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TEST YOURSELF: ANSWER

Test Yourself Answer: A 36‑year‑old male presenting with a painful 
swollen right thigh for several months—no previous history of trauma
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Answer

Extraskeletal osteosarcoma (ESO)

Discussion

The plain radiograph (Fig. 1) demonstrates a calcified soft 
tissue mass in the right distal thigh. MRI (Fig. 2) confirms 
an isointense T1-weighted and hyperintense STIR signal 
intensity (SI) lesion within rectus femoris with haemor-
rhagic and necrotic areas. There is mild peri-lesional oedema 
with hypointense foci scattered throughout, better appreci-
ated on CT (Fig. 3). Follow-up CT showed increased size 
of both the soft tissue component and amorphous calcific 
foci. Ultrasound-guided needle biopsy revealed tumour 
composed of pleomorphic epithelioid-to-spindle cells with 
lace-like osteoid deposition, focal chondroblastic differen-
tiation and areas of necrosis, consistent with grade 3 ESO 

(Fig. 4). Despite local tumour excision, the patient devel-
oped osteoblastic lung metastases on follow-up and passed 
away 2 years after initial presentation.

ESO is a mesenchymal extra-osseous soft tissue tumour 
accounting for < 1% of all soft tissue sarcomas [1]. It is com-
monly located in the lower extremity deep to the fascia, and 
affects patients aged 47–61 years, being very rare in teenag-
ers unlike conventional intra-medullary OS [1]. There is no 
clear link to trauma, but previous radiation exposure has 
been reported in up to 13% of cases [2]. ESO is composed 
of neoplastic cells that produce osteoid, neoplastic bone or 
chondroid matrix. It is histologically indistinguishable from 
conventional intra-medullary OS [1].

Plain radiographs show a soft tissue density mass with 
varying degrees of matrix mineralisation, which may be 
absent in 50% of cases [1]. Central calcification is best 
visualised on CT but without predilection for a periph-
eral ‘zoning pattern’. ESO usually displays isointense and 
heterogeneously hyperintense SI on T1- and T2-weighted 
sequences respectively, commonly with haemorrhage and 
necrosis [2]. Rare features include large cystic components 
within a solid area at the lesion periphery [3]. High-grade 
lesions are larger with prominent central necrosis compared 
to low-grade lesions, the latter being very rare with only a 
handful of low-grade ESO lesions published in literature.

ESO is treated with wide local excision, with most 
patients having radiotherapy. Currently, there is no defini-
tive role for chemotherapy. The overall prognosis is poor, 
with most literature quoting > 50% of patients dying within 
2–3 years [1]. No definite prognostic factors have been iden-
tified, other than a single study citing a 5-year survival rang-
ing from 30 to 65% for lesions over 5 cm [4]. Metastases and 
local recurrence are high, with both occurring in up to 90% 
of cases. Unlike conventional intra-medullary OS, ESO lung 
metastases may not show mineralisation [1].

ESO is a rare sarcoma which may be mistaken for other 
soft tissue osteogenic lesions. Central calcification, necrosis, 
haemorrhage and variable enhancing soft tissue components 

The case presentation can be found at doi: https://​doi.​org/​10.​1007/​
s00256-​021-​03975-6
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on imaging favour ESO [2]. Crucially, the ossification is ran-
domly distributed and not related to the peripheral capsule 
as in myositis ossificans. Synovial sarcoma can usually be 
differentiated by the absence of central osteoid production, 
but variants with extensive osteoid/bone formation have 
been reported [5]. The typical biphasic pattern of synovial 
sarcoma on MRI may also be absent in smaller lesions. If 
there is initial diagnostic uncertainty, close serial CT and 
MR imaging is recommended to assess lesion evolution, 
which should prompt biopsy.
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