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Adhesive capsulitis, the so-called ‘frozen shoulder’, is one of the common causes of pain with a the Creative Commons Attribu-
limited range of motion in the shoulder joint. The condition is usually diagnosed through the tion Non-Commercial License

. R L . . . Lo (https://creativecommons.org/
clinical course and physical examinations; however, several studies on imaging findings of ad- licenses/by-nc/4.0) which permits
hesive capsulitis using sonography, MRI, and MR angiography have been reported. In this article, unrestricted non-commercial

use, distribution, and reproduc-
tion in any medium, provided the
original work is properly cited.

various imaging findings for the diagnosis of adhesive capsulitis-related anatomy are reviewed.
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Table 1. Clinical Stages of Adhesive Capsulitis

Stage Symptoms Arthroscopic Findings

Painful shoulder minimal limitation of motion

Pre-freezing stage Hypervascular erythematous synovium

0-3 months

Persistence of the pain Thick synovium with proliferation
Freezing stage Severely restricted range of motion Adhesion formation of the capsule in

3-9 months the axillary recess and rotator interval

Minmal pain except end range of motion

p. P & Dense adhesion in the capsule
Frozen stage Severe stiffness .
Contracted axillary recess
9-15 months
Minimal pain

Thawing stage Tight joint space but no synovitis

Improvement of the range of motion
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Fig. 1. Sonographic evaluation of the CHL.

A, B. Transducer positioning (A) and schematic diagram (B) for the CHL evaluation are shown (curved thick red line = long head of the biceps
tendon, orage line = CHL).

C. The corresponding sonogram of the shoulder is shown (orange arrows = CHL, red circle = long head of the biceps tendon, star = subcora-
coid fat triangle, white arrow = biceps pulley).

C=coracoid process, CHL = coracohumoral ligament

Fig. 2. Morphologic change of the CHL (arrows) depending on the patient’s position.

A. The CHL looks wavy and thick at the internal rotation position of the shoulder.

B. The CHL is stretched out at the external rotation position of the shoulder. Partial hypoechogenicity of the
CHL is caused by anisotropy.

CHL = coracohumoral ligament
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Fig. 3. The sonographic findings of adhesive capsulitis show (A) the CHL thickening (orange arrows) and (B)
the thickened CHL (orange arrows) merging with the thickened superior glenohumeral ligament (white ar-
rows).

CHL = coracohumoral ligament

Fig. 4. The sonographic evaluation of the axillary recess.
A. A schematic diagram for transducer positioning.
B. The normal axillary recess is echogenic and collapsed (arrows).
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Fig. 5. The thickness measurements of the axillary recess and RI capsule for the diagnosis of adhesive cap-
sulitis.

A. The thickness of the axillary recess capsule (double arrow) is measured at the thickest portions of the ax-
illary recess capsule and synovium, perpendicular to the adjacent medial side of the humeral cortex on an
oblique coronal T2WI.

B. The thickness of the RI capsule (double arrow) is measured at the thickest portion of the RI capsule and
synovium, perpendicular to the humeral cortex on the oblique sagittal T2WI.

RI = rotator interval, T2WI = T2 weighted image
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Fig. 6. MRI of the axillary recess.

A. The normal MR appearance of the axillary recess capsule in a healthy volunteer.

B-D. MR findings in a patient with adhesive capsulitis are presented. Fat-suppressed T2 weighted image (B)
shows prominent thickening of the axillary recess capsule with increased T2 signal intensity, especially in
the humoral side. Pericapsular edema is noted with a high signal intensity halo around the capsule (ar-
rows). Indirect MR arthrography (C, D) shows strong enhancement along the axillary recess capsule (arrows)
and rotator interval (asterisk).
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Fig. 7. Asubcoracoid triangle.
A, B. A schematic diagram (A) and non fat-suppressed T2 weighted MRI (B) of the subcoracoid triangle are shown. The subcoracoid triangle is
the space bounded by the C, coracohumoral ligament (orange line on A and orange arrows on B, C), and the rotator interval capsule (white
curved line on A) (star = subcoracoid triangle). Subcoracoid triangle is filled with high signal intensity adipose tissue on non fat-suppressed
spine echo MRI.
C. Subcoracoid triangle in a patient with adhesive capsulitis is shown. The adipose tissue in the subcoracoid triangle is replaced with the T2
dark signal intensity fibrotic tissue (star).

=long head of the biceps tendon, C = coracoid process, H = humeral head, SC = subscapularis muscle/tendon, SSP = supraspinatus muscle/
tendon

Fig. 8. MR findings of adhesive capsulitis.

A. Oblique sagittal T2 weighted MRI displays tissue proliferation in the subcoracoid triangle (star) and axil-
lary recess (arrows).

B. Oblique sagittal fat-suppressed T1 weighted MRI after contrast enhancement reveals strong enhance-
ment of the proliferated tissue in the subcoracoid triangle and axillary recess.
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Fig. 9. Anomalous insertion of the pectoralis minor muscle tendon.

A. Schematic drawing shows that the pectoralis minor muscle tendon passes over the coracoid process and continues to the glenohumeral
joint.

B. Oblique sagittal fat-suppressed T2WI shows the anomalous course of the pectoralis minor muscle tendon (arrows), passing over the cora-
coid process.

C. Oblique sagittal fat-suppressed T2WI shows the normal insertion of the pectoralis minor muscle tendon (arrows) into the coracoid process
for comparison.

T2WI=T2 weighted image
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