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Myositis ossificans is a benign, self-limiting lesion characterized by heterotopic bone formation within soft tissues, often
following trauma but occasionally arising spontaneously. Its clinical and radiological features frequently mimic
malignant tumors, making accurate diagnosis challenging. Understanding its evolution from early inflammatory stages
to mature ossified lesions is essential to prevent mismanagement. The purpose of this case is to highlight a rare non-
traumatic presentation that closely simulated a soft tissue sarcoma. Major findings include the absence of trauma,
misleading MRI features, and confirmation of the characteristic zonal pattern on histopathology. This case underlines
the importance of correlating imaging with tissue diagnosis to avoid overtreatment. In conclusion, early recognition of
this benign entity remains crucial to prevent unnecessary aggressive management.
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INTRODUCTION

Myositis ossificans is a non-cancerous, solitary,
and self-limiting soft tissue lesion characterized by
abnormal bone formation, usually developing within
skeletal muscle [1]. Usually there is no specific cause
identified. However, around 60-70% are linked to
repetitive minor mechanical trauma, while other
potential  contributing factors include ischemia,
inflammation, infections, burns, neuromuscular
disorders, hemophilia, and drug abuse [2].

This report highlights a rare presentation of
non-traumatic myositis ossificans in the thigh of a young
adult and places it in context through a focused review of
the existing literature.

CASE REPORT

A 29-year-old woman developed a progressive,
painful swelling in the left anterior thigh over six weeks.
Examination found a firm 8 cm quadriceps mass without

skin or neurovascular involvement and no history of
trauma or infection. Lab tests were normal. Imaging
showed a well-encapsulated intramuscular lesion (85 x
60 x 55 mm) T1 hypointense, T2 hyperintense, with
peripheral enhancement and edema, initially suggesting
a soft tissue sarcoma.

Incisional  biopsy showed characteristic
histological zonation: central immature fibroblastic
proliferation transitioning to osteoid deposition and
trabecular bone formation peripherally, with an outer rim
of mature lamellar bone. No atypia or malignancy was
identified, confirming myositis ossificans (figurel A
and B).

The diagnosis was confirmed morphologically
on routine H&E staining, without the need for
immunohistochemistry.

Conservative treatment with NSAIDs and
physiotherapy led to progressive improvement. At 05-
month follow-up, the patient achieved near-complete
functional recovery.
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Figure 1: A: Low-power view (%20) showing the characteristic zonal pattern of myositis ossificans, with a central

fibroblastic proliferation gradually transitioning toward peripheral ossification. The lesion is well circumscribed
and separated from adjacent muscle fibers by a thin fibrous capsule. B: High-power view (x40) revealing
immature osteoid trabeculae rimmed by osteoblasts at the periphery, without cytologic atypia or abnormal
mitotic figures, confirming the benign reactive nature of the lesion.

DISCUSSION

Myositis ossificans (MO) is an uncommon,
non-malignant ossifying lesion defined by localized
development of heterotopic bone and cartilage within
extraskeletal soft tissues [3]. It can occur at any age, but
it most frequently affects young, physically active
adolescents and adults, particularly those engaged in
athletic activities [4].

The cause varies depending on the specific type
of myositis ossificans involved. In fact In 1924, Noble
categorized myositis ossificans (MO) into three
subtypes: (A) myositis (fibrous) ossificans progressiva,
(B) traumatic MO, and (C) MO circumscripta, which
occurs without any history of trauma [5], with the
traumatic one being the most common subtype.

Progressive myositis ossificans is a rare
autosomal dominant disorder caused by BMPRI1 gene
mutations, leading to fibrosis and bone formation in
muscles. It usually appears before age five and causes
severe disability [6].

Non-traumatic circumscripta myositis
ossificans is a rare form of the condition characterized by
the absence of any prior history of trauma. Which we
describe in this case report [7].

Non-traumatic circumscribed myositis
ossificans is an uncommon condition that shows no sex
predominance or specific anatomical predilection. It
mainly affects adolescents and young adults under 30
years old [8], most often involving the arm’s flexor
muscles and the thigh’s extensor muscles [2].

Myositis ossificans results from an abnormal
transformation of fibroblasts into bone-forming cells
after muscle injury. The inflammatory response releases
cytokines (notably BMP-2, BMP-4, and TGF-f) that
induce vascular cells to become mesenchymal stem cells,
which then differentiate into chondrocytes or osteoblasts,
forming heterotopic bone through an endochondral
ossification process [9].

Myositis ossificans presents as a painful,
rapidly enlarging inflammatory muscle swelling that
hardens over weeks into a firm mass. The lesion then
ossifies and generally becomes painless within 6 to 12
months [3].

This lesion exhibits a clinical growth pattern
that corresponds with imaging and histology,
progressing through three phases: early, intermediate,
and mature.

In the first four weeks, the lesion shows mainly
inflammation, with no visible calcifications on imaging.
Between four and eight weeks, calcifications appear as
the lesion enters the intermediate phase. Later, during the
mature phase, peripheral bone formation becomes
evident, leading over time to lesion consolidation and
gradual shrinkage [10].

Thomas et al., emphasized the usefulness of
ultrasound for early detection of heterotopic bone
formation, identifying three concentric zones:an outer
hypoechoic zone (surrounding tissue), a middle
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hyperechoic zone (calcifying rim), and a central
hypoechoic zone (fibroblastic core) [11].

Radiographs frequently lack diagnostic clarity
in the early stages, and MRI results may be inconclusive.
Consequently, for lesions with uncertain characteristics,
a biopsy is required to confirm the diagnosis and guide
the treatment plan [2].

The histological evolution of myositis
ossificans spans from a primitive, densely cellular
fibroblastic proliferation to a well-developed lesion
characterized by peripheral lamellar bone formation. In
its initial phases, differentiating myositis ossificans from
sarcoma under the microscope may be challenging [12].

At the mature stage, biopsy reveals the three
distinctive histological zones of myositis ossificans,
providing definitive diagnosis. The central zone displays
an inflammatory infiltrate composed of macrophages,

lymphocytes, polymorphic fibroblasts, evidence of
angiogenesis, and muscle fibers showing atrophy or
degeneration. The intermediate zone consists of more
organized collagen trabeculae and immature osteoid
cells. The peripheral zone is characterized by calcified
osteoid, regions of cartilaginous metaplasia, and well-
formed lamellar bone, all separated from the adjacent
muscle by connective tissue lacking an inflammatory
infiltrate [7].

The differential diagnosis of myositis ossificans
includes calcified fibromatosis, localized infections, and
malignant tumors such as lymphoma, osteosarcoma, and
rhabdomyosarcoma. It is often mistaken for extraskeletal
osteosarcoma because of their similar clinical and
pathological features [13]. Table 1 summarizes the key
histopathological features that help differentiate myositis
ossificans from its malignant mimics, emphasizing the
diagnostic value of the characteristic zonal architecture.

Table 1: The key histopathological features that help differentiate myositis ossificans from its malignant mimics

Feature Myositis ossificans (mature stage) Extraskeletal Rhabdomyosarcoma
osteosarcoma / Soft tissue sarcoma
Architecture Well-organized zonal pattern: central | Disorganized growth Poorly circumscribed,

fibroblastic area — intermediate
osteoid — peripheral mature bone

without zonation

infiltrative growth

Cellularity

Moderate; fibroblastic proliferation

High; pleomorphic,

Variable, often high

centrally

atypical cells

Nuclear atypia Minimal to absent

Marked atypia and Moderate to severe

hyperchromasia

Mitotic activity Scant, normal mitoses

Numerous, often atypical | Frequent mitoses

Osteoid formation

Mature, peripheral, reactive in nature | Immature, malignant Absent

osteoid within tumor cells

Inflammation Common in early stages

Usually absent Variable

Necrosis Rare

Common Common

sarcoma (SATB2 negative,
SMA/fibroblast markers)

Immunohistochemistry | Non-specific; used to exclude

SATB2+, MDM2/ CDK4 | Desmin, MyoDl1,
in some cases Myogenin positive

Prognosis Benign, self-limiting Aggressive, poor Variable, depends on
prognosis subtype
Conservative treatment primarily aims to CONCLUSION

relieve symptoms and maintain function. Since the
condition is usually self-limiting, non-surgical
management is often sufficient. For initial muscle
injuries, Jérvinen et al., recommend short-term
immobilization (3—7 days) combined with rest, ice,
compression, and elevation (RICE). Surgery (excision)
is only considered for persistent or symptomatic cases
that do not respond to conservative therapy [2].

Mature non-traumatic myositis ossificans often
requires surgical excision for complete resolution. The
prognosis is excellent, as the condition is usually self-
limiting and may resolve spontaneously. In early stages,
NSAIDs and physiotherapy can be effective conservative
treatments [5].

Non-traumatic myositis ossificans is a rare
benign condition that can mimic soft tissue sarcomas,
posing diagnostic challenges. Recognizing its self-
limiting nature and zonal histological pattern, and
correlating clinical, imaging, and pathological findings,
helps avoid unnecessary surgery and ensures an excellent
prognosis. It should always be considered in rapidly
growing, calcified soft tissue masses, as early diagnosis
prevents aggressive, avoidable treatment.
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