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Abstract

Purpose of Review Young athletes continue to experience
traumatic shoulder instability and are often plagued by recur-
rent instability, limiting their return to sport. The purpose of
this paper was to review return to sport in athletes after shoul-
der stabilization surgery for anterior shoulder instability.
Recent Findings Athletes managed nonoperatively demon-
strate unacceptably high rates of recurrent instability and are
less likely to successfully return to sport. Operative manage-
ment includes capsuloligamentous repair (arthroscopic versus
open) and bone augmentation techniques. While modern ar-
throscopic techniques have provided favorable outcomes,
open techniques have demonstrated lower recurrence rates
among young collision athletes. A subset of athletes continue
to experience recurrent instability, leading to further investi-
gation of concomitant pathologies, which may put patients at
risk of failure following Bankart repair. Bony augmentation
procedures remain favorable for patients with glenoid bone
loss; however, what constitutes critical bone loss in the deci-
sion between anterior labral repair versus bone augmentation
has recently been questioned.

Summary Operative management of anterior shoulder insta-
bility provides superior results, including lower recurrent in-
stability and return to sport. Future research on patient-
specific risk factors may aid surgical decision-making and
optimization of outcomes.
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Introduction

The glenohumeral articulation is a ball and socket joint with
profound mobility, allowing for a variety of movements and
rotation. This mobility comes at the expense of stability, as the
shoulder is one of the most commonly dislocated joints in the
body. The majority of instability events are anterior, following
a traumatic event in a young athletic population [1]. Shoulder
dislocation rates are estimated at 0.24 per 1000 person-years
in the USA [2] with substantially higher rates of dislocation,
1.69—4.35 per 1000 person-years among US military service
members [2—4]. Athletes are particularly vulnerable to insta-
bility events, which may encompass a spectrum of injury from
microinstability to subluxations and glenohumeral dislocation
[5]. A recent review of glenohumeral instability events among
collegiate athletes found that shoulder instability was reported
at a rate of 0.12 per 1000 exposures, with the highest rates in
contact sports, namely football, wrestling, and ice hockey.
These injuries commonly resulted in time lost in sport, with
greater than 10 days missed in 45% of these injured athletes
[6].

Although the osseous anatomy of the glenohumeral articu-
lation accommodates movement in six degrees of freedom, the
limited bony confinement offers little stability. The shoulder
joint relies on both dynamic and static stabilizers for stabili-
zation. The rotator cuff provides dynamic stability via a
concavity-compression model [7]. The labrum serves to deep-
en the glenoid, while the glenohumeral ligaments provide sta-
bility throughout varying shoulder ranges of motion [8]. It is
important to keep in mind the function of these restraints, as
they are often implicated in anterior shoulder instability.
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Traumatic anterior subluxations and dislocations in young
athletes demonstrate a high rate of Bankart lesions, defined as
an avulsion of the anterior inferior labrum and contiguous
anterior IGHL from the glenoid. Taylor and Arciero [9] re-
ported the presence of a Bankart lesion in 61 of 63 (97%)
patients surgically treated for first time, traumatic, anterior
shoulder dislocation. Similarly, upon arthroscopic evaluation
of patients with traumatic anterior shoulder dislocations,
Norlin et al. [10], Coughlin et al. [11], and Thomas and
Matsen [12] confirmed the presence of a Bankart lesion in
100, 91, and 97% of patients, respectively. As evidenced by
Owens et al. [13], Bankart lesions may not be limited to trau-
matic anterior dislocations; 26 of 27 military cadets were
found to have a Bankart tear following one anterior subluxa-
tion event. The high prevalence of anterior labral tear and
other internal derangement following an instability event in-
crease the risk for the development of recurrent instability, as
these structures play a vital role as static stabilizers.

Although the presence of a Bankart lesion is a well-
documented risk factor for recurrent anterior shoulder insta-
bility, age and activity level play an important role as well.
Hovelius et al. [14] showed recurrent instability occurred sig-
nificantly more often in patients who were 23 years old or
younger at time of initial dislocation (52%), compared to those
who were older than 30 (18%). Additionally, the risk of recur-
rent instability events is highest among young athletes partic-
ipating in contact sports, which has been found to range 39—
94% [15¢, 16—18]. Despite this wide range of reported recur-
rent instability, the initial treatment of young athletes
experiencing shoulder instability still remains controversial.

Return to Play Following Nonoperative
Management

Rehabilitation and return to play following first time acute
traumatic dislocation have provided conflicting data. Aronen
and Regan [18] reported a 25% recurrence rate among 20
midshipmen following a prolonged rehabilitation program at
the Naval Academy. Conversely, in their study of recurrent
instability among WestPoint cadets, Wheeler et al. [17] and
Arciero et al. [19] report recurrence rates of 92 and 80%,
respectively. Buss et al. [20] reviewed the ability of in-
season athletes to return to sport following an anterior insta-
bility event treated conservatively with early mobilization,
therapy, and bracing when applicable. Although they found
90% of participants were able to return to competition after a
mean 10 days lost from sport, 37% of these athletes demon-
strated recurrent instability. Furthermore, 46% of patients who
were able to return to sport underwent surgical stabilization
upon completion of their season. More recently, Dickens et al.
[15¢¢] prospectively examined the natural history of nonoper-
ative treatment following traumatic anterior shoulder
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instability in 45 collegiate athletes. Following an accelerated
rehab protocol, 73% of athletes were able to return to sport
after a median 5 days lost from competition. Of these partic-
ipants, only 27% were able to successfully complete the sea-
son without a recurrent instability event.

Anterior shoulder instability encompasses a wide variety of
injury mechanisms, associated pathologies, and athlete de-
mands, which may distort comparisons of nonoperative man-
agement. Concomitant pathologic lesions have been shown to
increase rates of recurrent instability and would seemingly
place athletes who are managed nonoperatively at a greater
risk for treatment failure [21, 22, 23¢]. Heterogeneity among
athletes and sport-specific demands add to the complexity of
nonoperative management. Additionally, the literature poorly
defines what constitutes collision versus contact sport and the
clinical implications of sport categorization. While nonopera-
tive management may play a role for some athletes, it is diffi-
cult to draw conclusions off the vast diversity of anterior
shoulder instability; the complexity of etiology, concomitant
pathology, sport demands, patient-specific factors, rehabilita-
tion variability, and so forth may account for the widely re-
ported range of recurrent instability in athletes following non-
operative treatment.

Bracing

Motion-limiting braces prevent abduction, extension, and ex-
ternal rotation, thereby supplementing a vulnerable position
for anterior instability. Theoretically, this would appear to be a
helpful adjunct to athletes wishing to return to sport without
subsequent recurrent instability; however, this has not been
supported by recent literature. These braces limit overhead
activity and therefore would be less applicable for overhead
athletes. Buss et al. [20] noted 70% of athletes returning to
sport adopted a brace and reported subjective improvement in
stability; however, recurrent instability rates were not signifi-
cantly different among those who did and did not wear a
brace. Dickens et al. [15¢¢] demonstrated similar findings;
bracing was used in 61% of athletes returning to sport; how-
ever, there was no correlation between brace use and rates of
recurrent instability. Although there have not been any pro-
spective randomized trials on the efficacy of brace wear in
return to sport in nonoperatively managed athletes, the studies
that have included brace wear do not conclusively support
reduction in recurrent instability.

Concomitant Pathology

Despite being able to return to competition, athletes managed
nonoperatively are frequently fraught with a high incidence of
recurrent instability. The long-term outcomes of recurrent in-
stability remain debated; however, literature suggest there
may be deleterious consequences of prolonged instability.
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The pathologic changes associated with first time instability
events have been well documented [9—13]; however, the spec-
trum of associated pathologic lesions appears to increase with
recurrent instability events [24]. Yiannakopoulos et al. [24]
were able to demonstrate a statistically significant increase
in the incidence of Bankart lesions (97 vs 78%), Hills-Sachs
lesions (93 vs 65%), inverted pear glenoid morphology (15 vs
0%), and capsular laxity (30 vs 9%) in chronic versus acute
instability. While the presence of an ALPSA lesion was noted
in patients with recurrent instability (13%), it was not found in
first time instability events. Habermeyer et al. [25] proposed a
chronologic classification of successively worsening
labroligamentous pathology associated with recurrent instabil-
ity that progressed from Bankart tear to capsulolabral degen-
eration with recurrent instability. In patients with chronic in-
stability, it is important to recognize the implications of pro-
gressive intra-articular pathology, as this may contribute to
poor surgical outcomes and increased recurrence rate, espe-
cially among contact athletes [26—28]. It is also important to
consider the profound rates of recurrent instability and delete-
rious effects of chronic instability when determining the opti-
mal treatment for athletes with anterior shoulder instability.

Return to Play Following Operative Management

While absolute indications remain debated, common justifica-
tions for surgical management of anterior shoulder instability
include recurrent instability despite exhaustive nonoperative
management and/or failure to return to sport. Absolute and
relative surgical indications are summarized in Table 1 below
[29].

Results Following Nonoperative Versus Operative
Management

When compared with nonoperative management of acute an-
terior instability, surgical stabilization has demonstrated

superior results, including lower recurrence rates, and im-
proved return to sport. Outcomes from several studies that
evaluated surgical management of anterior shoulder instability
are summarized in Table 2 below. In their systematic review
comparing nonoperative and surgical treatment of traumatic
anterior instability, Brophy et al. [45] found surgical treatment
had significantly lower rates of recurrent instability at 2 years
(7 vs 46%) and at longer term, ranging 3—10 years (10 vs
58%). Kirkley et al. [46] found that surgical stabilization pro-
vided lower recurrence rates (16 vs 47%) at 2 years. They also
showed statistically significant improved WOSI scores among
surgically treated patients, with 20% improvement in return to
sport scores in the surgically treated cohort. In a recent pro-
spective study, Dickens et al. [30¢¢] confirmed a higher inci-
dence of return to sport among 29 collegiate athletes who
underwent arthroscopic stabilization, compared to nonopera-
tive management. In their study, 90% of athletes who
underwent surgery were able to return to sport in the subse-
quent season without recurrent instability. Athletes who
underwent surgical stabilization were 5.8 times more likely
return to competition without recurrent instability in the sub-
sequent season compared to athletes who pursued nonopera-
tive treatment [30e°].

Surgical Treatment Strategies

The optimal surgical management of anterior instability con-
tinues to be refined as surgical techniques continue to evolve.
Available surgical stabilization procedures include soft tissue
(arthroscopic versus open Bankart repair) and bone augmen-
tation (Latarjet) procedures. Historically, open procedures
were favored with cited recurrence rates ranging from 3 to
9% [47, 48], compared to 5-33% seen with arthroscopic pro-
cedures [15¢, 31, 49-53]. Interestingly, a recent systematic
review found no significant difference in recurrent instability
between current generation arthroscopic suture anchor and
open Bankart repair (8.5 vs 8%). Additionally, there were no
differences in return to sport rates between arthroscopic (87%)

Table 1 Absolute and relative

surgical indications [29] Absolute indications

Relative indications

* > 50% rotator cuff tear

* Glenoid defect > 20%

« Hills-Sachs lesion > 25%

» Concomitant fracture requiring surgery

« Irreducible dislocation

« Failed rehab/recurrent instability with attempted return to sports
> 2 dislocations in same season

« Participation in overhead or contact sports

* Injury at the end of the season with insufficient rehab time
*> 13.5% glenoid bone loss

* Bony Bankart lesions

» Age < 20 years
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Table 2 Outcomes following surgical management of anterior shoulder instability

Study (year) # of shoulders Procedure Return To preinjury sport Instability recurrence
Dickens (2017) [30e¢] 29 Arthroscopic 90% 3%
Mazzocca (2005) [31] 18 Arthroscopic 100% Contact athletes Collision athletes
0% 15%
Castagna (2012) [32] 65 Arthroscopic 100% (81%") 21%
Saper (2017) [33¢] 39 Arthroscopic 89% (718%™ 10%
Phadnis (2015) [23e¢] 141 Arthroscopic NR 14%
Balg (2007) [22] 131 Arthroscopic NR 15%
Dickens (2017) [34¢¢] 50 Arthroscopic 100% 6%
Aboalata (2017) [35¢¢] 143 Arthroscopic 80% (50%%) 18%
Bottoni (2006) [36] 32 Arthroscopic 97% 3%
29 Open 100% 7%
Rhee (2006) [37] 16 Arthroscopic 63%"° 25%
32 Open 90%"° 13%
Yamamoto (2015) [38e] 49 Arthroscopic 76% (51%%) Contact Athletes Noncontact Athletes
14% 4%
51 Open 75% (48%") 10% 5%
Pagnani (2002) [39] 58 Open 90% 3%
Blonna (2016) [40] 30 Arthroscopic 90% 10%
30 Latarjet 83% 0%
Cerciello (2012) [41] 28 Latarjet 96% (711%") 4%
Neyton (2012) [42] 37 Latarjet 65% (56%") 0%
Privitera (2014) [43+] 42 Latarjet 72% (54%") 5%
Beranger (2016) [44¢¢] 47 Latarjet 78% (64%") NR

Defined as same level as preinjury level of competition

® Defined as > 90% preinjury level of competition

and open (89%) techniques or patient-reported Rowe or
Constant scores [54]. Furthermore, Bottoni et al. [36] found
no significant differences in return to duty, recurrence rate, or
patient-reported outcomes among 61 military patients who
were randomized to arthroscopic versus open Bankart repair.

Arthroscopic Bankart Repair

While open Bankart repair is often deemed the “gold stan-
dard,” some studies demonstrate that arthroscopic techniques
have produced favorable outcomes regarding recurrent insta-
bility and return to competition [55, 56]. Mazzocca and col-
leagues [31] examined the results of arthroscopic stabilization
within collision and contact athletes < 20 years old. While
100% patients returned to competition, recurrent instability
was found in 15% of collision athletes, compared to 0% in
contact athletes [31]. In their retrospective study of 65 young
athletes, aged 1318, who underwent arthroscopic stabiliza-
tion following an acute traumatic instability event, Castagna’s
group [32] found 81% of patients returned to their pre-injury
level of competition. During a mean follow-up period of
63 months, 21% patients had recurrence, which was not found
to have a significant impact on patient-reported outcomes.
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Further analysis of sport participation revealed a statistically
significant (p = 0.0021) increased incidence of recurrence
among rugby and water polo players [32]. Similarly, Saper
et al. [33¢¢] reviewed outcomes of 37 athletes (< 19 years)
who underwent arthroscopic Bankart repairs. At a minimum
4-year follow-up, they found 89% of athletes returned to
sports postoperatively; of those, 78% returned to their pre-
injury level of competition. Overall, 10% of shoulders expe-
rienced recurrent instability postoperatively, which was not
correlated to sport classification. Recently, Robins and col-
leagues [57¢¢] evaluated return to play in division I collegiate
football players who underwent surgical stabilization for an-
terior, posterior, or combined instability. Within the anterior
stabilization cohort, return to play at pre-injury levels or
higher was seen in 82 and 89% of patients after arthroscopic
or open stabilization, respectively. Overall incidence of symp-
tomatic instability recurrence was 10%; however, this includes
all postoperative athletes, rather than anterior stabilization
alone.

There is a paucity of literature on long-term outcomes fol-
lowing arthroscopic stabilization surgery. Aboalata et al.
[35¢¢] recently reported on 143 patients who underwent ar-
throscopic stabilization with 13-year follow-up. They found
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an overall 18% rate of recurrent instability, with significantly
higher rates among younger, < 20 years (39%) than older, and
> 30 years (13%) patients. Overall return to sport was 80%,
with 50% reportedly returning to pre-injury level of
competition.

Open Bankart Repair

Despite overall positive results, arthroscopic stabilization may
not be best suited for all athletes. Previously mentioned stud-
ies suggest arthroscopic failure may be more frequent in col-
lision athletes [31, 32]. Young males participating in collision
sports are at especially high risk for failure [16] and may
benefit from an open stabilization procedure. Rhee et al. [37]
examined the rates of recurrent instability between collision
athletes following arthroscopic versus open Bankart repair.
The overall rate of recurrent instability (16.5%) was higher
in the arthroscopic group (25%) than athletes who underwent
open repair (12.5%). Additionally, athletes with open repair
were more likely to return to sport without limitation, defined
as > 90% preinjury activity, than those treated arthroscopically
(90 vs 63%). Yamamoto et al. [38+] found no difference in
recurrent instability between noncontact athletes following
open (5%) versus arthroscopic (4%) Bankart repair.
However, the recurrence rate of instability following arthro-
scopic repair nearly tripled in contact athletes (14%). As dem-
onstrated by Pagnani and Dome [39], open Bankart repair can
produce favorable results in contact athletes. Recurrent insta-
bility was found in 3% of 58 young football players, average
age of 18, following open Bankart repair. Overall, 90% of
athletes were able to return to play, including 100% participa-
tion among collegiate and professional athletes. A recent
study by Virk et al. [58¢¢] compared time to recurrence in
failed Bankart repairs and found the time to failure was sig-
nificantly different in favor of open repair, 34.2 months com-
pared to 12.6 months in the arthroscopic group. Time to re-
currence could present a factor to consider when deciding
optimal treatment.

Evaluation of Bankart Repair Failures

Although both arthroscopic and open stabilization have been
shown to produce overall positive outcomes, a significant
number of athletes experience recurrent instability and/or are
unable to return to sport. In order to optimize outcomes, pa-
tients should be critically evaluated for concomitant patholo-
gies that may put them at a higher risk of failure following
surgery or preclude them from an arthroscopic approach.
Ozbaydar et al. [21] examined failed arthroscopic stabilization
and found statistically significant higher rates of recurrent in-
stability in the presence of ALPSA lesions (19%), when com-
pared to Bankart lesions alone (7%). They also determined a
significantly higher average number of preoperative instability

events among patients with ALPSA (12.3) versus discrete
Bankart (4.9) lesions, suggesting a deleterious progression of
intra-articular pathology with recurrent instability events. Balg
and Boileau [22] developed a pre-operative questionnaire, the
instability severity index score (ISIS), in an attempt to deter-
mine risk factors for recurrent instability following arthro-
scopic stabilization. In their study of 131 patients, 14.5% de-
veloped recurrent instability following arthroscopic Bankart
repair. Through recurrence factor analysis, the following risk
factors were derived with an assigned score: age < 20 years
(2), contact or overhead athlete (1), competitive sport partici-
pation (2), hyperlaxity (1), presence of a Hill-Sachs lesion (2),
glenoid bone loss (2). Patients with a score < 6 had 10%
recurrence rate, while those scoring > 6 demonstrated 70%
recurrence (p < 0.001) [22]. More recently, Phadnis et al.
[23+¢] assessed the utility of ISIS by retrospectively applying
the scoring system to 141 patients who underwent arthroscop-
ic stabilization. Overall, they found a 13.5% failure rate; how-
ever, there was a 70% risk of recurrent instability with ISIS
> 4, opposed to 4% risk with ISIS < 4.

As mentioned previously, the glenoid may experience at-
tritional bone loss with subsequent instability events, thereby
placing patients undergoing capsuloligamentous repair at risk
for failure [22, 23ee, 54, 59]. The significance of glenoid bone
loss on arthroscopic failure was emphasized by Burkhart et al.
[59], who found 67% instability recurrence with either an
“inverted pear”’-shaped glenoid and/or an engaging Hill-
Sachs lesion. Furthermore, recurrent instability rates were dra-
matically increased among contact athletes with bone loss
(89%) versus those without (6.5%). Historically, 20-25%
glenoid bone loss was deemed “significant enough” to recom-
mend open bone augmentation procedures; however, recent
studies have drawn into question what constitutes “critical
bone loss,” suggesting lower amounts may contribute to
poorer outcomes and recurrent instability.

A recent study of 169 arthroscopic Bankart repairs found
significant differences in outcomes with a critical bone loss of
17.3%. Patients with < 17.3% bone loss demonstrated signif-
icantly lower rates of recurrent instability (3.7 vs 42.9%) and
improved SANE scores (92.9 vs 83.8) compared to patients
with > 17.3% bone loss [60¢¢]. Similarly, Shaha et al. [61¢°]
suggested > 13.5% glenoid bone loss portends poorer patient-
reported outcomes and higher rates of recurrent instability (22
vs 5%) following arthroscopic Bankart repair.
Correspondingly, Dickens et al. [34++] found bone loss
> 13.5% was predictive of recurrent instability following ar-
throscopic stabilization in collegiate football players.

Bone Augmentation Procedure
Patients with glenoid insufficiency will require bony recon-

structive procedures to address their instability, rather than
capsuloligamentous repair alone. Although the degree

@ Springer



496

Curr Rev Musculoskelet Med (2017) 10:491-498

continues to be debated, acknowledgment of glenoid bone
loss is important for optimizing outcome and return to play
in athletes. Neyton and colleagues [42] found favorable results
among 34 union rugby players following Latarjet procedure.
At a mean follow-up of 12 years, there were no recurrent
instability events. Although 65% of players returned to rugby,
only one patient did not return due to their shoulder. Cerciello
[41] demonstrated excellent results in their retrospective re-
view of 26 soccer players who underwent Latarjet for anterior
instability. Postoperatively, 96% of players returned to com-
petition and only one player experienced a traumatic
dislocation.

Similarly, Privitera et al. [43¢¢] evaluated clinical outcomes
among 39 collision or contact athletes following Latarjet for
recurrent anterior instability with glenoid bone loss. At a mean
follow-up of 46 months, two athletes experienced recurrent
instability. Additionally, 72% of athletes were able to return
to their contact or collision sport; 54% endorsed preoperative
level of competition while 18% reported decreased activity
level [43e¢]. Beranger et al. [44+] found favorable return to
sport outcomes among 47 athletes following Latarjet proce-
dure for chronic anterior instability and ISIS score above 3.
After a mean of 6 months, 78% of athletes were able to return
to the same preinjury sport, while 64% were able to continue
at a pre-injury level of competition. Interestingly, participation
in overhead sport was a risk factor for not returning to pre-
injury sport or level of competition [44ee].

While bony augmentation procedures have produced fa-
vorable results in athletes with glenoid insufficiency, its supe-
riority for instability in athletes without glenoid defects has
been questioned. A recent study comparing arthroscopic
Bankart repair versus open Bristow-Latarjet in patients with
anterior instability and < 20% glenoid bone loss found higher
return to sport rates among the arthroscopic cohort (90 vs
83%). There were more episodes of recurrent instability
among the arthroscopic group (3 vs 0); however, this differ-
ence did not reach statistical significance [40].

Conclusion

Any athlete participating at a competitive level continues to be
at an increased risk for anterior shoulder instability, especially
younger collision athletes. Although conservative manage-
ment affords in-season return to sport, few athletes will return
to pre-injury level of competition without experiencing recur-
rent instability. Recurrent instability has been shown to con-
tribute to progression of intra-articular pathology and potential
worse outcomes. Surgical stabilization offers athletes the best
chance of asymptomatic return to sport. Return to sport ranged
from 63 to 100% among athletes who underwent arthroscopic
Bankart repair, with lower rates among collision athletes.
Likewise, recurrent instability rates varied from 0 to 25%,
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with higher rates among collision athletes. Open Bankart re-
pair yielded comparable rates of return to sport (75-100%)
and lower overall incidence of recurrent instability among
collision athletes (3—13%). Latarjet appeared to provide reli-
able outcomes among athletes with glenoid bone loss; 65—
96% of athletes were able to return to sport with low overall
incidence of recurrent instability (0-5%).

Despite overall positive outcomes with both arthroscopic
and open Bankart repairs, a subset of patients will continue to
experience recurrent instability. Recognition of patient-
specific variables that may present an increased risk for recur-
rent instability following soft tissue repair cannot be under-
stated. Young collision athletes demonstrate high risk of re-
current instability and therefore may be better suited for an
open stabilization procedure. Likewise, patients with concom-
itant lesions and/or glenoid bone loss must be critically eval-
uated when considering strictly capsuloligamentous repair
versus bony augmentation. Regardless of technique used to
address anterior shoulder instability, the goals remain the
same: restore stability while optimizing functional capacity,
to allow successful return to sport.

Compliance with Ethical Standards

Contlict of Interest Both authors declare that they have no conflict of
interest.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by any
of the authors.

Disclaimer The views expressed in this presentation are those of the
author and do not necessarily reflect the official policy or position of the
Department of the Army, Department of the Navy, the Defense Health
Agency, the Department of Defense, nor the US Government.

References

Papers of particular interest, published recently, have been
highlighted as:
*« Of major importance

1. Owens BD, Duffey ML, Nelson BJ, et al. The incidence and char-
acteristics of shoulder instability at the United States Military
Academy. Am J Sports Med. 2007;35(7):1168-73.

2. Zacchilli MA, Owens BD. Epidemiology of shoulder dislocations
presenting to emergency departments in the United States. ] Bone
Joint Surg Am. 2010;92(3):542-9.

3. Kardouni JR, McKinnon CJ, Seitz AL. Incidence of shoulder dis-
locations and the rate of recurrent instability in soldiers. Med Sci
Sports Exerc. 2016;48(11):2150-6.

4.  Owens BD, Dawson L, Burks R, Cameron KL. Incidence of shoul-
der dislocation in the United States military: demographic consid-
erations from a high-risk population. J Bone Joint Surg Am.
2009;91(4):791-6.



Curr Rev Musculoskelet Med (2017) 10:491-498

497

10.

11.

12.

13.

14.

15.0¢

16.

18.

19.

20.

21.

22.

2300

Burra G, Andrews JR. Acute shoulder and elbow dislocations in the
athlete. Orthop Clin North Am. 2002;33(3):479-95.

Owens BD, Agel J, Mountcastle SB, et al. Incidence of
glenohumeral instability in collegiate athletics. Am J Sports Med.
2009;37:1750-4.

Ward J, Bradley J. Decision making in the in-season athlete with
shoulder instability. Clin Sports Med. 2013;32(4):685-96.
Burkart AC, Debski RE. Anatomy and function of the
glenohumeral ligaments in anterior shoulder instability. Clin
Orthop Relat Res. 2002;400:32-9.

Taylor DC, Arciero RA. Pathologic changes associated with shoul-
der dislocations. Arthroscopic and physical examination findings in
first-time, traumatic anterior dislocations. Am J Sports Med.
1997;25(3):306-11.

Norlin R. Intraarticular pathology in acute, first-time anterior
shoulder dislocation an arthroscopic study. Arthroscopy.
1993;9(5):546-9.

Coughlin L, Rubinovich M, Johansson J, et al. Arthroscopic staple
capsulorthaphy for anterior shoulder instability. Am J Sports Med.
1992;20(3):253-6.

Thomas SC, Matsen FA III. An approach to the repair of avulsion of
the glenohumeral ligaments in the management of traumatic ante-
rior glenohumeral instability. ] Bone Joint Surg Am. 1989;71(4):
506-13.

Owens BD, Nelson BJ, Duffey ML, et al. Pathoanatomy of first-
time, traumatic, anterior glenohumeral subluxation events. J Bone
Joint Surg Am. 2010;92(7):1605—11.

Hovelius L, Olofsson A, Sandstrom B, et al. Nonoperative treat-
ment of primary anterior shoulder dislocation in patients forty years
of age and younger. A prospective twenty-five-year follow-up. J
Bone Joint Surg Am. 2008;90(5):945-52.

Dickens JF, Owens BD, Cameron KL, et al. Return to play and
recurrent instability after in-season anterior shoulder instability: a
prospective multicenter study. Am J Sports Med. 2014;42(12):
2842-50. Prospective study that adds evidence to high incidence
of recurrent instability among nonoperative management of
anterior shoulder instability in athletes.

Sachs RA, Lin D, Stone ML, et al. Can the need for future surgery
for acute traumatic anterior shoulder dislocation be predicted? J
Bone Joint Surg Am. 2007;89(8):1665-74.

Wheeler JH, Ryan JB, Arciero RA, Molinari RN. Arthroscopic
versus nonoperative treatment of acute shoulder dislocations in
young athletes. Arthroscopy. 1989;5(3):213-7.

Aronen JG, Regan K. Decreasing the incidence of recurrence of
first time anterior shoulder dislocations with rehabilitation. Am J
Sports Med. 1984;12(4):283-91.

Arciero RA, Wheeler JH, Ryan JB, McBride JT. Arthroscopic
Bankart repair vs. nonoperative treatment for acute, initial, anterior
shoulder dislocations. Am J Sports Med. 1994;22(5):589-94.
Buss DD, Lynch GP, Meyer CP, et al. Nonoperative management
for in-season athletes with anterior shoulder instability. Am J Sports
Med. 2004;32(6):1430-3.

Ozbaydar M, Elhassan B, Diller D, et al. Results of arthroscopic
capsulolabral repair: Bankart lesion versus anterior
labroligamentous periosteal sleeve avulsion lesion. Arthroscopy.
2008;24(11):1277-83.

Balg F, Boileau P. The instability severity index score. A simple
pre-operative score to select patients for arthroscopic or open shoul-
der stabilisation. J Bone Joint Surg Br. 2007;89(11):1470-7.
Phadnis J, Amold C, Elmorsy A, Flannery M. Utility of the insta-
bility severity index score in predicting failure after arthroscopic
anterior stabilization of the shoulder. Am J Sports Med.
2015;43(8):1983-8. Demonstrated ISIS was useful in determin-
ing risk of failure following arthroscopic Bankart repair, vali-
dating its utility as a preoperative tool.

24.

25.

26.

27.

28.

29.

3(). e

31.

32.

33 00

34,00

35,00

36.

37.

38.ee

Yiannakopoulos CK, Mataragas E, Antonogiannakis E. A compar-
ison of the spectrum of intra-articular lesions in acute and chronic
anterior shoulder instability. Arthroscopy. 2007;23(9):985-90.
Habermeyer P, Gleyze P, Rickert M. Evolution of lesions of the
labrum-ligament complex in posttraumatic anterior shoulder insta-
bility: a prospective study. J Shoulder Elb Surg. 1999;8(1):66-74.
Tauber M, Resch H, Forstner R, et al. Reasons for failure after
surgical repair of anterior shoulder instability. J Shoulder Elb
Surg. 2004;13(3):279-85.

Mologne T, McBride M, Lapoint J. Assessment of failed arthro-
scopic anterior labral repairs. Findings at open surgery. Am J Sports
Med. 1997;25(6):813-7.

Lo IK, Parten PM, Burkhart SS. The inverted pear glenoid: an
indicator of significant glenoid bone loss. Arthroscopy.
2004;20(2):169-74.

Owens BD, Dickens JF, Kilcoyne KG, et al. Management of mid-
season traumatic anterior shoulder instability in athletes. ] Am Acad
Orthop Surg. 2012;20(8):518-26.

Dickens JF, Rue JP, MD CKL, et al. Successful return to sport after
arthroscopic shoulder stabilization versus nonoperative manage-
ment in contact athletes with anterior shoulder instability: a pro-
spective multicenter study. Am J Sports Med. 2017; https://doi.
org/10.1177/0363546517712505. Collegiate athletes with in-
season anterior shoulder instability were significantly more
likely to successfully return to sport without subsequent insta-
bility events the next season if they underwent surgical repair in
the off-season.

Mazzocca AD, Brown FM Jr, Carreira DS, et al. Arthroscopic an-
terior shoulder stabilization of collision and contact athletes. Am J
Sports Med. 2005;33(1):52—60.

Castagna A, Delle Rose G, Borroni M, et al. Arthroscopic stabili-
zation of the shoulder in adolescent athletes participating in over-
head or contact sports. Arthroscopy. 2012;28(3):309-15.

Saper MG, Milchteim C, Zondervan RL, et al. Outcomes after
arthroscopic Bankart repair in adolescent athletes participating
in collision and contact sports. Orthop J Sports Med.
2017;5(3): doi: https://doi.org/10.1177/2325967117697950.
Provides current evidence for arthroscopic Bankart
repair as an effective surgical option for traumatic
shoulder instability in adolescents participating in
collision and contact sports.

Dickens JF, Owens BD, Cameron KL, et al. The effect of subcritical
bone loss and exposure on recurrent instability after arthroscopic
Bankart repair in intercollegiate American football. Am J Sports
Med. 2017;45(8):1769—75. Adds current evidence to the impor-
tance of recognizing glenoid bone loss when considering arthro-
scopic Bankart repair; lower critical values may be lower than
previously described.

Aboalata M, Plath J, Seppel G, Juretzko J, et al. Results of arthro-
scopic Bankart repair for anterior-inferior shoulder instability at 13-
Year follow-up. Am J Sports Med. 2017;45(4):782-7.
Demonstrates clinical outcomes at a mean follow-up of 13 years
after arthroscopic repair of anterior-inferior shoulder instabil-
ity may be comparable with results of open Bankart repair.
Bottoni CR, Smith EL, Berkowitz MJ, et al. Arthroscopic versus
open shoulder stabilization for recurrent anterior instability. Am J
Sports Med. 2006;34(11):1730-7.

Rhee YG, Ha JH, Cho NS. Anterior shoulder stabilization in colli-
sion athletes: arthroscopic versus open Bankart repair. Am J Sports
Med. 2006;34(6):979-85.

Yamamoto N, Kijima H, Nagamoto H, et al. Outcome of
Bankart repair in contact versus non-contact athletes. Orthop
Traumatol Surg Res. 2015;101(4):415-9. Provides support
for theory contact athletes may be at higher risk of arthro-
scopic Bankart failure.

@ Springer


http://doi.org/10.1177/0363546517712505
http://doi.org/10.1177/0363546517712505
http://doi.org/10.1177/2325967117697950

498

Curr Rev Musculoskelet Med (2017) 10:491-498

39.

40.

41.

42.

43,00

4400

45.

46.

47.

48.

49.

50.

Pagnani MJ, Dome DC. Surgical treatment of traumatic anterior
shoulder instability in American football players. J Bone Joint
Surg Am. 2002;84(5):711-5.

Blonna D, Bellato E, Caranzano F, et al. Arthroscopic Bankart
repair versus open Bristow-Latarjet for shoulder instability: a
matched-pair multicenter study focused on return to sport. Am J
Sports Med. 2016;44(12):3198-205.

Cerciello S, Edwards TB, Walch G. Chronic anterior glenohumeral
instability in soccer players: results for a series of 28 shoulders
treated with the Latarjet procedure. J Orthopaed Traumatol.
2012;13(4):197-202.

Neyton L, Young A, Dawidziak B, et al. Surgical treatment of
anterior instability in rugby union players: clinical and radiographic
results of the Latarjet-Patte procedure with minimum 5-year follow-
up. J Shoulder Elb Surg. 2012;21(12):1721-7.

Privitera D, Siegel E, Higgins L. Clinical outcomes following the
Latarjet procedure in contact and collision athletes. Orthop J Sports
Med. 2014;2(suppl 1):2325967114S00015. Clinical outcomes
support return to sports in collision athletes with glenoid bone
loss, following Latarjet procedure.

Beranger JS, Klouche S, Bauer T. Anterior shoulder stabilization by
Bristow-Latarjet procedure in athletes: return-to-sport and function-
al outcomes at a minimum 2-year follow-up. Eur J Orthop Surg
Traumatol. 2016;26:277-82. Clinical outcomes support return
to sports in the majority of athletes with glenoid bone loss,
following Latarjet procedure. However, patients participating
in overhead sports were less likely to return to preinjury sport
or level of competition.

Brophy RH, Marx RG. The treatment of traumatic anterior instabil-
ity of the shoulder: nonoperative and surgical treatment.
Arthroscopy. 2009;25(3):298-304.

Kirkley A, Griffin S, Richards C, et al. Prospective randomized
clinical trial comparing the effectiveness of immediate arthroscopic
stabilization versus immobilization and rehabilitation in first trau-
matic anterior dislocations of the shoulder. Arthroscopy.
1999;15(5):507-14.

Gill TJ, Micheli LJ, Gebhard F, Binder C. Bankart repair for ante-
rior instability of the shoulder: long-term outcome. J Bone Joint
Surg Am. 1997;79(6):850-7.

Guanche CA, Quick DC, Sodergren KM, Buss DD. Arthroscopic
versus open reconstruction of the shoulder in patients with isolated
Bankart lesions. Am J Sports Med. 1996;24(2):144-8.

Owens BD, DeBerardino TM, Nelson BJ, et al. Long-term follow-up
of acute arthroscopic Bankart repair for initial anterior shoulder dis-
locations in young athletes. Am J Sports Med. 2009;37(4):669-73.
Cole BJ, Warner JJ. Arthroscopic versus open Bankart repair for
traumatic anterior shoulder instability. Clin Sports Med.
2000;19(1):19-48.

@ Springer

S1.

52.

53.

54.

55.

56.

5700

5800

59.

60.0¢

61,0

DeBerardino TM, Arciero RA, Taylor DC. Arthroscopic stabiliza-
tion of acute initial anterior shoulder dislocation: the West Point
experience. J South Orthop Assoc. 1996;5(4):263-71.

Gartsman GM, Roddey TS, Hammerman SM. Shoulder
arthroplasty with or without resurfacing of the glenoid in patients
who have osteoarthritis. J Bone Joint Surg Am. 2000;82(1):26-34.
Hoffmann F, Reif G. Arthroscopic shoulder stabilization using
Mitek anchors. Knee Surg Sports Traumatol Arthrosc.
1995;3(1):50-4.

Harris JD, Gupta AK, Mall NA, et al. Long-term outcomes after
Bankart shoulder stabilization. Arthroscopy. 2013;29(5):920-33.
DeBerardino TM, Arciero RA, Taylor DC, Uhorchak JM.
Prospective evaluation of arthroscopic stabilization of acute, initial
anterior shoulder dislocations in young athletes two- to five-year
follow-up. Am J Sports Med. 2001;29(5):586-92.

Uhorchak JM, Arciero RA, Huggard D, Taylor DC. Recurrent shoul-
der instability after open reconstruction in athletes involved in colli-
sion and contact sports. Am J Sports Med. 2000;28(6):794-9.
Robins RJ, Daruwalla JH, Gamradt SC, et al. Return to play after
shoulder instability surgery in National Collegiate Athletic
Association Division I intercollegiate football athletes. Am J Sports
Med. 2017;2329-35. https://doi.org/10.1177/0363546517705635.
Provides current evidence for arthroscopic Bankart repair as
an effective surgical option for traumatic shoulder instability in
collegiate level football players.

Virk MS, Manzo RL, Cote M, et al. Comparison of time to recur-
rence of instability after open and arthroscopic Bankart repair tech-
niques. Orthop J Sports Med. 2016;4(6):2325967116654114. First
study in recent literature to assess difference in time to failure
among open versus arthroscopic Bankart repair.

Burkhart SS, De Beer JF. Traumatic glenohumeral bone defects and
their relationship to failure of arthroscopic Bankart repairs: signifi-
cance of the inverted-pear glenoid and the humeral engaging Hill-
Sachs lesion. Arthroscopy. 2000;16(7):677-94.

Shin SJ, Kim RG, Jeon YS, Kwon TH. Critical value of anterior
glenoid bone loss that leads to recurrent glenohumeral instability
after arthroscopic Bankart repair. Am J Sports Med. 2017;45(9):
1975-81. Adds current evidence to the importance of recogniz-
ing glenoid bone loss when considering arthroscopic Bankart
repair; lower critical values may be lower than previously
described.

Shaha JS, Cook JB, Song DJ, et al. Redefining “critical” bone loss
in shoulder instability: functional outcomes worsen with “subcriti-
cal” bone loss. Am J Sports Med. 2015;43(7):1719-25. Adds cur-
rent evidence to the importance of recognizing glenoid bone loss
when considering arthroscopic Bankart repair; lower critical
values may be lower than previously described.


http://doi.org/10.1177/0363546517705635

	Return to Sports After Shoulder Stabilization Surgery for Anterior Shoulder Instability
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Return to Play Following Nonoperative Management
	Bracing
	Concomitant Pathology

	Return to Play Following Operative Management
	Results Following Nonoperative Versus Operative Management
	Surgical Treatment Strategies
	Arthroscopic Bankart Repair
	Open Bankart Repair
	Evaluation of Bankart Repair Failures
	Bone Augmentation Procedure

	Conclusion
	References
	Papers of particular interest, published recently, have been highlighted as: •• Of major importance



