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Abstract
Leiomyomas are benign tumors of smooth muscle cells. Leiomyomas of somatic soft tissue are a specific class of leiomyoma
believed to arise from the smooth muscle cells found in the walls of blood vessels and represent less than 4% of benign, somatic
soft tissue tumors. Of the somatic soft tissue tumors, approximately one-third will become calcified. We report an intramuscular,
calcified leiomyoma arising from the left deltoid of a 47-year-old Caucasian male. To the best of the authors’ knowledge, this is
the first reported case of a calcified, intramuscular leiomyoma of the deltoid. Imaging studies and patient presentation were
initially suggestive of tumoral calcinosis or myositis ossificans. It was not until pathologic examination that the correct diagnosis
of the calcified leiomyoma was made. Leiomyoma should be included in the differential diagnosis of calcified soft tissue masses.
If excised with adequate margins, recurrence is unlikely.
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Introduction

According to the World Health Organization, there are two
classifications of smooth muscle proliferations of soft tissue;
benign leiomyomas and malignant leiomyosarcomas [1]. The
mean age of occurrence of somatic soft tissue leiomyomas is
37 years of age, with both sexes affected equally [2].
Previously, benign leiomyomas of soft tissue were reported
sporadically to the extent that their existence was in question
[2]. However, in a study of 1331 cases of benign soft tissue
tumors, 3.8% were found to be leiomyomas with 4.2% of

these leiomyomas arising in the arms and shoulders [3]. In
2001, Billings identified 13 cases of leiomyomas of somatic
soft tissue with only two reported in the upper extremities [2].
Smooth muscle is located throughout the entire body with the
majority located in the genitourinary, gastrointestinal, and re-
spiratory tracts with a much lesser extent present in the walls
of blood vessels. This distribution helps to explain the relative
commonness of leiomyomas in the uterine wall with the com-
parative rarity of leiomyomas in somatic soft tissue [4].
Leiomyomas of somatic deep soft tissue may also calcify
[5]. Calcification without alterations of calcium or phosphate
metabolism is referred to as dystrophic and is related to alter-
ations of local tissue [6]. In addition to developing sporadical-
ly, benign leiomyomas may arise due to a genetic predisposi-
tion or in an immunocompromised state. In hereditary
leiomyomatosis and renal cell carcinoma (HLRCC), previous-
ly known as Reed syndrome, affected individuals are at an
increased risk of developing leiomyomas and type 2 papillary
renal cell carcinoma.

Case presentation

A 47-year-old Caucasian male presented to his primary care
provider for evaluation of pain in his left upper arm for 2 years.
Radiography of the left humerus revealed a calcified mass in
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the distal portion of the left deltoid muscle measuring 7 cm in
length and 3 cm in width. The mass was comprised of dense,
small mineral deposits in aggregate with a well-defined pe-
riphery and dense central portion (Fig. 1). This pattern was
suggestive of a benign deposition of hydroxyapatite crystals.

The underlying bone appeared unaffected and no other calcific
deposits were seen. On T1-weighted MRI (Fig. 2), there was
predominately low signal. T(T2 NOT T1)1-weighted images
without fat suppression showed the mass to be isointense to
the surrounding muscle fibers, without evidence for invasion
(Fig. 3). The axial post-contrast image showed no enhance-
ment of the mass. The patient then underwent surgical resec-
tion (Figs. 4 and 5). On gross pathologic examination, the
mass measured 6.2 × 2.5 × 1.7 cm and was described as a
hard, pink-grey mass with pale rays and a smooth, glistening
external surface. Serial sections showed a yellow solid calci-
fied surface. Pathologic analysis (Fig. 6) identified the mass as
a calcified and sclerotic leiomyoma without evidence of ma-
lignant transformation. Six-month follow-up examination and
imaging assessment by X-ray and ultrasound demonstrated no
evidence of residual or recurrent calcification.

Discussion

There are no specific imaging characteristics of deep soft tis-
sue leiomyomas that differentiate this tumor from other soft
tissue masses [7]. Deep soft tissue leiomyomas are therefore
difficult to diagnose prior to surgical resection and subsequent
pathologic evaluation. Pathologic evaluation may include im-
munohistochemical stains to aid in the diagnosis of this lesion.
Leiomyomas are proliferations of smooth muscle cells and are
therefore desmin-positive [8].

The differential diagnosis for this patient following imag-
ing studies mainly included tumoral calcinosis of an idiopathic
cause and myositis ossificans. Myositis ossificans is a benign,

Fig. 1 X-ray image of the left upper extremity showing a calcified soft
tissue mass in the region of the distal left deltoid muscle

Fig. 2 MRI T1-weighted images
of the leiomyoma in the fibers of
the left deltoid
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ossifying intramuscular mass of traumatic origin [9]. The pa-
tient denied history of trauma to the region of the left deltoid
that contained the mass making a diagnosis of myositis
ossificans less likely. Radiographically, myositis ossificans
has a zoning pattern that is considered the defining diagnostic
feature [10]. First, at approximately 6 weeks, new bone with a
well-defined cortex and lacy appearance develops. Then, at
10 weeks the central area of the mass will enlarge until ap-
proximately 5–6 months when the mass may shrink, and a
radiolucent region of soft tissue appears. Over time, the mass
will become dense and ossified with possible trabecular bone
formation [10]. Tumoral calcinosis, in contrast, is a process in
which calcium deposits occur bilaterally and often near a joint.
Tumoral calcinosis can occur primarily with or without
hyperphosphatemia or secondarily as a result of chronic renal
failure [11]. The patient did not have bilateral masses, the
mass was not in close proximity to a joint, nor was the patient
in renal failure. These factors in combinationmade a diagnosis
of tumoral calcinosis less likely. Tumoral calcinosis on imag-
ing may appear large and cystic or has been reported to have

multiple lobules separated by radiolucent bands [12]. Tumoral
calcinosis may appear similar to a somatic deep soft tissue
leiomyoma, as is seen in the case of a 34-year-old female with
tumoral calcinosis that on radiographic imaging showed a
well-defined calcified mass of the posterior elbow.

The X-ray imaging studies of the mass of this patient
showed dense, small mineral deposits in aggregates with dis-
tinct borders and a dense central portion (Fig. 1). On T2-
weighted MRI, fat caps were seen which in a study of 50
intramuscular masses was reported in one other leiomyoma
[13]. The imaging characteristics of calcified leiomyomas
have also been described as having calcifications with a mot-
tled mulberry appearance similar to uterine leiomyomas. This
pattern was described in a calcified leiomyoma in the axilla of
two separate pediatric cases [14].

In our reported case, while imaging studies were
needed to initially guide the diagnosis of the soft tissue
mass, gross and microscopic evaluation of the tumor led
to the final diagnosis of a calcified, intramuscular
leiomyoma of the left deltoid.

Fig. 3 T1T2 NOT T1-weighted
image and T2 fat-saturated
weighted image of the calcified
leiomyoma

Fig. 4 Operative imaging showing excision of the intramuscular
leiomyoma from left deltoid Fig. 5 Gross appearance of the benign leiomyoma
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Conclusions

We report the first documented case of an intramuscular
leiomyoma of the deltoid. Somatic soft tissue leiomyoma
should be included in the differential diagnosis of a calcified
soft tissue mass of the extremities. Calcified intramuscular
masses that do not show typical clinical presentation and ra-
diologic characteristics of benign etiologies should be corre-
lated with tissue sampling to confirm both diagnosis and ap-
propriate treatment plan.
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Fig. 6 Photomicrograph of the leiomyoma following fixation and
decalcification
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