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Risk of Recurrent Instability After
Arthroscopic Stabilization for Shoulder
Instability in Adolescent Patients
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Background: With the rise of adolescent sports participation, there has been a concomitant increase in not only the incidence but
also the treatment of traumatic shoulder instability. Yet, there have been limited data on the failure rates of arthroscopic shoulder
stabilization in this population as well as the potential risk factors.

Purpose/Hypothesis: The purpose of this study was to determine the failure rates of adolescent patients who underwent
arthroscopic labral reconstruction for traumatic anterior shoulder instability. We hypothesized that adolescent failure rates would
be significantly higher than what has been reported in the adult population with regard to recurrent instability after surgical
intervention.

Study Design: Case series; Level of evidence, 4.

Methods: This was a retrospective cohort study performed at a single center. Inclusion criteria consisted of all adolescent-aged
patients identified who (1) had traumatic anterior shoulder instability, (2) had radiographic findings consistent with anteroinferior
capsulolabral injury, and (3) underwent arthroscopic shoulder stabilization. Patient demographics, clinical presentation, imaging,
intraoperative findings, and postoperative outcomes were analyzed.

Results: A total of 36 patients were identified, with a mean ± SD follow-up of 35.6 ± 13.8 months. The mean patient age at the time
of the index procedure was 16.03 ± 1.67 years. All patients underwent arthroscopic shoulder stabilization consisting of arthro-
scopic Bankart repair. Twelve patients (33.3%) reported either recurrent instability or apprehension, of whom 9 (25.0%) developed
recurrent dislocation/subluxation at a mean of 20.67 months postoperatively (range, 16-51 months). No single sport was asso-
ciated with a statistically significant increased risk of redislocation, although a trend was seen toward those with postoperative
participation in high-risk sporting activity. Patients who redislocated their shoulders had a higher frequency of a Hill-Sachs lesion
on magnetic resonance imaging (89%) compared with those who did not (52%, P ¼ .048). History of multiple preoperative dis-
locations, presence of bony Bankart pathology, off-track lesions, and number of anchors utilized were not associated with
postoperative dislocation/subluxation.

Conclusion: This study demonstrates that adolescent patients treated with arthroscopic shoulder stabilization have a high rate of
recurrent instability. The adolescent population may benefit from other stabilization strategies and/or activity modification. Further
studies are necessary to determine the reasons for the high rate of redislocation and to develop strategies for prevention.
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Adolescent shoulder instability makes up only about 20%
of all shoulder instability cases.5 However, when treated
nonoperatively, adolescents are at an increased risk of
recurrent instability compared with older patients, rang-
ing anywhere from 48% to 100% in the literature.13,17,20

The anterior capsulolabral complex is the primary stabi-
lizer against anterior dislocation.22 Consequently, Bank-
art repair is the most common surgical technique
employed.32 While primary shoulder dislocations may ini-
tially be treated nonoperatively with physical therapy,

arthroscopic intervention has been suggested for repeat
instability.17,29

Deciding between operative and nonoperative manage-
ment in the adolescent population can be challenging and
has been a controversial topic of discussion.34 Taking into
consideration the type of sport participation and preopera-
tive imaging findings (soft tissue and bone) can be useful in
determining which patients would benefit from surgical
intervention. Recurrent instability results in persistent
symptoms that interfere with sport participation and activ-
ities of daily living.31 In addition, repeat dislocations pre-
dispose patients to further injury to soft tissue stabilizers
as well as bony constraints, which can necessitate larger,
open stabilizations.1
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Early studies on shoulder instability in young patients
focused on military personnel or cadets between 18 and 26
years of age.7,12 Subsequent studies focusing on adolescents
have shown that arthroscopic stabilization is associated
with a decreased rate of recurrent shoulder instabil-
ity,3,24,27 yet the overall recurrence rate after surgery based
on limited reports in the literature is still high in this popu-
lation, ranging from 18.75% to 25%.11,23,33 The reasons for
these high failure rates remain unclear.

The purpose of the current study was to examine the
recurrence rate and reasons for treatment failure for ado-
lescent patients treated with arthroscopic stabilization for
anterior shoulder instability. We hypothesized that adoles-
cent patients would have a higher recurrence compared
with the adult population, mainly owing to participation
in high-demand sporting activity postoperatively.

METHODS

This was a retrospective cohort study of a consecutive series
of patients treated for traumatic shoulder instability at a
single tertiary-care pediatric center. Institutional review
board exemption status was obtained. A fellowship-
trained pediatric orthopedic surgeon (N.K.P.) who had
received training in pediatric and adolescent shoulder
instability performed all surgical procedures.

Inclusion criteria consisted of patients between the ages
of 13 and 18 years identified over a 4-year period (2012-
2016) who (1) had reported traumatic anterior shoulder
instability, (2) had radiographic findings consistent with
anteroinferior capsulolabral injury, and (3) underwent
arthroscopic anterior shoulder stabilization. Patients were
excluded if they had multidirectional instability, ligamen-
tous laxity, posterior instability, and >25% initial glenoid
bone loss, which necessitated an open stabilization.

From the electronic medical record, patient age, sex,
mechanism of injury, sporting activity, and number of prior
shoulder dislocations were recorded. Patients were grouped
as having a single dislocation versus multiple dislocations.
Patients who had multiple dislocations could not reliably
state the number of dislocations that they had, so the exact
number was not recorded. Magnetic resonance imaging
(MRI) was evaluated for labral injury pattern, Hill-Sachs
lesions, glenoid bone loss, and the presence of on-track/
off-track lesions as described by Gyftopoulos et al.18 Briefly,
the glenoid track theory by Yamamoto et al28,37 emphasized
the importance of evaluating both the glenoid and the
humeral head. The glenoid track is defined as the contact
area between the glenoid and the humeral head. If a Hill-
Sachs lesion width is less than the glenoid track width,

there is a decreased risk on engagement of the Hill-Sachs
lesion on the glenoid defect, known as an “on-track” lesion.
In contrast, if the width of the Hill-Sachs lesion is greater
than the width of the glenoid track, there is a greater risk of
engagement and persistent instability, known as an “off-
track” lesion.

Intraoperative findings were recorded, including confir-
mation of labral and bony pathology, as well as procedures
performed. Postoperative complications were noted, includ-
ing recurrent dislocation/subluxation. This was defined as
a documented dislocation or subluxation event as described
by the patient and/or diagnosed by a health care provider.
Patient-reported apprehension and repeat surgical proce-
dures were also recorded. Total follow-up and time to
return to sports were calculated as well. Those unable to
attend the later follow-up appointments in person were
interviewed by telephone, or a query of the electronic med-
ical record was performed to determine if they had pre-
sented to other providers for recurrent instability or
apprehension.

Surgical Procedure

Patients were treated surgically in the lateral decubitus
position with a traction device after undergoing an inter-
scalene block. Patients first had an examination under
anesthesia, performed to confirm the degree of anterior
instability as well as to assess range of motion. They then
underwent a standard diagnostic arthroscopy to confirm
the Bankart lesion and assess for bone loss, quality of labral
tissue, and presence of an engaging Hill-Sachs lesion, as
well as to treat additional pathology. Three portals were
made in a standard fashion: a posterior viewing portal, with
anteroinferior and anterosuperior portals for suture pas-
sage. After completion of diagnostic arthroscopy, the ante-
roinferior labrum was first liberated and mobilized off of
the glenoid with a rasp. This glenoid was then prepared
with a bur until bleeding bone was encountered for healing.
A suture lasso device was then used to grasp the
capsulolabral complex and to reestablish it on the glenoid
as well as perform a capsular shift. The labrum was then
fixed to the glenoid with 3 or 4 anchors (standard or knot-
less) based on the extent of the tear.

If an off-track lesion was identified, a remplissage was
performed as described by Wolf et al.30,36 In brief, the
suture anchor for the remplissage was placed prior to
repair of the Bankart lesion. The arthroscope was placed
through the anterior portal to confirm the Hill-Sachs lesion
on the posterior aspect of the humeral head. A bur was used
to decorticate the posterior aspect of the humeral head. A
double-loaded biocomposite rotator cuff anchor was
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inserted into the defect. The Bankart repair was then per-
formed as described here. At the completion of the anterior
repair, the posterior sutures were then passed through the
infraspinatus tendon and the posterior capsule, which was
then tied in a “parachute” fashion, filling the defect.

Patients were placed into a shoulder immobilizer postop-
eratively for 6 weeks in 30� of external rotation. They prog-
ressed through a standard rehabilitation program
concentrating on range of motion until 3 months postoper-
atively, strengthening from months 3 to 6, and sport-
specific training from months 6 to 9. Patients returned to
sport after sport-specific training was initiated and on the
basis of their sport and activity demands. Patients were
regularly evaluated at approximately 6 weeks, 3 months,
6 months, and 12 months and annually thereafter.

Statistical Analysis

Statistical analysis was performed to assess the relation-
ship between recurrent dislocation/subluxation and the
variables collected. Data analysis was performed with the
Student t test and Fisher exact test with JMP statistical
software v 14 (SAS). Statistical significance was set at a
level of .05.

RESULTS

A total of 36 study patients were identified, with a mean ±
SD follow-up of 35.6 ± 13.8 months (range, 12.3-69.9
months). The mean patient age at the time when the index
procedure was performed was 16.03 ± 1.67 years. There was
a history of multiple dislocations prior to surgery in 33 of
the patients (92%), and 29 patients were involved in sports
at the time of initial injury. Table 1 presents characteristics
of the initial injury.

All patients underwent arthroscopic shoulder stabiliza-
tion consisting of arthroscopic Bankart repair. In addition,
6 patients who had off-track lesions underwent a remplis-
sage; 5 patients also underwent a posterior labral repair;
and 2 patients underwent concurrent repair for a SLAP
(superior labrum anterior and posterior) lesion.

Overall, 9 patients (25%) developed repeat instability fol-
lowing surgery. This occurred on average 20.67 months
postoperatively (range, 16-51 months). Of those who had
repeat instability, 2 underwent revision surgery, which

consisted of a Latarjet procedure performed by another sur-
geon. The other 7 patients elected to perform physical ther-
apy. Three patients (8.3%) noted feelings of apprehension
in their shoulder at final follow-up, without documented
dislocation or subluxation.

Of the 29 patients who were involved in sports prior to
surgery, 24 (82.8%) returned to sports at a mean 7 months
after surgery (range, 5-12 months). Five patients (17.2%)
did not return to sports during the follow-up period.
Engagement in sporting activity preoperatively (66.7%

sport-related dislocation vs 66.7% non–sports related dislo-
cations, P � .999) was not associated with a risk of recur-
rent dislocation after surgery.

No single sport was associated with a statistically signif-
icantly increased risk of recurrence after surgery. Ameri-
can football was the most common sport in both the stable
and redislocated groups, constituting 44% and 50% of cases,
respectively, as seen in Figures 1 and 2.

Although involvement in high-risk (contact) sports did
show a trend (P¼ .07) toward recurrent dislocation after sur-
gery, with 100% involvement in the recurrent group (soccer,
football, basketball, wrestling) versus 64% in the nonrecur-
rent group (football, wrestling, karate, hockey, basketball),
the difference was not statistically significant. In addition,
history of multiple dislocations prior to surgery was not asso-
ciated with a risk of recurrence (89% in the nonrecurrent
group vs 100% in the recurrent group; P ¼ .55).

There was a statistically significant increase in redislo-
cation in patients who had evidence of a Hill-Sachs lesion
on MRI (52% vs 88.9%; P ¼ .048). Other preoperative MRI
findings, including bony Bankart and off-track lesions,
were not associated with a risk of redislocation (Table 2).

Finally, neither intraoperative stabilization strategy nor
intraoperative findings (Table 3) were associated with a
higher incidence of postoperative recurrence. On average,

TABLE 1
Demographics and History of Patients With and Without

Dislocation/Subluxation After Surgery

Did Not
Redislocate

(n ¼ 27)
Redislocated

(n ¼ 9)

n % n % P Value

Sports related 18 66.67 6 66.67 >.999
History of multiple

dislocations
24 88.89 9 100.00 .558

Karate
4% Dancing

4% Hockey
4%
Swimming

4%

Basketball
9%

Cheerleading
9%

Volleyball
9%Wrestling

13%

Football
44%

Figure 1. Most common sports-related shoulder dislocations
for patients who did not redislocate after surgery. Represents
sports played prior to surgery.
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3.78 ± 1.19 anchors were used in patients who did not dis-
locate after surgery, compared with 4.11 ± 0.89 in patients
who did redislocate (P ¼ .45).

DISCUSSION

The principal finding of this study was the 33.3% rate of
either a recurrent instability event or apprehension after
surgery, with 25% of patients having a full dislocation/sub-
luxation event following surgery. This is consistent with
other studies in the literature.11,23,33 The recurrence rate
of 25% in this cohort was similar to the 14% to 21% reported
in a recent systematic review by Longo et al.26 Furthermore,
in a retrospective cohort study of 65 adolescent patients who
underwent arthroscopic stabilization, Castagna et al10

determined the rate of recurrence after arthroscopic
capsulolabral repair to be 21%.

Some studies have demonstrated lower failure rates. A
larger comparative study by Gigis et al16 compared recur-
rence rates between first-time shoulder dislocations in an
adolescent population treated with and without surgery.
They found a recurrence rate of 70.3% in 27 adolescents
treated nonoperatively, as opposed to 13.1% of 43 patients
treated operatively. However, we believe that the lower
failure rates seen in a subset of studies are in part due to
the fact that certain patients were treated with stabiliza-
tion after their first dislocation.

In the present study, 33 of the 36 patients had multiple
dislocations prior to undergoing surgical intervention. Cap-
sular, labral, and bony restraints can become attenuated
with repeat dislocations.4,15 In addition, the lower failure
rate seen in other studies may be attributed to the fact that
many of these surgical procedures were performed on
patients with first-time dislocations. As long-term outcome
studies have demonstrated, not all adolescent patients with
first-time dislocations treated nonoperatively will develop
repeat instability.20 It is possible that some of these
patients who underwent stabilization after their initial dis-
location may have been successfully treated without sur-
gery. Of note, the patients in our series who were treated
after a first-time dislocation had pure soft tissue injuries
(no bony involvement) intraoperatively, with excellent tis-
sue quality in comparison with the multiple dislocators.
Hence, part of the reason for the higher failure rate in this
population may be the greater number of dislocations prior
to intervention. The patients in our series who had multiple
dislocations presented to our facility after having been trea-
ted nonoperatively at other institutions. Rarely are
patients who have suffered multiple dislocations treated
nonoperatively after entering our care.

Unlike other studies, we examined additional factors,
such as preoperative MRI findings, including the presence
of an off-track versus on-track glenoid, as well as intrao-
perative findings. These additional factors (ie, bony

TABLE 2
MRI Findings in Patients With and Without

Dislocation/Subluxation After Surgerya

Did Not
Redislocate

(n ¼ 27)
Redislocated

(n ¼ 9)

n % n % P Value

Bankart
Soft tissue 20 74.07 6 66.67 .686
Bony 7 25.93 3 33.33 .686

Hill-Sachs 14 51.85 8 88.89 .048b

Off-track glenoid 5 18.52 1 11.11 >.999
Rotator cuff tendinosis 14 51.85 4 44.44 >.999
Posterior labral tear 2 7.41 1 11.11 >.999
SLAP tear 7 25.93 1 11.11 .648

aMRI, magnetic resonance imaging; SLAP, superior labrum
anterior and posterior.

bStatistically significant difference between groups (P < .05).

TABLE 3
Intraoperative Findings in Patients With and Without

Dislocation/Subluxation After Surgerya

Did Not
Redislocate

(n ¼ 27)
Redislocated

(n ¼ 9)

n % n % P Value

Friable anterior labral tissue 16 59.26 6 66.67 >.999
Bankart

Soft tissue 22 81.48 6 66.67 .384
Bony 5 18.52 3 33.33 .384

Hill-Sachs
Nonengaging 15 55.56 4 44.44 .706
Engaging 3 11.11 1 11.11 >.999

Posterior labral tear 3 11.11 2 22.22 .581
SLAP lesion 4 14.81 1 11.11 >.999

aSLAP, superior labrum anterior and posterior.

Soccer
17%

Basketball
17%

Wrestling
16%

Football
50%

Figure 2. Most common sports-related shoulder dislocations
for patients who redislocated after surgery.
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pathology) can be postulated to be the reasons for the
higher rate of repeat instability in the adolescent popula-
tion compared with the rate in the adult population, which
ranges between 7% and 15% in the literature.2,6,12 Patients
who redislocated had a higher frequency of a Hill-Sachs
lesion on MRI (89%) compared with those who did not redis-
locate (52%; P ¼ .048). In addition, only 1 of 6 patients who
had off-track lesions had a postoperative dislocation/
subluxation (all of whom had remplissage procedures). This
may indicate that we should have a lower threshold for
performing a remplissage in this population. In a system-
atic review, Buza et al9 found a repeat recurrence rate of
5.4% in patients who underwent a remplissage. Further-
more, Hughes et al21 compared a cohort of patients who
underwent Bankart-only repair with a cohort that had
Bankart repair with remplissage and found a significantly
higher rate of recurrence in the Bankart-only group. Hence,
the addition of a remplissage in this population may be
advocated to prevent repeat instability, particularly when
there is an off-track or engaging Hill-Sachs lesion. In addi-
tion, it is important to note that none of our patients had
>25% glenoid bone loss at the time of their stabilization
procedure; therefore, our cohort was not a population for
which the indications for arthroscopy were stretched.

Yet, while accounting for other factors, such as mecha-
nism of injury, sports participation, and pre- and intra-
operative pathology, there was still a high rate of
recurrent instability that cannot be simply explained by the
presence of a Hill-Sachs lesion. As with anterior cruciate
ligament tears, the increased rate of recurrent dislocation
in adolescents versus older patients has been attributed to
the active nature of adolescents, who often engage in early
high-risk activities, particularly collision sports.23 Although
not statistically significant, involvement in high-risk sports
did show a trend (P¼ .07) toward recurrent dislocation after
surgery, with 100% involvement in the recurrent group. Pre-
vious reports had similar findings.33 Torrance et al35 exam-
ined 67 adolescent rugby patients and found a recurrence
rate of 51% in this high-demand cohort.

Although not studied directly in our population, younger
patients may be less compliant with physical therapy and
activity restrictions. Because physical therapy has been
shown to be an important component of management of
shoulder instability,19 limited access to or noncompliance
with physical therapy among adolescents could certainly be
a contributing factor in the higher incidence of recurrent
instability. Further, multicenter study is necessary to
determine modifiable risk factors beyond more aggressive
stabilization strategies. In addition, a larger sample is
needed to apply logistic regression to address covariables
that we were unable to address in this study, given the
relatively small sample. It is possible that there were inter-
actions among covariates whose effect on recurrence could
be studied with a larger sample.

The study has several limitations, including the rela-
tively midterm follow-up (mean ± SD, 35.6 ± 13.8 months).
However, the majority of patients in this study who did
redislocate did so within 12 months. Another limitation is
the lack of pre- and postoperative clinical outcome scores.
However, the primary outcome measure of repeat

instability may be independent of functional outcome
scores. In a retrospective cohort study by Jones et al,23 ado-
lescent patients who underwent nonoperative treatment
had similar scores on the Single Assessment Numerical
Evaluation (SANE) to patients undergoing early arthro-
scopic Bankart repair. In addition, the retrospective study
by Castagna et al10 of 65 adolescent patients who under-
went arthroscopic stabilization found that the recurrence
rate following surgery was not correlated with postopera-
tive scores (P ¼ .556 for SANE score, P ¼ .753 for Rowe
score, and P ¼ .478 for American Shoulder and Elbow Sur-
geons score). Although postoperative scores did not corre-
late with recurrence rate in these studies, benefit from
surgery has been well established.26 A systematic review
by Zaremski et al38 found an increased risk of repeat insta-
bility in patients treated nonoperatively versus surgically
(odds ratio ¼ 13.41; 99% CI, 3.60-49.93; P < .001). Recur-
rent instability can negatively affect quality of life and pro-
hibit patients from participating in or returning to
sports.14,25 It has also been postulated that recurrent shoul-
der instability can contribute to early degenerative
change.8,20

In light of the findings of this study as well as the find-
ings in the existing literature highlighted here, we believe
that more aggressive stabilization to prevent recurrent
instability in adolescent patients may be warranted. This
population has consistently demonstrated a relatively high
rate of failure after arthroscopic stabilization, which may
be due to not only the degree of bony injury (ie, Hill-Sachs)
but also involvement in high-risk activities such as collision
sports. The addition of a remplissage to Bankart repair, a
lower threshold for open stabilization procedures, and mod-
ification of postoperative activity may be components of a
multipronged prevention program. Prospective, multicenter
studies are necessary to determine the reasons for the high
rate of redislocation in this population and develop strate-
gies for prevention. Operative intervention may be indicated
in first-time dislocators in this age group to prevent repeat
instability.
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