he shoulder is best classified using four
anism (traumatic, atraumatic, repetitive
); direction (anterior, posterior, inferior, multi-
);/Onset (acute, recurrent), and degree (microin-
y, subluxation, dislocation). The most common
sequela following acute unilateral anterior dislocation of
the shqulder is recurrent anterior dislocation, which, sim-
ply stated, is recurrent symptomatic translation of the
humeral head on the glenoid, resulting in a loss of articular
surface contact. Although several conditions involving
varying degrees of recurrent instability exist, this chapter
focuses specifically on the natural history, anatomy, biome-
chanics, evaluation, and treatment of traumatic, unidirec-
tional, recu%t anterior dislocations of the shoulder.

Natural History

The natural history following an initial anterior shoul-
der dislocation is relevant because patients typically are
younger and participate in high-demand activities: both
factors increase the risk of recurrence. Numerous stud-
H ies, including those of young military cadets from West
. Point, report a recurrence rate of 50% to 90% in this
high-risk population. The recurrence rate is substantially
lower in individuals age 40 years or older (between 10%
and 20%), but this difference may simply reflect a lower
activity level, Unfortunately, this lower recurrence rate
in older individuals is offset by the concomitant in-
creased risk of neurologic and rotator cuff injury.

An understanding of the anatomy and biomechanics
of the shoulder, as well as an appreciation of the numer-
ous risk factors that can impact the success of treatment,
is mandatory in determining appropriate management,
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Anatomy and Biomechanics

Stability of the glenohumeral articulation requires a
complex balance between static and dynamic forces.

American Academy of Orthopaedic Surgeons

Selective cutting studies have provided important data
regarding the contribution and importance of the infe-
rior glenohumeral ligament (IGHL). Not surprisingly,
the position of the shoulder determines which static sta-
bilizers yield the greatest contribution. The superior
glenohumeral ligament (SGHL) works in conjunction
with the coracohumeral ligament, which runs parallel to
it, preventing inferior translation in the adducted, inter-
nally rotated position. The middle glenohumeral liga-
ment, which may be absent in up to 30% of individuals,
is most effective in providing stability in lesser degrees
of abduction. In the middle ranges of abduction, the
compression-concavity phenomenon, which requires an
intact labrum and a well-functioning rotator cuff, pro-
vides critical dynamic stabilization. The most provoca-
tive position, abduction combined with horizontal exten-
sion and external rotation, requires that the IGHL be
intact to provide adequate stability. Anatomic and bio-
mechanical studies have shown that the IGHL is stiffest
and thickest at its insertion into the glenoid. The thinner
posterior band of the IGHL rotates to an inferior posi-
tion and, in conjunction with the axillary pouch, pro-
vides additional support to the anterior structures when
the shoulder is maximally stressed (Fig. 1).

Stress-to-failure cadaveric studies have recorded fail-
ure at the glenoid insertion site in approximately 40%,
midsubstance ruptures in 35%, and failure at the hu-
meral attachment of the glenohumeral ligaments in up
to 25% of specimens tested. In addition, capsular at-
tenuation in the form of elongation occurs within the
glenohumeral ligaments prior to failure, especially with
recurrent episodes of anterior instability. There is incon-
trovertible evidence that a solitary Bankart lesion (the
“essential lesion” of acute anterior dislocations) is insuf-
ficient to cause recurrent dislocations and that associ-
ated capsular elongation is a necessary component of
recurrence. Retensioning of this posttraumatic capsular
laxity, as well as repair of the Bankart lesion, must be
fully addressed in any surgical approach.
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Figure 1 A, The SGHL and MGHL tighten with adduction and ratation, B, Tension-
ing of IGHL and posterior band as the shoulder Is abducted and extemally rotated;
note relative laxity in the SGHL SGHL = superior glenohumeral ligament, MGHL =
middle glenohumeral figament, AB = anterior band, PB = posterior band. (Repro-
duced with permission from Warner JR, Boardman ND: Anatorny, blomechanics, and
pathophysiology of glenchumeral Instabiltty, in Warren RF Cralg EV, Aitcheck DW
(eds): The Unstable Shoulder, Philadelphia, PA, Lippincott-Raven, 1999, p 65)

LY

Figure 2 View from the anterosuperior portal; anterior labral-ligamentous
periosteal sleeve avulsion Jesion (arrows) is seen with medial and inferior displace-
ment of the entire periosteal sleeve, G = glenoid, HH = humeral head.

Differing articular curvatures of the glenoid and hu-
meral head have been discussed as a cause for recurrence.
Recent imaging studies that include both subchondral
bone and articular cartilage configuration, however, have
shown that their radii of curvature match closely. Maxi-
mal surface-area contact of only 25% to 30% between
the humeral head and glenoid at any position of rotation
remains the single most significant anatomic factor con-
tributing to instability. This limited surface-area contact
has been described as a “golf ball sitting on a tee.”

Evaluation

Patients with recurrent anterior dislocations have a com-
mon initiating event: a dislocation caused by significant
trauma with the arm overhead or away from the side. At
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the time of injury, the arm is in abduction, horizontal
extension, and external rotation. An indirect rotational
force applied in this provocative position results jn liga-
ment failure and, ultimately, dislocation. Reduction un-
der sedation in the emergency department is required
for most patients. Subsequent episodes of instability may
occur with much less force, sometimes while the patient
is simply sleeping with the arm overhead.

Patients who eventually develop recurrent instability
usually regain full range of motion shortly after disloca-
tion, and pain subsides within 24 to 48 hours. In patients
with persistent pain, a careful evaluation for associated
rotator cuff or biceps anchor injury is warranted. On
physical examination a markedly positive apprehension
test elicits a grave sense of instability, rather than pain.
Pain as the primary response is considered nonspecific
and can be present in a variety of shoulder pathologies.
A positive sulcus sign may indicate some element of
associated generalized ligamentous laxity, as well as pos-
sible damage to the SGHL. The load-and-shift test in
the sitting or lateral decubitus position can detect insta-
bility, although patients may resist provocative testing.
Stress testing may reveal an element of posterior laxity.
This phenomenon does not represent a multidirectional
Component; rather, it reflects recurrent posterior capsu-

lar injury that can be associated with recurrent anterior
dislocation,

Diagnastic Testing

AP, axillary, and scapular “Y” views are standard. The
Stryker notch view can better define the presence and
size of a Hill-Sachs lesion. The West Point axillary view,
obtained with the patient prone and the beam directed
cephalad, detects an anterior bony Bankart lesion. With
an acute injury, the patient may not be able to abduct the
arm sufficiently to obtain a good axillary view. In these
patients, an AP view with the beam directed 45° caudally
(Garth view) also can help establish the presence of
a bony Bankart lesion. Although CT can be useful in
assessing glenoid version and defining bony defects, the
diagnostic modality of choice in the evaluation of shoul-
der instability is the magnetic resonance arthrogram.
Contrast within the joint enhances the evaluation of
soft-tissue pathology, and there is some evidence that
Placement of the arm in the abducted-externally rotated

position facilitates detection of capsulolabral and Hill-
Sachs pathology.

Arthroscopic Evaluation

In patients with recurrent anterior dislocations, several
common pathologic findings are noted at the time of
arthroscopic evaluation. One prospective study evalu-
ated intra-articular pathology in 212 patients with at
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Flgflre 3 Qutline of midsubstance capsular tear {large arrows) with Intact labrum
(small arrows). HH = humeral head.

least one anterior dislocation, revealing Bankart lesions
in 87%, Hill-Sachs lesions in 68%, glenohumeral liga-
ment attenuation in 55%, a torn rotator cuff in 14%,
and superior labral injuries in 7%.

Failure of the IGHL is the most common pathology
and can take several forms. Failure usually occurs at the
glenoid rim with the classic Bankart lesion. The perios-
teal sleeve of the IGHL attachment displaces medially
and inferiorly, which then results in an anterior labral-
ligamentous periosteal sleeve avulsion injury (Fig. 2). A
midsubstance capsular tear, with or without a Bankart
lesion, can result in recurrent instability and represents
the capsul4r lengthening that complicates recurrent dis-
locations (Fig. 3). Capsular laxity and a Bankart lesion
must both be addressed during surgery. A humeral avul-
sion of the glenohumeral ligament lesion is seen in
patients in whom the glenohumeral ligaments fail at the
humeral attachment (Fig. 4). Careful inspection of both
sides of the glenohumeral ligament is necessary to avoid
missing this lesion, which reportedly occurs in up to 8%
or 9% of patients with recurrent instability.

Hill-Sachs and bony Bankart lesions often occur with
anterior shoulder dislocations. A recent study has high-
lighted the considerable morbidity and increased surgical
failure rate in patients with engaging Hill-Sachs lesions
or bony Bankart lesions that result in an “inverted pear”
glenoid. An engaging Hill-Sachs lesion is defined as a
bony humeral lesion that engages the anterior glenoid
with the shoulder in abduction and external rotation. This
bony engagement is determined by the orientation of the
Hill-Sachs lesion. The inverted pear glenoid is defined as
a glenoid in which the normal upright pear shape of the
glenoid has lost enough anterior-inferior bone to assume
the shape of an inverted pear. The arthroscopic repair
failure rate was noted to be 67% when either of these
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Flgure 4 Outline of humeral awslon of the glenchumeral ligament lesion (large
arrow). Subscapularis muscle fibers are visible through the defect, while anterior
band (small arrows) remains Intact. HH = humeral head.

lesions were present, compared to a 4% recurrence rate
in patients without bony compromise. The authors rec-
ommended that in patients with an engaging Hill-Sachs
lesion, an open capsular shift should be performed. In
patients with an inverted pear glenoid, a Latarjet cora-
coid bone block glenoid reconstruction is the procedure
of choice.

Superior labral anterior to posterior (SLAP) lesions
may occur in up to 10% of patients with instability and
may be difficult to diagnose preoperatively. Once pres-
ent, SLAP lesions can further contribute to a dislocation
diathesis. Type II SLAP lesions occur most frequently
and should be repaired. back to the superior glenoid at
the time of arthroscopic instability repair. If open sur-
gery for instability is contemplated, it is advisable to pre-
cede the open repair with an arthroscopic evaluation of
the joint to rule out a SLAP lesion or other associated
pathology.

Concomitant rotator cuff injury has been well docu-
mented as a potential complication of recurrent ante-
rior dislocations, especially in middle-aged and older
patients. Persistent pain and weakness following a dislo-
cation episode mandates a meticulous evaluation of the
rotator cuff, with particular attention paid to the sub-
scapularis tendon. Injury to the subscapularis tendon
occurs in at least 80% of patients age 60 years or older
with an anterior dislocation of the shoulder.

Treatment
Nonsurgical Treatment

Nonsurgical treatment of recurrent anterior dislocations
typically is only moderately successful and highly de-
pendent on drastic activity modification in the younger,
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Figure 5 Open Bankart technique. A, Horizontal capsulotomy exposing Bankart
leston. B, Placement of Suture anchors to facilitate labral reattachment, C, Capsular
shifting to address attenuation, (Reproduced from Altchek DV, Dines DM: Shoulder

infurtes In the throwing athiete. § Am Acad Orthop Surg 1995;3:164.)

Figure 6 Drill holes ang anchor are placed at the glenold face-neck junction to
recreate normal labraj anatomy and capsular tensloning. The arrow indicates the
most inferior anchor placement, G = glenoid, HH = humeral head, L =labrum,

to use the tip of the coracoid as a buttress for the ante-
rior capsule whjle tethering the inferior half of the
subscapularis tendon, Although these procedures were

Figure 7 Reconstructeq labral “bumper” enhancing concavity-compression stabllity ~ br cakage.

(arrows). HH = humeral head, G = glenoid; The open Bankart technique has been refined and
improved. The subscapularis-splitting approach reduces
;o subscapularis weakening and scarring. Anatomic repair

active population, Recent studies of these higher-risk of ligament to bone facilitated by suture anchors, at-
individuals with Tecurrent instability who participate in tempts to preserve normal anatomy (Fig. 5). Capsular

demonstrated fajlure rates approaching 90%. Surgical ity. Accelerated rehabilitation Pprotocols, which focus on
stabilization is warranted in patients who have disabling safely making gains in motion and strength, allow over-
instability or are unwilling to indefinitely limit their  hand athletes to return to a competitive leve] expedi-

activities, tiously.

For older, less active individuals, a short period of Despite the low recurrence rate reported with open
immobilization followed by a rehabilitation program is  surgijca) Stabilization, concerns about loss of external
the appropriate treatment regimen. Iotation, surgical morbidity, and difficy]t rehabilitation

remain, Recently, arthroscopic stabilization techniques
Surgical Treatment have been used to address these concerns,

Historically, the Success of open stabilization of the .

table shoulder has been judged by recurrence rates, Arthroscopic Tr eatment
and success rates approaching 90% to 95% have been  Early attempts at arthroscopic stabilizat;
‘outinely reported. The Magnuson-Stack (detachment yielded €ncouraging results: however, with lo
ind lateralization of the subscapularis tendon insertion) Up, recurrence rates were alarmin

ind Putti-Platt (division and shortening of the sub- studies reporting failures in up to 50% of patients, Analy
Capularis tendon, with attachment of the latera] Stump  sis of thege failure
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than the edge of the articular surface (Fig. 6), participa-
tion in contact sports, young patient age, glenohumeral
ligament quality, generalized ligamentous laxity, engaging
Hill-Sachs lesions, bony Bankart lesions (inverted pear
glenoid), and capsular attenuation.

As with the open approach, the arthroscopic tech-
nique also has been refined, and recent studies have
indicated significantly improved success rates without
an increase in morbidity or loss of motion. Refinements
include careful placement of at least three anchors onto
the glenoid face-neck junction to recreate a labral
“bumper” that deepens the glenoid concavity (Fig. 7),
use of plication sutures, rotator interval closure Or pos-
sible use of thermal energy to address capsular elonga-
tion, and secure repair of the Bankart lesion. These
refinements have resulted in success rates that equal
and, in some cases, exceed those associated with tradi-
tional open stabilization,

The current use of thermal shrinkage, radiofrequency
energy that heats and shrinks elongated capsular tissue,
remains controversial. Although the basic science of
the tissue response has been studied and described, the
longrterm effects of heating capsular tissue currently
are unknown. Furthermore, the appropriate postopera-
tive rehabilitation protocol has yet to be determined.
Many questions remain unanswered regarding late ten-
sile strength, as well as potential proprioceptive deficits
following thermal intervention.

The decision to use the open versus arthroscopic
approach should be predicated on the surgeon’s assess-
ment of the geourrence risk factors that apply to each
individual patient, the surgeon’s comfort with either
technique, and the patient’s wishes once the combina-
tion of risk factors, surgical nuances, and potential com-
plications have been discussed. For a successful outcome,
patient selection is key, followed by meticulous surgical
technique that addresses all of the pathology encoun-
tered, including Bankart lesions and capsular laxity.
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satisfied, 13% were partly satisfied, and 4% were not satisfied
with the result of the surgery.
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preoperative sport. Twenty-two patients (54%) had full range
of motion in all planes.
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Anderson AF: Arthroscopic shoulder stabilization using
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Thirty-seven of 41 consecutive patients with recurrent ante-
rior instability of the shoulder were retrospectively observed
for a mean of 5.6 years after an arthroscopic stabilization
procedure had been performed using a transglenoid suture
technique. According to the Rowe scoring system, 27 patients
(74%}) had good or excellent results, and 3 patients (7%) were
graded as fair. Seven patients (19%) developed recurrent
instability after the procedure and had failed results. Absence
of a Bankart lesion at operation was associated with postop-
erative instability (P = 0.03). Four of the 13 patients who par-
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ticipated in contact sports or recreational skiing developed
Postoperative instability (P = 0.21). All failures occurred
within 2 years of the procedure,

van der Zwaag HM, Brand R, Obermann WR, Rozing
PM: Glenohumeral osteoarthrosis after Putti-Platt re-
pair. J Shoulder Elbow Surg 1999; 8:252-258.

Sixty-six shoulders were treated with the Putti-Platt proce-
dure with 22-year follow up (range, 10 to 40 years). The aver-
age age of the patients was 49.3 years (range, 33 to 74 years),
The redislocation rate was low (only 3%), and 71% of the
patients had no symptoms in the operated shoulder. Osteo-
arthrosis of the glenohumeral joint was found in 40 (61%)
shoulders. Arthrosis was mild in 23 shoulders (35%), moder-
ate in 13 shoulders (20%), and severe in 4 shoulders (6%).
The number of dislocations before surgery was correlated with
the severity of arthrosis but-not with its incidence,

Yoneda M, Hayashida K, Wakitani S, Nakagawa S,
Fukushima S: Bankart procedure augmented by cora-
coid transfer for contact athletes with traumatic ante-
rior shoulder instability. Am J Sports Med 1999;27:
21-26.

The authors analyzed the clinjcal efficacy of the Bankart
procedure augmented by coracoid transfer for traumatic ante-
rior shoulder instability in athletes playing contact sports.
Eighty-three athletes (85 joints) with traumatic anterior shoul-
der instability who underwent the combined procedure were
studied. The mean patient age at surgery was 21 years, and the
mean follow-up period was 5.8 years. Rowe scores were excel-
lent in 58 shoulders (68%), good in 21 (25%), fair in 5 (6%),
and poor in 1 (1%). A complete return to contact sports was
achieved by 73 of the 83 patients (88%). The average loss of
external rotation was 15° with the arm at the side and 7° with
the arm in 90° of abduction. The complications were non-
unions in two patients, screw breakage in one patient, and
axillary nerve injury in one.
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