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Unusual thinning of the subscapularis tendon with
heterotopic ossification: a case report and literature review
Jae-Sung Yoo, Seung-Kwan Park, Joong-Bae Seo
Department of Orthopedic Surgery, Dankook University College of Medicine, Cheonan, Korea

Intra-tendinous calcification of the rotator cuff is a rare condition usually associated with heterotopic ossification. In
particular, heterotopic ossification within the subscapularis tendon is very rare and little is known about its etiology and
the mechanisms underlying its pathogenesis. Here, we describe a patient complaining of pain in his right anterior shoulder. Radiographic evaluation revealed a significant ossifying mass entrapped in the subscapularis tendon with tendon
thinning. We duly performed open excision of the heterotopic ossification and open repair of the rotator cuff. Six months
later, the subscapularis tendon had healed and the symptoms had disappeared.
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INTRODUCTION

CASE REPORT

Compared to calcific tendonitis, ossification of the subscapularis tendon is an uncommon condition [1]. Heterotopic ossification of the shoulder has been reported
in cases of brain injury, spinal cord injury, trauma and
surgery [2]. However, heterotopic ossification is very
rarely encountered in the subscapularis tendon and little
is known about its etiology and the mechanisms underlying its pathogenesis [2].
Previous literature has reported that, on rare occasions,
ossification of the subscapularis tendon can cause anterior shoulder pain, subcoracoid impingement, and
subscapularis tearing [2–4]. To the best of our knowledge,
only four cases of heterotopic ossification of the subscapularis tendon have been documented thus far [2–4].
Here, we describe the case of a 32-year-old man with an
unusual form of thinning in the subscapularis tendon
with idiopathic heterotopic ossification. We discuss this
case in the context of a review of the existing literature.

A 32-year-old man first attended our institution due to
deep, anterior pain in his right shoulder without previous
surgical history to the right shoulder. He had worked at a
distribution center and carried heavy cases of boxes for
five years. He could recall a direct contusion of the right
shoulder one year ago, resulting in persistent pain in the
right shoulder.
Subacromial impingement tests, along with Patte and
external rotation lag sign tests, were all negative. The
patient had full abduction and flexion range of motion.
However, external and internal rotation were painful. The
Lift off test, Napoleon test, O’Brien test, and bear-hug test
were all positive.
Plain radiographs (Fig. 1A) and computed tomography
(Fig. 1B) showed a round-shaped ossifying mass with a
longitudinal diameter of approximately 2 cm, just anterior of the glenoid, but did not show evidence of fracture
to the coracoid or lesser tuberosity.
Magnetic resonance imaging (MRI) showed that the lesion had similar bone signal intensity on T1- and T2-
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weighted sequences, although diffuse muscular atrophic
change of the subscapularis was detected without disruption or discontinuity of the subscapularis tendon (Fig. 2).
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Fig. 1. (A) Preoperative plain radiograph
showing an ossifying mass anterior to
the glenoid. (B) Preoperative computed
tomography scan of the heterotopic ossification of the subscapularis tendon in
three-dimensional reconstruction.

Fig. 2. (A) T2-weighted image showed
a similar signal density of bone with
diffuse atrophy of the subscapularis
tendon. (B) T1-weighted sagittal image
showed atrophy of the subscapularis
muscle.

Fig. 3. Intra-operative arthroscopic (A)
and in situ macroscopic aspects of an
ossifying mass (B) enveloped by tendon
fibers.

Surgical technique
Under general anesthesia, the patient was placed in the
beach-chair position with the affected arm brought into
abduction and gentle traction using an arm holder (TRIMANO; Arhtrex Inc., Naples, FL, USA). Standard posterior
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viewing portal and anterior working portals were then
established in the rotator interval.
The posterior arthroscopic portal allowed a good intraarticular view of the ossification, cuff insertion and articular cartilage showed normal findings. The lesion was
hard and located in the upper part of the subscapularis
tendon with enveloping by the tendon fibers. We also
detected adhesion with internal tissues and thinning of
the subscapularis tendon tissue but without tearing (Fig.
3). We decided to remove the thinning tissue and reattach
the subscapularis tendon; the long head of the biceps was
cut for open subscapularis double row repair with biceps

tenodesis (Fig. 4).
Following the open approach, the subscapularis tendon
was detached. The mass was removed through the intraarticular surface of the subscapularis using a scalpel.
After removal of the thinning tissue and adhesiolysis, the
detached subscapularis tendon was repaired using the
double row technique (Fig. 5). Histologic examination
of hematoxylin-eosin-stained sections subsequently revealed ossified tissue with a lamellar organization, and
bone lineage cells (Fig. 6).
Six weeks after surgery, the shoulder was no longer swollen and was considerably less painful (visual analogue
scale [VAS] score: 4 of 10); the range of motion was much
improved with only slight residual limitation in adduction and internal rotation. The Constant-Murley score
was 83. Follow up MRI obtained at six months showed
healed subscapularis tendon without residual ossification. At six months (Fig. 7), the Lift off, Napoleon, and
O’Brien tests were all negative; however, the bear-hug test
still remained positive. The VAS score at this time was 2 of
10, and the Constant-Murley score was 92.

DISCUSSION

Fig. 4. Post-extraction macroscopic aspects of the calcified mass revealed a solid tumor measuring 3 cm × 3 cm × 1 cm.

Heterotopic ossification is a metaplastic process that involves bone mineral components and cells (osteoblasts,
osteoclasts, and osteocytes), and the structural features
of mature bone are detected [3]. In contrast, calcific tendinitis, and even large calcifications, fail to develop a trabecular architecture or a lamellar bone pattern [3].
The histological characteristics of ossifications and cal-

Fig. 5. Double row repair of the subscapularis tendon after excision.

Fig. 6. Histological evaluation showing ossified tissue with a lamellar
organization and bone lineage cells (H&E, ×100).
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Fig. 7. Magnetic resonance imaging at 6
months postoperatively showed healed
subscapularis tendon without residual
ossification.

cifications have been reported previous but are rarely
described in detail [4]. Moreover, little is known about
the causes of heterotopic ossification of the shoulder,
although various theories have been suggested. For example, one hypothesis suggested that ossification could
be a consequence of a microfracture or a malunion of the
lesser tuberosity or the coracoid [5,6].
Some authors proposed another theory in which ossification was considered a separate bone formed by
osteochondritis. Uhthoff et al. [7] proposed that ossification can be formed by the evolution and development
of a previous calcification. Uhthoff and Loehr [8] further
reported that reduced levels of tissue hypoxia can lead to
metaplasia from tendon to fibrocartilage and from fibrocartilage to a bony structure.
Another hypothesis is that ossification may represent an
accessory bone around the shoulder. For example, Busilacchi et al. [3] believed that ossification was a type of accessory bone with a different growth rhythm compared
with other structures in the shoulder. In our present case,
the patient had received a direct contusion trauma on
his left shoulder in the past; thus, the possibility of an old
fracture of the coracoid or lesser tuberosity could not be
ruled out. However, radiological findings did not yield
any evidence specific to fracture. Even though, we did
not evaluate contralateral shoulder of patient due to no
symptoms, it would be better to compare radiology of

both shoulder to confirm any abnormalities.
Peidro et al. [4] were the first to describe multiple ossifications of the subscapularis tendon along with the
histological characteristics associated with this condition. Busilacchi et al. [3] also described the en bloc
arthroscopic removal of heterotopic ossification of the
subscapularis, which revealed the benefits of a minimally-invasive technique and avoided the possible complications of open surgery. In our present case, the lesion
was located close to the subscapularis bone-tendon junction and was removed using a deltopectoral approach.
To our knowledge, this is the first report of heterotopic
ossification of the subscapularis with diffuse muscular
atrophic change of the subscapularis and thinning of the
subscapularis tendon.
In conclusion, heterotopic ossification of the subscapularis tendon is a rare cause of anterior shoulder pain or
subcoracoid impingement that should be considered
during physical examination. Although the origin of this
type of lesion is unclear, reattachment of the subscapularis, with complete removal of the ossification, is associated with successful clinical outcomes.
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