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ABSTRACT
Musculoskeletal ultrasound, static and dynamic imaging can be a useful modality to assess the rotator cuff interval,
A clinical significant anatomic region of the shoulder. Due to anatomic location the rotator cuff interval is difficult
to assess via MRI imaging, clinical testing and even through arthroscopic techniques. Without radiation, equipment
accessibility, low cost, and low patient burden Ultrasound should be considered in anterior shoulder pain patients.
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Introduction

Thereflection pulley is aligamento-capsulotendinous sling complex
that provides stability to both the long head of the biceps tendon and
glenohumeral joint. The pulley is subject to a variety of pathologic
conditions as a result of trauma, degenerative, and inflammatory
changes. As part of the rotator cuff interval, the reflection pulley
is subject to a number of important surgical considerations.
Furthermore, since the reflection pulley is intimately involved
with the long head of the biceps tendon which is highly innervated
with nociceptive fibers, the pulley and associated biceps tendon
can serve as a nidus for shoulder pain. Pathologic lesions of the
biceps pulley mechanism are notoriously difficult to identify on
physical examination and magnetic resonance imaging (MRI) and
have thus been called the “hidden lesions” of the shoulder [1,2].

The reflection pulley and its individual contributory components
are difficult to visualize with MRI, although MR arthrography can
provide important anatomic and clinical information as can both
static and dynamic [3].

Anatomic Considerations

The reflection pulley is located within the rotator cuff inteval and
is formed by fibers from the supraspinatus tendon, subscapularis
tendon, coracohumeral ligament, and super glenohumeral ligament.
The coracohumeral ligament arises from the lateral coracoid base
(proximal third of the dorsolateral aspect) and divides into two
major bands known as the medial and lateral bundle. The medial
bundle of the coracohumeral ligament crosses the rotator cuff
interval, and is bounded on its medial and inferior aspects by the
long head of the biceps tendon. The medial bundle inserts on the
lesser tuberosity of the humerus along with the superior fibers of
the subscapularis tendon (Figure 1) [3]. The lateral bundle of the
coracohumeral ligament abuts the superior and lateral portion of
the long head of the biceps tendon to insert on the greater tuberosity
along with fibers from the supraspinatus tendon. The medial
bundle fibers blend with fibers from the subscapularis tendon and
the superior glenohumeral ligament to form the medial-pulley
complex (Figure 1). In a similar fashion, the contribution of fibers
from the lateral coracohumeral bundle, supraspinatus tendon, and
superior glenohumeral ligament form the lateral-pulley complex.
While in the reflection pulley the biceps tendon is intracapsular but
extrasynovial (Figures 1-4) [3,4].

The richly innervated proximal portion of the long head of the
biceps tendon curves 30-45 degrees within the reflection pulley
before entering the bony intertubercular groove. This curvature
subjects this portion of the biceps tendon to significant torsional
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strain. Additional strain on the tendon occurs as the biceps passes
beneath the transverse humeral ligament and into the bicipital
groove. The reflection pulley’s main function is to protect the long
head of the biceps tendon from translational forces to the shoulder
and impingement as it passes beneath the coracohumeral arch.

The coracohumeral ligament and its medial and lateral bundles
are clearly demonstrated with static ultrasound imaging (Figures
1-4) [4]. The anterior bundle of the coracohumeral ligament limits
extension, inferior and posterior translation of the humeral head,
and serves as the ceiling for the long head of the biceps in this
segment. The posterior bundle of the coracohumeral ligament
limits flexion, inferior and posterior translation of the humeral
head [5]. Armed with this functional anatomic knowledge, the
ultrasongraphy can utilize static and dynamic ultrasonography to
identify pathologic lesions of both the anterior and posterior bundles
(Figures 1-4). Patient placed in stress position for assessment of the
ligament - modified crass with posterior translation. The thickness
of the coracohumeral ligament at the reflection pulley can also
be measured with ultrasound. Preliminary studies suggest that
thickening of the coracohumeral ligament at the reflection pulley
is often seen in arthroscopically confirmed cases of adhesive
capsultitis, with the average thickness of the ligament in non-
painful control shoulders of 1.34 to 1.39 mm [6].

The superior glenohumeral ligament acts as the floor of the
reflection pulley, running from the anterior labrum at the superior
glenoid tubercle to the lesser tuberosity. The ligament forms a
U shaped sling that cradles the long head of the biceps tendon
and functionally protects the proximal biceps tendon from
sheering forces at the proximal bicipital groove [7,8]. It has been
hypothesized that the stability of the long head of the biceps tendon
may plays contribute to anterior labrum tears, in particular with
SLAP lesions where the biceps anchor is intact and there is a labral
tear. It is believed the increased torsion placed on the labrum by the
long head of the biceps tendon resulting in a peel-back mechanism
that occurs during the cocking phase of the throwing motion at the
superior labrum anchor (Figures 1-4) [9].
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Medial to the long head of the biceps tendon at the reflection pulley
is the subscapularis tendon. Lateral to the long head of the biceps
tendon is supraspinatus tendon, thus completing the margins of the
reflection pulley. Distal to the reflection pulley fibers, the fibers
of the respective tendons form the transverse humeral ligament
at the bicipital groove. Tearing of the subscapularis is difficult

to diagnosis; however, resisted internal rotation under dynamic
ultrasonography can help identify these tears [1].

Ultrasonographic Considerations

MR arthography is the most sensitive imaging modality available
to identify pathologic lesions of the reflection pulley and non-
invasive static and dynamic ultrasonography can also identify
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many lesions of the reflection pulley. Chung at al. reported that
MRI was only able to identify the corocohumeral ligament
component of the reflection pulley in 60% of cases [10].

Specific pathologic conditions that can be assessed by MR
arthrography and ultrasonography include: anterosuperior
impingement, instability of the biceps tendon, biceps tendinopathy,
biceps entrapment, biceps subluxation, split biceps, tenosynovitis,
tendinosis, anterior and posterior lesions of the superior labrum,
adhesive capsulitis, subscapularis impingement, superior
glenohumeral ligamentous injury, and coracohumeral ligament
injury can be evaluated at the reflection pulley. These lesions may
be caused by inflammation, degenerative changes, instability, and
impingement,

Inflammatory

The synovial lining of the biceps tendon sheath is continuous
with the glenohumeral joint, thus intimately related to conditions
occurring in the joint such as impingement and rotator cuff
tendinopathy. Biceps tenosynovitis can also be observed [11]. The
appearance of synovitis, pannus, and or hyperemia may be readily
apparent with color power Doppler scanning.

Degenerative

Translational forces, and laxity, ligament thinning / thickening may
be visible on ultrasound examination being an anterior structure.
The long head of the biceps tendon is subject to impingement at
the coricoacomial arch. Overhead activities such as pitching and
overhead work may exacerbate the pathologic process. Further
anterior laxity of the glenohumeral joint can contribute to sheering
of the long head of the biceps tendon at the rotator cuff, specifically
at the superior glenohumeral ligament - sling mechanism [12-14].

Depiction of adhesive capsulitis is often illustrated by thickening
of the coricohumeral ligament. Thickness of the coracohumeral
ligament at the reflection pulley can readily measure with
ultrasound as mentioned above. Preliminary studies demonstrate
that the maximum thickness of the coricohumeral ligament to be
increased to 3 mm in arthroscopically confirmed cases of adhesive
capsulitis over painful and non-painful shoulders with average
thickness of 1.34 to 1.39 mm respectively [6].

Instability

Biceps tendon subluxation and dislocations are readily apparent
with ultrasonographic examination. Typically the tendon will
sublux medially toward the subscapaularis tendon. This motion is
well depicted with dynamic ultrasound examination with abduction
and external rotation of the affected shoulder [15,16].

Impingement

Subscapularis impingement syndrome and other “hidden,” rotator
cuff interval lesions have been described. Ultrasound may provide
a useful modality for detection due to the ability to dynamically
test for these conditions. In a study of 165 patients treated
arthroscopically for anterior instability and rotator cuff syndromes,
WF Bennet, noted that the incidence rate of subscapularis tendon

involvement was 27%. The incidence rate of subscapularis tendon
disruptions with rotator cuff pathology was 35%. The incidence
rate of superior glenohumeral ligament was 18%. The incidence
rate of superior glenohumeral ligament tears was 15%. Forty-
seven percent of all subscapularis tears involved the rotor cuff
interval complex [17-20].

SLAP lesions

Due to the origin of the long head of the biceps tendon on the
anterior labrum and the commonality of the long head of the
biceps through the supporting reflection pulley as well as the
commonality in mechanism of injury, it is reasonable the injury to
one site is suggestive of injury to the other. Ultrasonic evaluation
may provide a limited, but important role in the identification
of hidden lesions of the shoulder for instability, inflammatory
changes, impingement, and biceps tendon pathologies and should
be considered in the initial evaluation of these lesions before
moving on to MR arthography.

The rotator cuff interval of the shoulder is a clinically important
region. The significance of the structures if often overlooked and
under-appreciated in clinical practice. Many painful conditions can
manifest in in the rotator cuff interval; and with proper detection,
better treatment outcomes may be possible.
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