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24.1 Introduction

Anatomy: The shoulder is a ball and socket joint
that allows for the largest arc of motion of any
joint in the human body. This wide range of
motion comes at the expense of decreased sta-
bility. The delicate balance between motion and
stability is achieved by the intricate anatomy of
the glenohumeral joint, including both static
and dynamic stabilizers [ 1-3]. Bony static stabi-
lizers include the glenoid, humeral head, and the
proximal humerus. The articular conformity of
the glenohumeral joint is relatively poor com-
pared to other ball and socket joints. The gle-
noid is pear-shaped with the inferior aspect
forming a true circle [4]. Contrarily, the humeral
head is shaped like a sphere and has three times
the surface area of the glenoid with only 25-30%
of the humeral head articulating with the gle-
noid at any given position [3]. This poor bony
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congruency highlights the need for appropri-
ately functioning soft tissue stabilizers about the
shoulder joint.

Soft tissue static stabilizers include the gle-
noid labrum, glenohumeral ligaments, joint cap-
sule, and negative intra-articular pressure. The
labrum is a triangular rim of fibrocartilaginous
tissue that deepens the glenoid articulation and
increases shoulder stability by 10% [5, 6]. The
capsular attachments to the labrum, known as the
capsulolabral junction, adds further static stabil-
ity to the glenohumeral joint. The most important
components of the shoulder capsule are the gle-
nohumeral ligaments. Each ligament provides
static stability in addition to secondary dynamic
stability based on the position of the shoulder.
The inferior glenohumeral ligament (IGHL) is
the most important ligament when considering
anteroinferior and posteroinferior instability of
the shoulder. The IGHL has an anterior and pos-
terior band with a capsular bridge that acts like a
“hammock” around the inferior proximal
humerus (Fig. 24.1) [2, 7, 8]. The posterior band
helps resist posterior instability by tightening
when the arm is in the adducted, flexed, and inter-
nally rotated position. Conversely, the anterior
band resists anteroinferior instability with the
arm in the flexed, abducted, and externally rotated
position. When the capsule and glenohumeral
ligaments are intact, a negative-pressure ‘‘vac-
uum effect” is created, which further contributes
to static stability of the shoulder [9, 10].
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Fig.24.1 The IGHL acts as a sling or “hammock” to pro-
vide anteroinferior stability to the shoulder joint. IGHL
inferior glenohumeral ligament

Dynamic stabilizers of the glenohumeral joint
include the rotator cuff, deltoid, and long head of
the biceps tendon. The rotator cuff is the most
important dynamic stabilizer. It acts as a dynamic
compressor of the humeral head against the gle-
noid, especially during the initiation of glenohu-
meral movement. Furthermore, direct attachment
of the rotator cuff to the capsule increases articu-
lar tension while providing proprioceptive feed-
back [11, 12].

Pathoanatomy: The Bankart lesion is an
anteroinferior labrum tear and is the classic,
pathognomonic lesion of anterior shoulder insta-
bility. It was first described in 1923 by the English
surgeon Arthur Bankart in his report of four cases
that each demonstrated this lesion [13]. He stated
that “the head shears off the fibrous capsule of the
joint from its attachment to the fibro-cartilaginous
glenoid ligament. The detachment occurs over
practically the whole of the anterior half of the
glenoid rim.” Bankart also acknowledged the
importance of capsular laxity but maintained that
the capsulolabral injury is the sentinel pathologic
lesion of anterior shoulder instability, and this
concept has largely stood the test of time.

Since its original description, variations of the
Bankart lesion have been identified as well. A

“bony Bankart” refers to a Bankart lesion that
includes an associated anteroinferior glenoid
fracture that becomes detached with the torn
labrum. Another variation is the anterior labral
periosteal sleeve avulsion (ALPSA) lesion, which
occurs when a sleeve of the glenoid periosteum
peels off with the Bankart lesion.

As described by Bankart, the anterior capsule
and specifically the IGHL become injured and
stretched during an anterior dislocation. In severe
cases, the IGHL can become detached from its
humeral attachment, known as a humeral avul-
sion of the inferior glenohumeral ligament
(HAGL) lesion. This is a severe finding that
necessitates surgical management, which will be
discussed further in the treatment section. During
an anterior dislocation, a Hill-Sachs lesion often
develops, which is an impaction injury to the pos-
terior humeral head from contact against the
anterior glenoid.

The posterior side of the shoulder is slightly
different in its pathoanatomy compared to the
anterior side. A traumatic posterior dislocation
can result in a labrum tear with an associated cap-
sular injury. However, subtle posterior instability
from repetitive trauma is more common because
the posterior band of the IGHL is typically not as
thick as the anterior band. Since ligamentous
support of the posterior capsule is thinner and
weaker compared to the more robust anterior
side, repetitive trauma may alter the elasticity of
the capsule, resulting in a more subtle instability
pattern highlighted by capsular laxity.

Spectrum of Instability: Shoulder instability
includes a broad spectrum of clinical presenta-
tions. Athletes may present after a complete dis-
location, subluxation, or subtle micro-instability
from repetitive trauma. A complete dislocation
occurs when the humeral head no longer articu-
lates with the glenoid surface and remains com-
pletely non-articulating. A full dislocation
invariably requires the shoulder to be relocated
with a reduction maneuver, which may be per-
formed manually by the athlete or by a certified
health professional. A subluxation is a partial dis-
location that auto-reduces before full dislocation
can occur. Athletes will often report a sliding sen-
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sation in his or her shoulder but will deny feeling
the shoulder locked in a dislocated position.
Subtle micro-instability from repetitive trauma
usually does not have a traumatic mechanism.
Instead, patients will report a gradual sensation
of pain and/or not trusting the shoulder because
of apprehension despite denying a true disloca-
tion or subluxation event.

Epidemiology: Anterior shoulder instability
most commonly occurs in the young and athletic
population. Males have a much higher rate of
shoulder instability compared to females with
most studies reporting a 70-85% male predomi-
nance [14-16]. The incidence of anterior shoul-
der instability has been estimated between 8 and
23.9 per 100,000 person-years [17, 18]. This can
be higher in athletes who participate in collision
sports, including football, rugby, wrestling, and
overhead throwing sports. Moreover, the inci-
dence in military personnel has been estimated as
1.69 per 1000 person-years, which is even higher
than contact athletes [17]. Owens et al. investi-
gated 4080 glenohumeral instability events in
National Collegiate Athletic Associate (NCAA)
athletes during a 15-year period [15]. They
reported an incidence of 0.12 injuries per 1000
athlete exposures. Dislocations were more likely
to occur in male athletes (relative risk 2.67) and
during collegiate games as opposed to practice
(relative risk 3.50). More than 10 days of time
lost from sport occurred after 45% of instability
events.

Only a few studies have reported the epide-
miology of shoulder instability in high-level
basketball players. Recent studies have high-
lighted that basketball players have an increased
risk of shoulder instability compared to many
sports. This risk is often underappreciated
because basketball is not considered a true con-
tact or overhead sport. However, basketball
necessitates low-velocity contact while per-
forming frequent overhead maneuvers, leaving
players in a potentially vulnerable position for
shoulder injury. Recently, the Multicenter
Orthopaedic Outcomes Network (MOON)
Shoulder Instability Group investigated 863
patients after surgical management for primary

shoulder instability [14]. They found that 709
patients (82%) were male and the average age
was 24 years old. The primary direction of
instability was anterior in both male (74%) and
female (73%) patients, and posterior instability
accounted for 23% of cases. The rate of shoul-
der dislocation requiring formal closed reduc-
tion was highest among male patients less than
20 years old. Moreover, a labrum tear (66%) and
Hill-Sachs lesion (41%) were the most frequent
concomitant injuries. Trauma from playing
sports was the mechanism of injury for 644
patients (75%), and basketball was the second
most common sport in which primary shoulder
instability occurred, accounting for 13% of all
dislocations.

Another recent epidemiological study by
Kraeuter et al. compared rates of shoulder insta-
bility in high school and college athletes and
found basketball to be a high-risk sport for shoul-
der instability, especially in college athletes [19].
Both male and female college basketball players
had a significantly higher risk of shoulder dislo-
cation (relative risk 2.99 and 2.28, respectively)
compared to high school basketball players.
Player to player contact was the most common
mechanism, and dislocations were just as likely
to occur in practice or competition.

An epidemiological database study of National
Basketball Association (NBA) injuries found that
shoulder instability accounted for 57 injuries
over a 17-year period, which was only 0.5% of all
injuries reported [20]. This seemingly low num-
ber is likely due to the extremely high rate of
other, more common musculoskeletal injuries in
basketball players, including lateral ankle sprains,
patellofemoral inflammation, lumbar strains, and
hamstring strains. Furthermore, NBA players are
elite athletes that likely have the muscle strength,
coordination, and proprioception to minimize
shoulder instability compared to amateur basket-
ball players. Nonetheless, Minhas et al. investi-
gated the most common orthopedic procedures
performed on NBA players and found shoulder
instability surgery (46 cases) to be the fourth
most frequent surgery performed, accounting for
13.2% of all cases [21].
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Fact Box

e The shoulder joint is a minimally con-
strained ball and socket joint that allows
for a wide range of motion at the expense
of stability.

e The anteroinferior labrum and anterior
band of the IGHL are the most com-
monly injured structures after an ante-
rior instability event.

e Shoulder instability occurs along a
broad clinical spectrum, including com-
plete dislocation, partial dislocation

(i.e., subluxation), and repetitive
micro-trauma.
e Basketball necessitates low-velocity

contact and frequent overhead move-
ments, placing these athletes at a higher,
often underappreciated, risk for shoul-
der instability.

24.2 Diagnosis

Evaluation of an athlete with shoulder instability
should begin with a comprehensive history.
Determining the type of instability event (i.e.,
dislocation, subluxation, or repetitive micro-
trauma) is extremely important. The patient can
often provide valuable information that will help
the physician determine the exact nature of the
instability event. The physician should always
ask if the patient required a shoulder reduction,
and if so, how the reduction was performed and
who performed the reduction. The patient should
also be asked how long the shoulder remained
dislocated until the reduction was performed.
Hand dominance, history of index injury, mecha-
nism of injury, position of the shoulder at the
time of injury, competitive level, position played,
number of previous instability events, and goals
for return to play should be assessed. Furthermore,
the physician should document any other history
of contralateral shoulder instability events or pre-
vious surgeries to either shoulder.

After acquiring the entire relevant history, a
complete, detailed neurologic examination of
both upper extremities should be performed. The

examination should begin with inspection for any
swelling or obvious deformity. Palpation of the
entire shoulder girdle can reveal a concomitant
injury to the sternoclavicular (SC) joint, acromio-
clavicular (AC) joint, clavicle, or proximal
humerus. A concomitant fracture can accompany
a shoulder dislocation in up to 18% of anterior
shoulder dislocations [22]. Next, the examiner
should assess both active and passive range of
motion of the shoulder in forward flexion, abduc-
tion, internal rotation, and external rotation.
Rotator cuff strength testing should be performed
and any weakness should raise suspicion for pos-
sible rotator cuff tear or nerve injury. In a recent
review, the incidence of axillary nerve injury
after shoulder dislocation varied from 3.3% to
40% with most of the injuries being neuropraxic
injuries that resolved spontaneously without spe-
cial intervention [23, 24]. Every patient should
also be assessed for hyperlaxity by testing for a
sulcus sign and assessing Beighton’s criteria.
Special tests should be performed last, including
the apprehension test, Jobe relocation test, load
and shift test, anterior jerk test, and posterior jerk
test. The apprehension test and Jobe relocation
test are particularly useful exam maneuvers when
assessing anterior instability. A positive appre-
hension test is particularly useful as it has dem-
onstrated a 96% positive predictive value for a
Bankart tear [25].

While anterior instability is a relatively
straight forward diagnosis, posterior instability
can be more challenging because of its often-
subtle presentation. Posterior instability has a
wide spectrum of clinical manifestations from
subtle subluxation to prominent dislocation.
Symptoms include pain, inability to fully partici-
pate in athletic events, and inability to reach
desired level of activity. Unlike patients who
experience anterior instability, patients with pos-
terior instability often present with a chief com-
plaint of posterior shoulder pain as opposed to
shoulder instability. Therefore, posterior instabil-
ity can be an often-overlooked diagnosis.
Whenever an athlete reports posterior shoulder
pain during physical activity that loads the shoul-
der joint, a diagnosis of posterior instability
should be considered. The diagnosis is often con-
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firmed by provocative exam maneuvers, includ-
ing the posterior jerk test, Kim test, posterior
stress test, and the load and shift test [26, 27].
There is a 97% sensitivity to diagnose posterior
instability when the Kim test and the jerk test are
both positive [27].

Basic and advanced imaging of the affected
shoulder should complement the history and
physical examination. Any pre- and post-
reduction shoulder radiographs must be reviewed.
A radiographic shoulder series should include at
least a true AP, scapular Y, and axillary views.
Additional views, including a Stryker notch and
West Point view, can provide further details on
Hill-Sachs lesions and Bankart lesions, respec-
tively. Magnetic resonance imaging (MRI) with
or without arthrogram should be obtained to fur-
ther evaluate the shoulder joint and any concomi-
tant pathology. We prefer a non-arthrogram study
at our institution to avoid distorting any injured
structures in or around the shoulder joint. Special
attention should be paid to the glenoid labrum,
capsule, IGHL, and rotator cuff when evaluating
the MRI. In the setting of a large, bony Bankart
lesion or glenoid bone loss, a computed tomogra-
phy (CT) scan should be obtained to better assess
any bony deficiencies. A three-dimensional CT
reconstruction of the glenoid and humerus can be
particularly helpful in visualizing bone loss on
both the glenoid and proximal humerus [28].

By paying careful attention to the patient’s
history, physical examination, and imaging find-
ings, the treating physician can make an accurate
diagnosis. Once the correct diagnosis is deter-
mined, the physician can formulate a treatment
plan that allows the athlete to safely return to
sport with as little time lost from competition as
possible. This will be the focus of the remaining
sections.

Fact Box

» Evaluation of a basketball athlete with
shoulder instability should begin with a
complete history, including descrip-
tions of previous and current shoulder
injuries.

e The physical examination should start
with painless, benign maneuvers and
progress to more invasive, special test-
ing at the end of the exam.

e All basketball athletes should be asked
about and tested for hyperlaxity at the
time of evaluation as hyperlaxity is quite
common in this population.

e Advanced imaging is recommended for
all patients to better appreciate the
injury pattern and to help develop a
treatment plan.

24.3 Treatment

The decision for how to treat a basketball player
with shoulder instability is dependent on many
factors, including the player’s age, level of com-
petition, position, time of season, and history of
previous dislocations. Educating the patient
about various treatment options and mutual
decision-making is important for successful
treatment. The pros and cons of both nonsurgical
and surgical management should be discussed
with the patient and his or her family. It is imper-
ative that the physician provides adequate infor-
mation so an informed decision can be made.
Elite athletes may have more complicated per-
sonal circumstances, including contract status,
monetary incentives, and organizational expecta-
tions. Regardless, the physician should not be
swayed by these additional factors. Instead, the
focus should remain on helping the patient make
the best decision that will optimize effective
return to play and preserve the long-term health
of his or her shoulder.

Regardless of the patient’s level of play, the
physician’s first responsibility is the well-being
of the patient, which requires choosing a treat-
ment plan that reduces the risk of future instabil-
ity events. While once regarded as a relatively
benign event, a recurrent shoulder dislocation
often causes further harm to the shoulder joint,
including increased glenoid and humeral bone
loss, worsening labrum tears, and increased
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capsular stretch [29, 30]. This can complicate the
treatment algorithm and dictate more of a
salvage-type procedure in the primary setting,
which limits future options if the patient were to
have a complication or fail primary surgery.

The first major decision to make is whether to
choose nonoperative or operative management. If
operative management is chosen, the next major
decision is choosing the appropriate surgical pro-
cedure, i.e., arthroscopic Bankart repair, open
Bankart repair, or a glenoid bone augmentation
procedure, such as the Latarjet procedure. The
rest of the section will focus on indications and
results of the various treatment options for shoul-
der instability in basketball athletes.

Nonsurgical Management: Nonoperative treat-
ment for shoulder instability has shown consider-
able variability in its effectiveness and remains
controversial in the athletic population [15, 31—
35]. Conservative management entails an initial
period of brief sling immobilization (3-7 days)
followed by a graduated physical therapy pro-
gram focused on regaining shoulder range of
motion and strength before returning to sport-
specific drills [32, 36, 37]. Return to play is
allowed once the patient demonstrates full, pain-
free range of motion with full protective strength
and no apprehension on physical exam. This usu-
ally takes 3-6 weeks but occasionally up to
8 weeks depending on the type of instability
pattern [38]. A restrictive brace can be used by the
athlete when returning to play, which can provide
extra support to the shoulder and limit the ath-
lete’s ability to place the arm in a vulnerable posi-
tion. While bracing is a common practice because
it provides subjective improvement in stability,
there is no clinical evidence to support its use in
preventing recurrent instability [33]. Furthermore,
it is our experience that many basketball players
find such a brace too restrictive and often decide
against wearing one during competition.

The success of conservative management is
extremely variable following a first-time, trau-
matic shoulder dislocation. While conservative
management has the potential benefits of avoid-
ing surgery and returning an athlete to play dur-
ing the same season, it does have a significant
risk of sustaining a recurrent instability event.
This should not be overlooked and must be heav-

ily considered by the treating physician because
each recurrent dislocation risks further damage to
the shoulder joint.

Age at the time of dislocation is one of the
most important risk factors in determining the
success of conservative treatment [34, 39-42].
Sachs et al. demonstrated that age under 25 years
is a significant risk factor for re-dislocation fol-
lowing primary anterior shoulder instability [40].
Marans et al. revealed a 100% recurrent disloca-
tion rate in adolescents treated with sling immobi-
lization for 6 weeks [41]. This is consistent with a
study from the United States Military Academy
that reported a 92% recurrence rate in young ath-
letes following conservative management [34].
Hovelius et al. reported a recurrence rate of 27%
in patients older than 30 years but a 72% recur-
rence rate in athletes younger than 23 years, sug-
gesting that appropriately chosen patients above
the age of 30 may be amenable to nonoperative
management [42]. Buss et al. showed an 86%
return to sport rate without sling immobilization
in a group of competitive high school and colle-
giate athletes, but 37% of the athletes experienced
at least one recurrent instability event [32]. These
athletes missed an average of 10.2 days (range
0-30 days) of sports participation with 27 of 30
athletes returning to play within 2—-3 weeks.

Dickens et al. found that 73% of NCAA ath-
letes were able to return to sport after an instabil-
ity episode at a median of 5 days after injury [33].
However, 63% had a recurrent dislocation after
returning to play. They found that athletes with a
subluxation were 5.3 times more likely to return
to sport compared to athletes with a dislocation.
Similarly, Shanley et al. recently found that high
school athletes who sustained a subluxation were
three times more likely to successfully return to
sport without recurrent instability after conserva-
tive management compared to athletes who sus-
tained a dislocation [43].

Another study by Dickens et al. found that
only 40% of athletes successfully returned to
play without recurrence during a subsequent sea-
son following shoulder dislocation compared to
90% of athletes who successfully returned after
surgical repair [33]. Athletes were 5.8 times more
likely to successfully return for the following
season after surgical repair. Return to play rates
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were the same between athletes who sustained
one or multiple in-season dislocation events.

A recent meta-analysis of randomized clinical
trials found a 52.9% re-dislocation rate after con-
servative management compared to a 7.9% re-
dislocation rate after surgical repair [44]. They
also found that arm position during immobiliza-
tion (e.g., external rotation versus internal rota-
tion) had no effect on re-dislocation rates.

It is our experience that the age of the athlete,
physical exam findings, number of previous dis-
locations, competitive level, and timing within a
season are the most important factors to consider
when weighing the option of nonoperative man-
agement after a primary shoulder dislocation.
Only patients who are at a low risk for recurrent
dislocation should be indicated for possible con-
servative management. Therefore, the indications
for conservative management are very narrow
and include very young patients (i.e., age 10-13),
a first-time dislocation, less than 10% glenoid
bone loss, intact rotator cuff, and a non-engaging
Hill-Sachs lesion. Relative indications for nonop-
erative management include recreational basket-
ball players over the age of 30 who meet the
above criteria and are willing to modify their
activities during a trial of conservative manage-
ment. The role of conservative management is
less clear for athletes between the ages of 20 and
30. The recurrence rate for athletes younger than

Fig. 24.2 Decision-
making algorithm for
nonoperative versus
operative management
in a patient presenting
after shoulder
dislocation

Age over 30?
Recreational player?

30 after conservative treatment is three times
higher than those having surgical repair [45, 46].
Similarly, we have found that athletes in this con-
troversial age range are usually best treated surgi-
cally unless the patient is a casual, recreational
player with a first-time dislocation who is willing
to modify activities.

Conservative management is a particularly
appealing option when a high-level athlete expe-
riences a dislocation in the first half of a season
since surgery would require missing the entire
season. However, managing an isolated in-season
dislocation in the elite athlete remains controver-
sial with no clear guidelines available in the lit-
erature. Each case should be managed individually
based on the athlete’s history, physical exam,
imaging findings, and individual circumstances.
Avoiding a lost season should not be the main
motivator when managing an athlete after an in-
season dislocation.

Contraindications to conservative manage-
ment include age under 20 years old, presence of
a concomitant operative injury such as rotator
cuff tear or HAGL lesion, greater than 15% gle-
noid bone loss, history of more than one
dislocation, generalized hyperlaxity, marked
apprehension on physical exam, or failure to
return to sport after previous conservative man-
agement. A decision-making algorithm for con-
servative management is presented in Fig. 24.2.

First time shoulder dislocation?

Recommend Surgical
Management

Willing to alter activities?
no glenoid bone loss?
no other operative injury?

OR

g/

Consider Nonoperative
Management

Age <13 years?
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Surgical Management: Early operative treat-
ment for anterior shoulder instability has gained
popularity as a growing amount of evidence sup-
ports a high rate of successful return to play with
decreasing recurrence rates, especially in young
and active athletes [38, 44, 47-50]. Many physi-
cians now favor early operative intervention
within a few weeks of the initial injury, especially
when the patient is not indicated for conservative
management. Absolute indications for surgical
management include an associated operative
injury, including >50% rotator cuff tear, HAGL
lesion, >15% glenoid bone loss, >25% humeral
head articular surface defect, proximal humerus
fracture requiring surgery, irreducible disloca-
tion, or non-concentric reduction. Further indica-
tions for operative management include patient
age less than 20 years, greater than two disloca-
tions, participation in overhead or contact sports,
injury near the end of a season, failure of conser-
vative management, or inability to perform sport-
specific drills without apprehension.

Determining the appropriate surgical proce-
dure for each patient is a critical decision that can
heavily influence the patient’s outcome.
Historically, an open Bankart repair was the pro-
cedure of choice for anterior shoulder instability.
This procedure allows the surgeon to directly
visualize the detached labrum and then perform a
labrum repair with a formal capsular shift. As
shoulder arthroscopy gained popularity, many
surgeons attempted arthroscopic Bankart repair
with capsulorrhaphy. An arthroscopic approach
offers the advantage of preserving the subscapu-
laris attachment and reducing postoperative stiff-
ness, especially loss of external rotation.

Regardless of the chosen technique, the main
surgical goal is to restore normal capsulolabral
anatomy. This requires (1) strong fixation of the
labrum back onto the glenoid face to recreate the
normal “bumper” effect of the labrum and (2)
appropriate capsulorrhaphy to reduce the dis-
torted capsular volume (Fig. 24.3). This was
highlighted in a study by Speer et al., which

Fig. 24.3 Arthroscopic Bankart repair of a left shoulder in
an 18-year-old female. (a) Identification of the Bankart
lesion (arrow) and IGHL (double asterisk). (b) Placement
of the arthroscopic probe into the Bankart lesion to signify
adequate preparation of the labrum from the glenoid sur-
face. (¢) Bankart lesion fully prepared for fixation. (d)

Insertion of initial suture tape through the labrum beneath
the IGHL. (e) Placement of third suture for Bankart repair.
Note that the second suture tape also captured the IGHL to
achieve adequate capsular shift. (f) Final construct with
labrum “bumper” effect restored with associated reduction
of capsular volume. IGHL: inferior glenohumeral ligament
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demonstrated that isolated Bankart lesions are
less likely to provoke complete dislocation unless
there is a capsular injury [51].

Initially, results following an arthroscopic
repair were inferior to results after open repair,
demonstrating higher re-dislocation rates [52—
54]. However, with the evolution of advanced
arthroscopic techniques and equipment, multiple
modern studies have shown at least equal out-
comes between open and arthroscopic Bankart
repairs [48, 49, 55-57]. As a result, arthroscopic
Bankart repair with capsulorrhaphy is now com-
monly the surgical method of choice for the
majority of surgeons [58—60].

Owens et al. performed a randomized control
trial comparing arthroscopic and open Bankart
repair in young, competitive athletes who
sustained only shoulder subluxations without any
associated bone loss [61]. At 2-year follow-up,
there was no difference in outcome scores or
recurrent subluxation rates based on operative
approach. Three patients in each group experi-
enced recurrent subluxations and no dislocations.
Outcomes scores were significantly better in
patients with three or less subluxations prior to
surgery compared to patients with greater than
three subluxations prior to surgery, which advo-
cates for early surgical management in this
patient population.

While arthroscopic Bankart repair is a very
successful surgery when performed for appropri-
ate indications, the open Bankart repair is still a
valuable surgery with distinct advantages over an
arthroscopic repair, especially in the setting of
chronic shoulder instability (>2 shoulder disloca-
tions), revision stabilization surgery, collision
athletes, generalized hyperlaxity, and significant
capsular stretch that cannot be adequately
reduced arthroscopically. In these instances, open
procedures have demonstrated superior outcomes
compared to arthroscopic repair [44, 62]. A
recent meta-analysis by Kavaja et al. demon-
strated decreased recurrence rate after open
Bankart repair compared to arthroscopic repair in
the setting of chronic shoulder instability (5.8%
versus 13.4%, respectively) [44]. Similarly, a
2018 study by Su et al. revealed a 42% recurrent
instability rate in patients who underwent a revi-

sion arthroscopic Bankart repair [62]. The pres-
ence of an engaging Hill-Sachs lesion, age less
than 22 years, and ligamentous hyperlaxity were
independent predictors of recurrence in their
cohort.

To help stratify patients at risk for failing an
arthroscopic Bankart repair, Balg and Boileau
developed the Instability Severity Index Score
(ISIS) to stratify a patient’s risk of failure follow-
ing arthroscopic Bankart repair (Fig. 24.4) [39].
They reported the following risk factors for
recurrence of instability following arthroscopic
repair: age less than 20 years at the time of sur-
gery, involvement in competitive/contact sports
or those involving forced overhead activity,
shoulder hyperlaxity, Hill-Sachs lesion present
on anteroposterior radiograph with the shoulder
in external rotation, and/or loss of the sclerotic
inferior glenoid contour. This highlights that the
decision to perform an open or arthroscopic
repair should be largely dictated by extent of
bony involvement, associated risk factors, and
ultimately surgeon preference [63, 64].

In the setting of multiple dislocations, revision
instability, and/or anterior glenoid bone loss
greater than 15%, a glenoid bone augmentation
procedure is usually the preferred treatment. The
most commonly performed bone augmentation
procedure is the Latarjet procedure, which trans-
fers the coracoid process with the attached con-
joint tendon to the anteroinferior glenoid. This
creates a very stable construct that works through
the “triple threat” mechanism of (1) glenoid bone
augmentation, (2) sling effect from the conjoint
tendon going over a subscapularis split, and (3)
capsular shift/closure [65-67]. While the Latarjet
procedure can be a very successful procedure, it
does alter the normal anatomy and requires a
steep learning curve. It also has a larger compli-
cation rate (15-30%) with a potentially more
severe complication profile, including neurovas-
cular injury, abrasion of humeral head cartilage
against the bone block and screws, and bone lysis
[68-70]. Many of these complications can be
avoided with appropriate surgical experience and
technique, and good patient outcomes with low
recurrent instability rates are common after the
Latarjet procedure [57, 67, 71-74].
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Fig.24.4 The - .
Instability Severity Prognostic factors Points
Index Score (ISIS) is a Age at surgery (yrs)
10-point scale to help <20 2
determine a patient’s > 20 0
risk for recurrent
shoulder instability Degree of sport participation (pre-operative)
following arthroscopic Competitive 2
Bankart repair. A score Recreational or none 0
greater than 6 imparts a
70% chance of recurrent Type of sport (pre-operative)
dislocation after Contact or forced overhead 1
arthroscopic repair Other 0
(Reproduced with
per'mission from: Balg F, Shoulder hyperlaxity
BOllea.u. P. The . Shoulder hyperlaxity (anterior or inferior) 1
instability severity index h
. Normal laxity 0
score. A simple
preoperative score to Hill-Sachs on AP* radiograph
select patients for L . >
arthroscopic or open V|S|b|_e_|n e)_(ternal rotation _
shoulder stabilization. J Not visible in external rotation 0
Bone Joint Surg Br. Glenoid loss of contour on AP radiograph
2007;89 (11):1470-7)
Loss of contour 2
No lesion 0
Total (points) 10

* AP, anteroposterior

Anterior glenoid augmentation with a free
bone block is an alternative option in lieu of a
Latarjet procedure or in the setting of a previ-
ously failed Latarjet procedure. The most com-
monly used bone blocks are either iliac crest
autograft or distal tibial allograft [75-78]. There
are multiple advantages of a free bone block pro-
cedure, including maintenance of normal cora-
coid anatomy and ability to salvage a failed
Latarjet procedure. Drawbacks of the procedure
include morbidity from iliac crest harvest, loss of
the “sling effect” from the conjoint tendon, and
bone block resorption, especially with allograft
bone [79, 80]. In general, clinical results follow-
ing glenoid augmentation with a free bone block
are similar to results following a Latarjet proce-
dure, making it a viable option in the primary or
revision setting [81, 82].

In summary, we recommend meticulous
assessment of each patient’s risk profile prior to
selecting a surgical procedure. Most basketball
athletes are amenable to an arthroscopic proce-
dure, especially after a single shoulder disloca-

tion [30]. Athletes who are younger or have
sustained multiple instability events may warrant
an open procedure depending on physical exam
and imaging findings. In the setting of revision
stabilization surgery or significant glenoid bone
loss (>15%), a bone augmentation procedure
should be performed as arthroscopic repair has
demonstrated unacceptably high failure rates. A
summary of surgical indications for the various
procedures can be found in Fig. 24.5.

Return to Play After Surgery: Many post-
surgical rehabilitation protocols allow a safe
return to play following surgical correction of
shoulder instability. These protocols often follow
the same guidelines as conservative programs
except the timeline is more prolonged to allow
appropriate time for healing and return of full
shoulder function. While protocols between sur-
geons will vary, most follow generally accepted
guidelines of a graduated physical therapy pro-
gram [83-85]. The initial phase focuses on a
period of immobilization followed by pendulum
exercises and isometric muscle contractions. This
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Arthroscopic Bankart Repair

First time dislocation
OR
Recurrent* dislocation

with ALL of the following criteria: OR

Recurrent dislocation
with ALL of the following criteria:

-No previous instability surgery
-Less than 15% glenoid bone loss
-Non-engaging Hill-Sachs lesion
-No or minimal hyperlaxity
-Surgeon preference

*Recurrent dislocations may
overstretch the capsule, making it
more amenable to open repair

Open Bankart Repair

Failed arthroscopic surgery

First time dislocation

-No previous instability surgery
-Less than 15% glenoid bone loss
-Non-engaging Hill-Sachs lesion
-No or minimal hyperlaxity
-Surgeon preference

Latarjet Procedure

Failed arthroscopic or open surgery
OR
First time dislocation
OR
Recurrent dislocation
with ANY of the following criteria:

-Greater than 15% glenoid bone loss
-Engaging Hill-Sachs lesion
-Moderate to significant hyperlaxity
-Surgeon preference

Fig. 24.5 Summary of surgical indications for arthroscopic Bankart repair, open Bankart repair, and the Latarjet

procedure

phase lasts about 4 weeks, at which time the ath-
lete progresses to passive range of motion fol-
lowed by active-assisted range of motion
exercises without resistance. This phase also lasts
approximately 4 weeks until the athlete transi-
tions to regaining full active range of motion and
progressive strength reacquisition. The final
phase begins around 3 months after surgery and
allows the athlete to progress with plyometric
exercises, advanced upper extremity strengthen-
ing, and sport-specific exercises. Typically, the
timeline for full return to play is 4—6 months, but
it can take longer depending on the procedure
and unique circumstances of the basketball ath-
lete. It is our recommendation that athletes who
must perform overhead movements with
unplanned collisions, including basketball
players, do not return to athletic competition until
6 months postoperatively.

Return to play rates following surgical shoul-
der stabilization are quite high with a reported rate
between 63% and 93% depending on the type of
athlete [14, 16, 21, 38, 47, 52]. Collision and
overhead athletes are at the highest risk to experi-
ence surgical failure [86, 87]. Basketball players
tend to do very well after surgical stabilization

and appropriate rehabilitation. While many stud-
ies have investigated results of surgical repair for
shoulder instability in contact and overhead ath-
letes, minimal evidence is directly available for
basketball players. Minhas et al. reported on 46
NBA players who underwent surgical stabiliza-
tion for anterior shoulder instability [21]. They
demonstrated a 93.5% return to play rate with
increased games played and minimal change in
post-injury player efficiency rating compared to
players who underwent lower extremity surgery.

Fact Box

e The decision for nonsurgical versus sur-
gical management is made based on a
patient’s history, physical examination,
imaging findings, and overall risk fac-
tors for recurrent instability.

* Young age (less than 20 years old), ath-
letic participation that requires contact or
overhead movements (including basket-
ball), glenoid bone loss, and history of
previous shoulder instability are signifi-
cant risk factors for recurrent instability.
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e Conservative management after a shoul-
der dislocation is not recommended for
most basketball athletes. The high inci-
dence of contact in vulnerable overhead
arm positions in basketball makes non-
operative management usually doomed
to failure.

e Surgical management for shoulder
instability is the preferred treatment in
young, competitive basketball players.
Early surgical intervention is key to pre-
vent additional dislocations in this
population.

* Arthroscopic Bankart repair is the most
commonly performed procedure for pri-
mary, traumatic shoulder instability and
allows minimally invasive restoration of
normal shoulder anatomy.

* Open Bankart repair or Latarjet proce-
dure are the preferred treatments of
choice in the setting of revision surgery
or chronic shoulder instability. When
there is glenoid bone loss >15% or an
engaging Hill-Sachs lesion, then a bone
augmentation procedure should be
performed.

» Postoperative rehabilitation protocols
focus on an initial period of immobiliza-
tion followed by gradual regaining of
the athlete’s range of motion, strength,
and ultimately sports performance.

e Return to play rates are very high fol-
lowing surgical treatment, and most
basketball athletes can return to full
sports participation by 6 months postop-
eratively though timelines vary based on
individual circumstances.

24.4 Conclusions

Shoulder instability is a common problem
encountered by physicians who treat injured ath-
letes. Basketball is a unique sport that allows for
low-velocity contact with the arm in an overhead
position. Therefore, basketball athletes are at
higher risk for shoulder instability. Recognizing

the pattern of shoulder instability from the ath-
lete’s history, physical examination and imaging
findings are the first steps in successful manage-
ment. Understanding that the natural history of
shoulder instability is a high propensity for recur-
rent dislocation, especially in the young athlete,
is another vital component to developing a suc-
cessful treatment plan. Surgical management is
often the most appropriate treatment choice,
especially in the young basketball player.
Choosing the best surgical procedure is based on
the patient’s age, number of previous disloca-
tions, and presence or absence of glenoid bone
loss. Return to play can usually occur within
6 months postoperatively. After appropriate treat-
ment, basketball athletes can expect a high return
to play rate at the previous level of competition.
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