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While rotator cuff tendinopathy and tears are the most frequently implicated culprits in shoulder
pain, the glenohumeral joint and its surrounding structures present a highly complex anatomical
network. Focusing solely on the rotator cuff during an ultrasonographic (US) examination can lead
to missed diagnoses and suboptimal patient outcomes. High-resolution ultrasound offers a distinct
advantage over static imaging modalities like MRI through its capacity for real-time, and dynamic
evaluation. In recent years, advancements in high-frequency transducers have revolutionized our
ability to assess microvascularity and dynamic structural conflicts. This lecture explores critical, non-
rotator cuff pain generators in the shoulder, detailing their sonographic appearance, dynamic
assessment techniques, and clinical relevance in contemporary orthopedic practice, with various

cases to illustrate these concepts.
1. The Long Head of the Biceps Tendon (LHBT) and Rotator Interval
The LHBT is a major source of anterior shoulder pain and is intricately linked to the rotator interval.

1) Biceps Tenosynovitis : Diagnosed by the presence of a hypoechoic or anechoic halo of fluid
surrounding the tendon within the bicipital groove. It is crucial to distinguish physiological
fluid (often communicating with a glenohumeral joint effusion) from pathological
tenosynovitis, which frequently exhibits synovial hypertrophy and hypervascularity on power

Doppler imaging.

2) Subluxation and Dislocation: Dynamic evaluation is paramount. With the patient's arm
externally and internally rotated, the examiner can actively visualize the medial displacement
of the LHBT out of the bicipital groove. This phenomenon is often secondary to a tear of the

subscapularis tendon or disruption of the transverse humeral ligament.

3) Coracohumeral Ligament (CHL) Pathology: Often implicated in adhesive capsulitis (frozen
shoulder). US evaluation may reveal a thickened CHL (typically >3 mm) and increased soft
tissue in the rotator interval. Recent multi-modal imaging studies emphasize that
hypervascularity and a thickened CHL correlate strongly with the early, painful "freezing" stage

of adhesive capsulitis.
2. Subacromial-Subdeltoid (SASD) Bursa

The SASD bursa is a primary pain generator, both as an isolated pathology and secondary to



adjacent structural issues.

1)

Bursitis: Characterized by focal or diffuse fluid distension (>1-2 mm thickness) and synovial
thickening. Compressibility with the transducer and correlation with the patient's exact point

of pain (sonopalpation) are essential for confirming the bursa as the active pain generator.

Dynamic Impingement: Ultrasound uniquely allows for the dynamic assessment of
subacromial impingement. As the patient actively elevates the arm in the scapular plane,
the pooling of bursal fluid or the bunching of the bursal tissue and supraspinatus tendon
beneath the coracoacromial arch can be directly visualized, providing a real-time

reproduction of the patient’'s mechanical symptoms.

3. The Acromioclavicular (AC) Joint

AC joint pathology is a classic cause of superior shoulder pain.

1)

2)

3)

Osteoarthritis: Sonographic signs include joint space narrowing, capsular hypertrophy,
marginal osteophytes, and subchondral irregularity. Doppler imaging can help identify

active capsular inflammation.

The "Geyser" Sign: A prominent fluid collection or cyst extending superiorly from the AC
joint. This is a critical sonographic finding, as it almost invariably indicates a chronic, massive
rotator cuff tear that has allowed glenohumeral synovial fluid to decompress upward

through a compromised inferior AC joint capsule.

Distal Clavicle Osteolysis: May present with widening of the AC joint space, cortical
irregularity, and hyperemia on Doppler imaging, particularly in weightlifters or individuals

engaged in heavy manual labor.

4. Neurologic Pain Generators: Entrapment Syndromes

Nerve entrapment can mimic classical mechanical shoulder pain.

1)

2)

Suprascapular Nerve Entrapment: Evaluated at two primary sites: the suprascapular notch
and the spinoglenoid notch. Paraglenoid ganglion cysts, often associated with posterior
superior labral tears, are a frequent cause of compression at the spinoglenoid notch, leading
to isolated infraspinatus weakness and vague posterior pain. Sonographically, these appear

as multiloculated, anechoic, or hypoechoic non-vascular masses compressing the nerve.

Axillary Nerve & Quadrilateral Space Syndrome: Though less common, compression of the
axillary nerve and posterior circumflex humeral artery within the quadrilateral space can
cause poorly localized shoulder pain and deltoid weakness. Ultrasound is adept at

visualizing fibrous bands, lipomas, or cystic structures in this challenging anatomical region.



5. Calcific Tendinopathy

While commonly seen in the supraspinatus, hydroxyapatite crystal deposition can occur in non-

rotator cuff structures and act as a severe, acute pain generator.

1) Atypical Locations: Calcifications may be found in the LHBT, the coracoacromial ligament,

the pectoralis major insertion, or within the bursae.

2) Morphologic Phasing: Ultrasound is superior to conventional radiography in identifying the
specific phase of calcific tendinopathy. The acute, highly painful "resorptive” phase appears
sonographically as an amorphous, ill-defined, nodular, or cystic-appearing hypoechoic focus.
This is often accompanied by a lack of posterior acoustic shadowing and intense peripheral
hypervascularity on power Doppler, which correlates with the patient's acute clinical

presentation.
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