLAP repairs (43), Carreira
and colleagues reported improved outcomes in patients who did not undergo SLAP repair(33). In the
present study, the recurrence rate in the patients who received combined Bankart/SLAP repair was 5.43%
(5/92), which was lower compared with isolated Bankart repair according to existing literature (44, 45).
Additionally, we also did not identify a difference in outcomes in patients undergoing concomitant SLAP
repair after the analysis, suggesting that properly performed combined repair does not lead to a higher
risk of recurrent anterior shoulder instability than isolated repair. Consistent with previous studies (46)
(47), this result indicates that appropriate repair of labral lesions may be the most critical factor to avoid
recurrent dislocations after arthroscopic management of anterior shoulder instability.

The data presented in this study added useful information to the existing body of literature. Unlike other
studies, we included a special population who are relatively young and with high-intensity activities for
about 4.5 years’ follow-up. Latarjet has been used with good results for American Midshipmen, but this
procedure is no longer used in the �rst intention in the US, and the Bankart procedure is used in the �rst
intention if there is no important bone loss(48). The aim of this study was not to establish the ideal repair
method, arthroscopic Bankart repairs remains a viable option even for the highly active patient
population.

Limitation

The current study has several limitations. Firstly, it is a nonrandomized retrospective series rather than a
prospective one, preoperative outcome questionnaires were not available for review, which makes recall
bias problematic. However, the postoperative values reported here are in agreement with other published
data(31, 33). This is a single-center study and has a small sample size (n=95), which resulted in the
limited signi�cance of the results. The follow-up period is not long enough to evaluate the long-term
clinical e�cacy. Future prospective randomized studies with longer follow-up should be performed.
Secondly, the small number of recurrences in the group results in small differences in subgroup
comparisons. This in turn means the study may be underpowered to truly detect some of the subgroup
differences. However, the results presented are still valuable as this represents a unique population. This
study still proved the effectiveness of the arthroscopic Bankart technique. Thirdly, the extraordinary
demands on the shoulder joint during military training may be a special area in which there is still no an
effective and objective way to evaluate. The different training demands among different army services
should also not be ignored.

Conclusion
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This study suggested that surgery within 6 months of the �rst dislocation may be required for the young
soldiers, although several repair techniques exist for anterior shoulder instability, arthroscopic Bankart
repair remains a viable option.
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Figures

Figure 1

Arthroscopic pictures of left shoulder of a 21 male year-old soldier: (A) The glenoid labium was separated
from the glenoid rim; (B) Capsulolabral repair was performed through an anterosuperior portal using the
3.5-mm metal suture anchors; (C) The �nal repair was done using 3 anchors, and the ligamentous and
capsulolabral were reset.

Figure 2

Images of left shoulder of a 20 year-old male soldier: (A) Preoperative radiograph; (B) Preoperative MRI
image showed obvious Bankart lesion; (C) Postoperative radiograph showed three metal anchors.
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