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Labral Tears of the Shoulder

Elena Nehrbass

This chapter describes the normal anatomy and function of the
labrum, pathologic conditions, clinical presentation, exam find-
ings, diagnostic studies, treatment options, and return-to-activities
protocols.

Normal Labral Anatomy and Function

The labrum is the fibrocartilaginous fold that lines the edge of the
glenoid. The inner surface of the labrum is covered with synovium,
and the outer surface attaches to the joint’s capsule [1, 2].

The superior and anterosuperior portions of the labrum are
loosely attached to the glenoid, and the macroanatomy of those
portions is similar to that of the meniscus of the knee. The supe-
rior portion of the labrum inserts directly into the biceps tendon,
while its inferior portion is firmly attached to the glenoid rim and
appears as a fibrous, immobile extension of the articular cartilage.

The vascular supply of the periphery of the glenoid labrum
comes from the suprascapular, circumflex scapular, and posterior
circumflex humeral arteries. In general, the superior and anterosu-
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Fig.4.1 Pictorial drawing (left) with face view of the glenoid, intact labrum,
and long head of biceps insertion. Arthroscopic view (right) of the normal
glenoid labrum [3]

perior parts of the labrum have less vascularity than the postero-
superior and inferior parts, and the vascularity is limited to the
periphery of the labrum (Fig. 4.1). Vessels supplying the labrum
originate from either capsular or periosteal vessels and not from
the underlying bone [4].

The labrum has several functions which include increasing the
depth of the glenoid, increasing the articulating surface of the gle-
noid, and providing attachment for the glenohumeral ligaments as
well as attachment to the long head of the biceps tendon [3].

Lesions of the glenoid labrum can cause symptoms of shoulder
instability through both anatomical and functional means.
Anatomic instability occurs by allowing the shoulder to dislocate
or subluxate recurrently, while functional instability occurs by
allowing the shoulder to click, catch, and lock secondary to par-
tially attached fragments becoming interposed between the articu-
lar surfaces [5].

Etiologies of labral tears include trauma, such as fall on the
outstretched arm that forces the humeral head upward against the
superior labrum, arm traction injury, direct force on the abducted
shoulder, and chronic degeneration as seen with repetitive load-
ing, overhead work-related activities, and throwing sports.
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Types of Labral Tears

Labral tears can typically be subcategorized into the predominant
location of pathology as delineated below:

e Superior labrum:
— SLAP lesion
¢ Anteroinferior labrum:
Bankart lesion
Perthes lesion
- GLAD
— ALPSA
¢ Posteroinferior labrum:
— reverse Bankart lesion
— posterior GLAD
— POLPSA
— Kim lesion
¢ Circumferential labral lesion

Superior Labral Tears

SLAP tears occur when the superior labrum and its associated
long head of the biceps (LHB) tendon insertion detach from the
glenoid. Such lesions of the superior part of the labrum may
extend anterior and posterior to the biceps tendon insertion, hence
their designation as SLAP (superior labrum anterior and poste-
rior) tears. The symptoms of SLAP lesions can mimic those of
impingement syndrome, pathologic conditions of the rotator cuff
or the acromioclavicular joint, or other shoulder disorders [6].

Anteroinferior Labral Tears

Bankart lesions occur at the anteroinferior aspect of the labrum,
often as a result of an anterior shoulder dislocation. They are usu-
ally seen in association with a Hill-Sachs deformity of the glenoid.
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Perthes lesions are a variant of Bankart lesions. They also pres-
ent as an anterior shoulder injury where the anterior labrum is
avulsed from the glenoid by remains partially attached to the
scapula via the periosteum. It is best seen on MR arthrography.

Glenolabral articular disruption (GLAD) lesions are associated
with injury to the anteroinferior articular cartilage and anteroinfe-
rior labrum.

Anterior labroligamentous periosteal sleeve avulsion (ALPSA)
lesions occur when the anteroinferior labrum remains attached to
the scapular periosteum, but the periosteum is often widely lifted
or stripped. It is often associated with inferomedial displacement
of the inferior glenohumeral ligament complex on MRI.

Posteroinferior Labral Tears

A reverse Bankart lesion occurs when there is detachment of the
posteroinferior labrum and avulsion of the posterior capsular peri-
osteum. Similar to its anterior counterpart, such lesions can lead
to laxity and subsequent posterior displacement of the humeral
head.

Posterior glenolabral articular disruption (posterior GLAD)
lesions are also similar to their anterior variant. It is associated
with injury to the posteroinferior articular cartilage and posteroin-
ferior labrum.

Posterior labrocapsular periosteal sleeve avulsion (POLPSA)
lesions occur when the posterior periosteum and posterior labrum
strip off the glenohumeral joint. This is usually in the setting of
trauma.

Kim lesions are superficial labral tears that occur between the
posterior labrum and the glenoid articular cartilage. There is no
associated labral detachment, though failure to identify and treat
this type of lesion may lead to posterior instability.
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Circumferential Labral Tears

Pan-labral or circumferential tears of the glenoid labrum are an
uncommon injury, comprising roughly 2.4% of all labral lesions
[7]. These 360-degree lesions can cause significant and recurrent
instability and pain.

Clinical Presentation

Labral tears often present as deep-seated pain within the glenohu-
meral joint or anterior shoulder pain radiation to the biceps muscle.
The pain can either be constant or activity-related. It is often asso-
ciated with glenohumeral instability, as well as mechanical symp-
toms such as clicking, catching, popping, or locking. Neurological
symptoms including paresthesias, numbness, and tingling can be
present in the setting of paralabral cysts causing nerve compres-
sion [8]. Patients may also endorse a “dead arm” sensation.

Physical Exam: Labral Tear Pain-Provoking Tests

O'Brien Test for Superior Labrum Anterior
Posterior (SLAP) Tear

With the patient standing, the arm is elevated forward to 90° and
placed at 10—15° of adduction and full internal rotation (thumb
pointing down). The patient is asked to hold the arm in that posi-
tion and resist a downward force applied by the examiner over the
distal forearm. This is repeated with the arm in the same position
but in full external rotation (palm facing upward). The test is pos-
itive if the first maneuver causes or aggravates pain which
improves with the latter maneuver. Pain felt deeply in the
glenohumeral joint is suggestive of labral tear, while pain felt over
the AC Joint is suggestive of AC joint arthropathy.
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Jerk Test for Posterior Labrum Tear

With the patient sitting, the examiner stabilizes the scapula with
one hand. With the other hand, the examiner abducts the patient’s
arm to 90° and internally rotates it to 90°. A posterior-directed
axial force is then applied while bringing the arm into adduction.
This aims to displace the humeral head posteriorly. Sharp gleno-
humeral pain is suggestive of a posterior labrum lesion.

Kim’s Test for Posterior-Inferior Labrum Tear

The patient is sitting against the back of a chair. The arm is placed
in 90° of abduction and internal rotation with the elbow flexed to
90°. The examiner holds the patient’s elbow and proximal arm
and flexes the arm forward by 45° while applying an axial poste-
rior and inferior force on the proximal arm. The arm is then taken
into adduction. The test is positive if this causes posterior shoul-
der pain with or without a posterior clunk of the humeral head.
Essentially, Kim’s test is a variation of the Jerk test that assesses
the posterior-inferior part of the labrum (rather than the posterior
labrum) due to the application of an inferior force. During the test,
the humeral head is also compressed onto the glenoid.

Crank Test Vs O’Brien Test

According to Stetson et al. in a study of 65 patients with initial
symptoms of shoulder pain, the Crank test was positive in 45% of
patients, and the O’Brien test was positive in 63%. The Crank test
had a positive predictive value of 41%, was 56% specific, was
46% sensitive, and had a negative predictive value of 61%. The
O’Brien test had a positive predictive value of 34%, was 31% spe-
cific, was 54% sensitive, and had a negative predictive value of
50%. Shoulder MRI had a positive predictive value of 63%, was
92% specific, was 42% sensitive, and had a negative predictive
value of 83% [9].
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Diagnostic Studies [10, 13-15]
MRI and MR Arthrography

On conventional MRI, labral tears are best seen on fat-saturated
(FS) fluid-sensitive sequences. However, in MR arthrography
(MRA), the T1, T1 FS, and T2 FS sequences are typically com-
bined for further assessment. Imaging in three orthogonal planes
is recommended, and additional planes may be included for a
more detailed assessment. There are differing viewpoints as to
whether MRA is superior to conventional MRI in detecting labral
tears. A 2012 meta-analysis demonstrated that the accuracy of
MRA was slightly superior, with a sensitivity of 88% and a speci-
ficity of 93%, compared to a sensitivity of 76% and a specificity
of 87% for conventional MRI [10].

The biggest advantage of MR arthrography comes from the
joint distension, which can help spot otherwise occult tears.
However, patients with acute lesions often have a joint effusion
which also distends the joint space, making the contrast adminis-
tration unnecessary. MR arthrography has excellent accuracy in
differentiating between SLAP lesions and its anatomic variants
[11,12].

CT Arthrography

CT arthrography (CTA) has been reported to have 97.3% accu-
racy for detecting Bankart lesions and 86.3% for SLAP lesions.
This makes CTA comparable to MRA and provides an alternative
for patients with MRI contraindications [10]. CT is also superior
to MR in assessing bony structures, so this modality is helpful in
detecting coexisting small glenoid rim fractures.

Management

Treatments for pain and instability include analgesia, activity
modification, corticosteroid injections into glenohumeral joint, as
well as physical therapy guided toward posterior capsular stretch-



56 E. Nehrbass

ing to address contractures and regain motion loss, improve scap-
ular muscle strength and neuromuscular control, and increase
extremity and core strengthening. Platelet-rich plasma, in con-
junction with appropriate rehabilitation, can also assist in the
clinical recovery of glenoid labral tears [16]. Nonsurgical treat-
ment of SLAP tears can be quite successful, as some studies
report up to 70% of patients with nonsurgical SLAP tears return-
ing to sports with improvement in pain and function [17]. As such,
a trial of nonsurgical treatment may be appropriate for some
patients.

Surgical options can include arthroscopic debridement of the
degenerate labrum tear if biceps anchor is stable, resection of an
unstable bucket handle fragment, partial removal of a damaged
LHB tendon segment/flap, and arthroscopic labrum reattach-
ment. Alternatively, open or arthroscopic LHB tendon tenotomy
or tenodesis is another option that is preferable in patients over
35-40 years old, as the outcomes of arthroscopic labrum repair
in this population are inferior to those seen in younger patients
[18, 19].

Outcomes of arthroscopic resection of glenoid labral tears in
athletes vary depending on whether or not there is shoulder insta-
bility. In a 29 patient case study with greater than 2 year follow-
up, there was a statistically significant difference in the functional
outcome between patients with stable versus unstable glenohu-
meral joints. In those with stable joints, there was a 91% good or
excellent functional outcome. In those with unstable joints, there
was a 25% good functional outcome and a 75% fair or poor func-
tional outcome. Arthroscopic resection of a longitudinal labral
tear in a stable shoulder can relieve the patient’s discomfort and
allow him or her to return to athletic competition. In patients with
anterior instability and labral tears, labral debridement was not a
successful alternative to formal stabilization [20].

Outcomes of SLAP repair can also vary significantly. Roughly
88% of professional athletes return to pre-injury levels within a
year [21], whereas 26% experience resolution of pain and only
13% have complete restoration of normal function [22].
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Postoperative Rehabilitation and Return
to Activities after SLAP Debridement or Repair

For the first 6 weeks after surgery, any position which may create
tension on the biceps should be avoided and approached with cau-
tion thereafter. These positions include shoulder extension, inter-
nal rotation behind the back, and using the arm to carry or lift
objects with the elbow extended. External rotation with the arm at
90° of abduction should also be approached with caution. When a
biceps tenodesis is performed, any resistive active motion of the
elbow, either in flexion or supination, is avoided [23, 24].

0-6 Weeks Postop: Protective and Restrictive
Phase

A sling is used for comfort during the first 7 to 10 days after sur-
gery. Phase I ROM exercises are then initiated and performed as
tolerated. External rotation ROM may need to be limited to 45° in
patients who have evidence of a peel-back tear. Patients are
expected to achieve full passive forward elevation 6 weeks after
surgery. Goals and treatments examples are listed below:

Pain and swelling control: Cryotherapy, electrical stimulation,
grade I/II mobilizations.

Mobilization (safe ROM, 10 to 25 repetitions, 2 to 3 times

per day):

e Sling for comfort for up to 3 weeks.

» Passive forward elevation in plane of the scapula by 2 days
with physician-set limitations.

e Passive external rotation (ER) in plane of the scapula (POS)
and abduction/external rotation with physician-set limitations.

e Pendulum.

* Progress to active ROM in all motions.
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Strength (safe ROM, 3 to 5 x 10 repetitions, 2 times per day,

0 to 5 Ibs):

e Begin with isometrics for flexion, adduction, abduction, exten-
sion, internal/external rotation, and grip strengthening.

e Wrist curls and extensions.

* Elbow curls and extensions.

e Shoulder shrugs with scapular adduction (retraction).

* Bent row.

e Scaption.

¢ Non-weight-bearing push-up.

e Seated press-up.

e Modified prone horizontal abduction.

e Side-lying external rotation.

e Modified prone 90-90° external rotation.

e Arm at side in internal rotation.

Proprioception (safe ROM, 10 to 25 repetitions, once per day):

e Rhythmic stabilization.

*  Weight shifts (progress wall to table).

e Oscillations (Boing [Boing Ltd., Bristol, UK], Bodyblade
[Fitter International Inc., Calgary, Alberta, Canada] or tubing.

Cardiovascular fitness (30—60 min, 3-5 times per week):
* Bicycle.

» Stairmaster/elliptical.

e Walking.

Mobilization (active ROM against suture line in all directions):
¢ Passive ROM and active ROM

e 60°-90° external rotation

e 45°-60° internal rotation

e 135°-155° abduction

* 135°-165° scaption

Strength:

* 3+ to 4/5 on manual muscle testing

* Progress exercises through available ROM.
* Add weight as tolerated.
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6-12 Weeks Postop

At 6 weeks postop, active ROM, passive ROM, and rotator cuff and
deltoid strength are assessed. Patients are instructed to begin phase
II ROM exercises, which include extension, internal rotation, cross-
body adduction, and phase I strengthening exercises, which include
external rotation, internal rotation, and extension. Scapular retrac-
tion exercises with elastic resistance can also be performed at this
time. Goals and treatments examples are listed below:

Mobilization:

e Passive ROM and active ROM

e 90° external rotation

e Full internal rotation

e 160°-180° abduction

¢ Gradually increase passive ROM stretching
e Grades III-IV mobilization techniques

* Wand

e Overhead pulley

Strength
* 4 to 44/5 on manual muscle testing
e Progress above exercise weights to 5 1bs. Progress to weight
machines.
e 15% or less differences isokinetically:
— Bench press
— Military press
— Seated row
— Latissimus dorsi pull-down
— Biceps
— Triceps

Proprioception:

e Progress to full weight-bearing on closed chain proprioceptive
activities.

* Progress open and closed chain proprioceptive exercises closer
to end range.
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Function:

e Light, nonrepetitive overhead activity, light lifting.
e Activities of daily living as tolerated.

e No sports activities.

12-24 Weeks Postop

Patients who are able to perform the phase I strengthening exer-
cises with the green band are instructed in phase II strengthening
(abduction, forward elevation, external rotation supported at 45°).
Advanced scapular strengthening exercises may be used at this
time. In addition, biceps strengthening with light weights may
begin.

For the overhead athlete, sport-specific training can begin
using the Bodyblade and plyometrics to enhance neuromuscular
control, strength, and proprioception. Recommendations and
instruction for proper use of gym equipment should also be done
at this time. Patients should be encouraged to avoid exercises with
the arm behind the plane of the body. Latissimus pull-downs
should be performed to the chest, not behind the head. Caution
should be used when performing any type of “pushing” exercise,
such as chest press or shoulder press. It is safer to perform these
exercises with a machine to allow for greater safety.

Mobilization:
e Progressive passive and active ROM exercises
e Full or sufficient ROM to perform sport

Strength (continue weight machines):
e 5/5 manual muscle testing: Progress to free weights
* <10% isokinetic strength difference:

— Military press

— Bench press

— Incline press

— Rows

— Flies
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Proprioception (weight-bearing on unstable surfaces):
e <10% proprioception difference: Bodyblade, Plyoback.

Function (gradually progress to functional activities):
e Begin return to football, wrestling, overhead activities.

4 Months Postop

The player or athlete must be ready to begin throwing. The role of
the pitcher, number of throws, distance, intensity, and frequency
of the program need to be considered. It is recommended to allow
at least 6 weeks of strengthening before considering a throwing
program. Scapular positioning, shoulder ROM, spinal mobility,
and lower extremity ROM should also be evaluated at this time.
When considering a return to throwing, it is important to evaluate
the entire body mechanics in the process of throwing. Asymmetries
are bound to exist, and it is the goal and the art of rehabilitation to
conclude what is an acceptable difference. Leggin et al. recom-
mend performing the following tests and measures prior to initiat-
ing a throwing program:

¢ Shoulder ROM (internal rotation at 90°, external rotation at
90°, total ROM in comparison with uninvolved side, flexion,
abduction).

e Scapular evaluation—static and dynamic evaluation and any
concerns for scapular dyskinesis (digital photo or video).

e Spinal ROM—Ilumbar flexion, sidebending, rotation (digital
photos).

e Lower extremity ROM (hip internal rotation and external rota-
tion in prone and seated positions, hip flexion, Thomas test,
knee flexion).

¢ Functional movement screen performed (looking for asym-
metry to be addressed with appropriate corrective exercises)
[25, 26].
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