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ABSTRACT

Background: Extraosseous osteosarcoma (EOO) is a rare mesenchymal malignancy, which
produces osteoid, bone, or chondroid material and is located in the soft tissue without attachment
to skeletal bones.

Case presentation: A 57-year-old male patient presented with extraosseous osteosarcoma
located in the left rectus femoris muscle. The external magnetic resonance imaging revealed a
large, irregular non-homogeneous contrast enhanced mass (largest diameter 9.5 cm). The final
pathological diagnosis yielded extraosseous osteosarcoma. After interdisciplinary tumor board
discussion, the following procedure was recommended: neoadjuvant systemic therapy with
subsequent resection of the tumor and postoperative continuation of systemic therapy as well as
discussion of adjuvant radiotherapy.

Conclusion: EOO should be treated as a soft tissue sarcoma with aggressive behavior and
multimodality treatment should be actively sought to improve treatment outcome.
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CASE REPORT

A 57-year-old male presented to our clinics sarcoma
consultation in November 2023 for the first time with a swelling
in the left thigh that has been increasing in size since the
beginning of 2023.

The patient did not report any pain and the swelling did not
affect his daily activities. His vegetative history is unremarkable
apart from a “smoker’s cough” (40 py). The patient drinks
alcohol occasionally and has no known allergies.

There was no history of weight loss, B symptoms or
neurological failures in the months prior. The family history
reveals that a sister suffers from a rheumatological disease
and that the father had prostate cancer. The patient works as a
plumber and had contact with composite materials containing
asbestos. There was no previous history of trauma or radiation
to that part of the thigh.

On examination, a 10 cm swelling presented on the anterior

aspect of the left thigh at the level of the inguinal ligament.
There was no palpable inguinal lymphadenopathy.
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Imaging findings

The external MRI examination showed a 9.5 x 6.2 x 8.0 cm
irregular tumor located intramuscularly in the left thigh with
marginal enhancement, a partially cystic and an irregularly
solid internal structure (Figure 1). The tumor was encapsulated
and showed inhomogeneous contrast enhancement with
peripheral mottled calcification on computer tomography (CT)
images (Figure 2). There was no attachment to the bone and no
neurovascular involvement.

Management

On the same day as the MRI examination a sonography-
guided biopsy of the tumor was performed. Histology results
were consistent with the diagnosis of extraosseous osteosarcoma.

The staging examination showed no evidence of distant
metastases. After interdisciplinary tumor board discussion in
early December, the following procedure was recommended:
neoadjuvant systemic therapy with subsequent resection of the
tumor and postoperative continuation of systemic therapy as
well as discussion of adjuvant radiotherapy.
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DISCUSSION

Etiology & demographics

Extraosseous osteosarcoma (EOQ) is a rare mesenchymal
neoplasm characterised by production of osteoid or bone but
has no connection with the skeletal bones and periosteum.
EOO was first described in 1941 by Wilson [1]. The incidence
of extraosseous osteosarcoma is low, in one center accounting
for only 4% of osteosarcomas and approximately 1% of soft
tissue sarcomas [4]. This tumor usually occurs in the sixth or
seventh decade of life and most frequently in the deep soft
tissues of lower extremities, as well as in the upper extremities
and retroperitoneum [3]. The pathogenesis of EOO remains
unclear; however, long-term adverse factors, such as trauma,
myositis ossificans, chronic bursitis and local radiotherapy,
can be considered risk factors [4]. Here, we report a case of
extraosseous osteosarcoma of the left thigh in a 57-year-old
male.

Osteosarcoma in soft tissues is an uncommon type of soft
tissue sarcoma. Extraosseous osteosarcoma is more frequently
found in older patients than the skeletal form. Regarding
aetiology many factors have been implicated. Such as radiation
[4], articular implantation [10], previously benign lesions [11]
and trauma [4].

Differential Diagnoses

Differential diagnosis such as myositis ossificans in its
pseudomalignant form in which the microscopic findings may
be mistaken for those of extraosseous osteosarcoma need to be
ruled out [13]. In EOO, the active tumor cells forming osteoid,
are in the periphery, while mature osteoid is present in the center.
This is in contrast to the appearance of myositis ossificans [5].

Treatment & prognosis

The prognosis in extraosseous osteosarcoma is similar to
that of skeletal osteosarcoma. Significant factors are patient
age, tumor localization, histologic subtype and duration of
symptoms before onset of treatment [6]. Tumour size has been
found to be the only predictor of final outcome [3].

Radical surgery is advised since radiotherapy and/or
chemotherapy are not always effective [2, 5]. EOO exhibit
relative chemoresistance to doxorubicin-based chemotherapy
[7]. The largest retrospective analysis on 60 EOO patients
yielded a response rate to doxorubicin-based chemotherapy of
only 25%, while doxorubicin combined with ifosfamide seemed
to confer significant survival benefits [ 7]. The use of neoadjuvant
chemotherapy and improvement in surgical technology have
increased the survival rate to 65-75% [12].

The role of postoperative radiotherapy or chemotherapy in
curatively resected soft tissue sarcomas remains controversial.
The largest meta-analysis regarding adjuvant chemotherapy for
soft tissue sarcomas was published in 1997 [8] and was updated
in 2008 [9]. Adjuvant chemotherapy demonstrated a small but
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definite risk reduction in local recurrence, distant recurrence
and overall recurrence.

TEACHING POINT

Extraosseous osteosarcoma should be treated as an
aggressive soft tissue sarcoma and multimodal treatment should
be actively sought to improve treatment outcome. The impact
of adjuvant chemotherapy on survival of EOO should be further
investigated.

QUESTIONS

1. Which of the following statements about extraosseous
osteosarcoma (EOOQ) is false?

a. EOO is a rare mesenchymal malignancy that produces
osteoid, bone-like, or chondroid material.

b. EOO is located in soft tissue without attachment to
skeletal bone.

c. EOO is a benign tumor.

d. EOO is more common in older patients than the skeletal
form.

e. EOO has no attachment to skeletal bone and periosteum.

Correct answer: ¢

Explanation: Wilson H. Extraskeletal ossifying tumors. Ann
Surg. 1941;113:95-112. doi: 10.1097/00000658-194101000-
00013.

2. EOO usually occurs in
a. Second decade of life
b. Third decade of life

c. Fourth decade of life
d. Sixth decade of life

e. Seventh decade of life

Correct answer: d and e

Explanation: Bane BL, Evans HL, Ro JY, et al. Extraskeletal
osteosarcoma. A clinicopathologic study of 26 cases. Cancer.
1990;65:2762-70.

3. What risk factors can be considered for EOO?
a. Myositis ossificans

b. Chronic bursitis

c. Local radiotherapy

d. Chemotherapy

e. Chronic bursitis

Correct answer: a, b, ¢, and e

Explanation: P.P. Sordillo, S.I. Hajdu, G.B. Magill, R.B.
Golbey, Extraosseous osteogenic sarcoma. A study of 48
patients.

4. Which of the following statements about the etiology of
extraosseous osteosarcoma (EOQ) is false?

a. Radiation

b. Joint implantation

c. Benign lesions
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d. Trauma
e. Positive family history

Correct answer: a, b, c and d

Explanation: P.P. Sordillo, S.I. Hajdu, G.B. Magill, R.B.
Golbey, Extraosseous osteogenic sarcoma. A study of 48
patients.

Penman HG, Ring PA (1984) Osteosarcoma associated with
total hip replacement. J Bone Joint Surg [Br] 66: 632-634.

Kauffman SL, Stout AP (1963) Extraskeletal osteogenic
sarcoma and chondrosarcomas in children. Cancer 16: 432-
439.

5. What are the prognostic factors in EOO?

a. Patient age

b. Tumor location

c. Histologic subtype

d. Duration of symptoms before starting treatment
e. Gender

Correct answer: a, b, c and d

Explanation: Bentzen SM, Poulsen HS, Kaae S, Jensen M,
Johansen H, Mouridsen HT, Daugaard S, Arnold C (1988)
Prognostic factors in Osteosarcomas. A regression analysis.
Cancer 62:194-202REFERENCES
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Figure 1: EOO in the left thigh. A (axial), B (coronal): Proton density sequence images without contrast demonstrate a 9.5 x 6.2 x 8.0 cm mass
with mixed solid (yellow arrow) and liquid (blue arrow) components. C (axial), D (coronal): Contrast enhanced T1-weighted MRI images show
inhomogeneous contrast uptake (yellow arrows).
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Figure 2: EOO in the left thigh (9.5 x 6.2 x 8.0 cm). A (axial), B (coronal): a large mass with peripheral mottled calcification (white arrows) could
be seen on computer tomography (CT) images. C (axial), D (coronal): heterogeneous contrast enhancement (yellow arrows) can be observed on
post-contrast CT images.
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ABBREVIATIONS

EOO =EXTRAOSSEOUS OSTEOSARCOMA
MRI = MAGNETIC RESONANCE IMAGING
CT=COMPUTED TOMOGRAPHY
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