
 

CLINICAL ONCOLOGY AND CANCER BIOLOGY | ISSN 2733-2276 
 

  

 

Available online at www.sciencerepository.org 

 

Science Repository 

 

 

 

 

 

*Correspondence to: Dr. Jean Marie Vianney Hope, F.W.A.C.S., Orthopedic and Spinal Surgeon, Department of Orthopedics and Traumatology, Rwanda Military 

Hospital, 3377, Kigali, Rwanda, Tel: 250789364492; ORCID: 0000-0003-1127-0586; E-mail: hopejmv@gmail.com 

Case Report and Review of the Literature 

Extraskeletal Osteosarcoma in the Thigh Recognized Following Acute Traumatic 

Injury: A Case Report and Review of the Literature 

Aboubacar S. Sangaré1, J.M. Vianney Hope2*, Serge Ntungwanayo3 and J. Claude Sane4 

1Department of Orthopedics, Somino Dolo hospital of Mopti, Mali 
2Department of Orthopedics and Traumatology, Rwanda Military Hospital, Kigali, Rwanda 
3Department of Orthopedics, Tamba Counda Hospital, Senegal 
4Department of Orthopedics, Gaston Berger University, Saint Louis, Senegal 

A R T I C L E  I N F O 

Article history: 

Received: 9 November, 2020 

Accepted: 9 December, 2020 

Published: 24 December, 2020 

Keywords:  

Extraskeletal osteosarcoma 

soft tissue 

traumatic injury 

thigh 

 
A B S T R A C T 

Introduction 

 

Extraskeletal osteosarcoma (ESOS) is a rare malignant mesenchymal 

neoplasm that produces osteoid, located in the soft tissues without 

skeletal or periosteal attachment [1-5]. Its most common location is the 

soft tissues of the thigh (46%), followed by the upper extremity (20%) 

and the retroperitoneum (17%); but can occur in any part of the body [3, 

6-11]. Almost 700 cases of ESOS have been reported in English 

literature; and a history of prior trauma is present in 12.5% of patients 

[1, 8, 12, 13]. Here, we report a 42-year-old woman who presented with 

clinical, imaging and pathological features of osteoblastic extraskeletal 

osteosarcoma after a 3-month-episode of trauma of her left thigh.  

 

Case Report 

 

A 42-year-old woman, previously healthy, was initially treated in a 

private Clinic for a 1-month-trauma to her proximal left thigh (pedestrian 

stuck by a motorcycle while crossing the road). Her evaluation was 

suspicious for posttraumatic hematoma and was asked to return for 

follow up if symptoms were not improved. She returned 3 months later 

with a painless, rapidly enlarging mass at the posterior surface of the 

proximal left thigh. Due to this unusual presentation, she was thereafter 

transferred to our Clinic. On her arrival, she was healthy appearing with 

left limping and right-sided sitting position. There was a non-tender, 

well-circumscribed, fixed, elastic-firm soft tissue mass measuring 30 cm 

x 24 cm and adhering to the deep fascia with shiny skin arising from the 

posterior surface of the left thigh up to the gluteal fold. The diameter of 

the thigh at the top of the mass (5 cm from the distal gluteal fold) was 80 

cm opposed to 62 cm on the contralateral thigh (Figure 1). The left knee 

was free with the range of motion (ROM) of 0/0/130°; but the flexion of 

the left hip was limited to 100°. The rest of the clinical examination was 

unremarkable. 

 

Plain radiographs of the left thigh showed a large deep-seated soft tissue 

mass with marked calcifications in a radial pattern and without apparent 

bone involvement. The complementary Computed Tomography (CT) 

scan revealed a significant mixed solid and cystic mass within the 

muscles of the posterior compartment of the left thigh with multiple 

nodules and septations. The mass measured 22 cm x 15 cm x 14 cm with 

necrotic centers (35 per 10 high-power fields), and was vascularized by 

a branch of the left deep femoral artery. No skeletal involvement was 

visualized (Figure 2). 

Extraskeletal osteosarcoma is a rare mesenchymal malignancy arising in soft tissue that produces osteoid, 

neoplastic bone, or chondroid material without demonstrable attachments to bone or periosteum. We report 

an instructive case of extraskeletal osteosarcoma in a 42-year-old woman recognized following acute 

traumatic injury of her left thigh. 
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Figure 1: Clinical aspect of the tumor after 3 months of onset. It was a 

well-circumscribed, fixed, elastic-firm soft tissue mass adhering to the 

deep fascia with shiny skin and arising from the posterior surface of the 

left thigh up to the gluteal fold. It measured 30 cm x 24 cm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: CT scan of the left thigh showing a significant deep-seated 

mixed solid and cystic mass within the muscle of the posterior 

compartment measuring 22 cm x 15 cm x 14 cm. There are tiny focal 

areas of ossification, which correspond with osteoid produced by the 

tumor and metallic foreign bodies are from prior trauma. No skeletal 

involvement was visualized. 

She underwent Magnetic Resonance Imaging (MRI) which showed a 

large marginated, multilobulated, heterogeneous mass of mixed intensity 

signal occupying the posterior compartment of the thigh measuring 

15.64 cm x 13.07 cm axially and 26 cm x 11 cm coronally. It was a 

burgeoning mass with necrotic, fleshy and hemorrhagic components. 

There was no bone contact nor intraosseous invasion (Figure 3). 

Furthermore, her chest CT scan revealed the development of multiple 

large pulmonary masses, consistent with ‘cannonball’ metastasis. The 

largest was located in the right lung and measured 16.7 x 17.0 cm (Figure 

4). Due to these findings, the consent was made with the patient to 

undergo wide margin surgical resection of the mass with subsequent 

pathology and immunohistochemistry analysis. Pathology results 

showed on gross pathology; tissue fragments of whitish appearance and 

fibrous locally myxoid (Figure 5).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Sagittal and axial T2-weighted MRI showing a large 

marginated, multilobulated, heterogeneous mass of mixed intensity 

signal occupying the posterior compartment of the thigh measuring 

axially 15.64 cm x 13.07 cm and coronally 26 cm x 11 cm. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Chest CT scan showing the development of multiple pulmonary masses with the largest  measuring 16.7 x 17.0 in the right lung, consistent with 

‘cannonball’ metastasis. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Gross surgical specimen cut section. 

The micro-pathology found anaplastic spindle cell proliferation, 

cytological atypia, malignant chondroid areas, extensive areas of 

necrosis, mitotic activity and atypical mitotic figures with the presence 

of osteoid matrix formed by the neoplastic cells (Figure 6). 

Immunostaining for S100 protein was negative. The pathology results of 

the excision were significant for osteoblastic osteosarcoma. In the 

absence of bony involvement on imaging, we concluded to the diagnosis 

of osteoblastic extraskeletal osteosarcoma. Chemotherapy has been 

recommended; and the pre-therapeutic assessment has been carried out. 

The established chemotherapy protocol was a multiagent chemotherapy 

comprising Doxorubicin, Methotrexate and Cisplatin. The first treatment 
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was done at third month (M3) postoperatively. The follow up was 

marked by a local recurrence with a budding wound at the surgical site 

after 45 days (D45) post excision. The patient died at the ninth month 

(M9) after the onset of the first symptoms which correspond to the fifth 

month (M5) post diagnosis of extraskeletal osteosarcoma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Different high power histological sections showing: a) 

Pleomorphic malignant cells with extracellular matrix production (stain, 

hematoxylin and eosin; original magnification, 200x); b) Anaplastic 

spindle cell proliferation with the presence of osteoid matrix formed by 

the neoplastic cells; c) Polyhedral cells with cytological atypia, 

malignant chondroid areas, extensive areas of necrosis, mitotic activity 

and atypical mitotic figures; d) The tumor infiltrating the muscle. 

 

Discussion 

 

Extraskeletal osteosarcoma (ESOS) is a high-grade malignant 

mesenchymal soft tissue neoplasm composed of neoplastic cells 

(osteoblastic, chondroblastic and fibroblastic) that produce osteoid, 

neoplastic bone or chondroid matrix and has a clinically aggressive 

course [3, 5, 14, 15]. For a lesion to be defined as extraskeletal 

osteosarcoma, it must arise in the soft tissue and not attached to bone or 

periosteum, have a uniform sarcomatous pattern, and produce osteoid 

and/or cartilage matrix [5, 16-19]. Since it was originally described by 

Wilson in 1941 and further defined by Allan in 1971, less than 700 cases 

have been reported in the current modern English literature and this 

underlines its rarity [1, 3, 12, 13]. ESOS accounts for 1% of all soft tissue 

sarcomas and 4% of osteogenic osteosarcomas [3, 7, 18, 20, 21].  

 

Known predisposing factors for development of ESOS include middle 

aged or elderly patients, involvement of lower extremities, a history of 

radiation and a controversial link to traumatic events [2-13]. ESOS is a 

tumor primarily of older age (mean age: 47.5 to 61 years) and male 

predominance (male to female ratio: 1.9:1) [2, 5, 7-22]. In a large series 

treated at a single institution, Wang et al. have found that 63% patients 

with ESOS were over 50 years [15]. However, pediatric patients have 

also been reported, for example, in the soft thigh tissue of a 6-year-old 

boy and a high-grade ESOS in the breast of a 16-year-old female [18, 

23, 24]. Most extraskeletal osteosarcomas are deep seated; <10% are 

superficial, originating in the dermis or subcutis. The most common 

location is the lower extremity (75%; thigh and buttock), followed by the 

upper extremity (15-23%, shoulder girdle), and the retroperitoneum 

(17%); but can occur in any part of the body [3, 6-11]. Approximately 4-

13% of reported cases occur secondary to radiation therapy, with the 

therapy taking place 2-40 years prior to presentation [6, 8-25]. Multiple 

cases of ESOS occurrences have been recognized after traumatic events. 

The time frame from trauma to diagnosis ranged from 10 months to 12 

years and others diagnosed 25 and 36 years after the inciting traumatic 

event [1, 12, 21, 26, 27]. In our case, we have a 42-year-old woman 

(middle aged) with a deep seated painless tumor, episode of recent 

trauma (pedestrian stuck) and involvement of lower extremity (posterior 

surface of the left proximal thigh). No history of radiation exposure. In 

reported traumatic cases, the questionably development of ESOS has 

been primarily seen years later, which is in stark contrast to our patient’s 

rapid development in only 3 months. 

 

Symptoms usually include a slowly growing painless mass in an 

extremity [5, 6-20]. In trauma patients, these symptoms often mask the 

ESOS diagnosis and are assumed to be hematoma or other traumatic 

diagnosis [21, 26, 27]. Radiographs may show a soft tissue mass with 

variable amounts of mineralization, and a lack of skeletal involvement. 

No calcification is seen in approximately 50% of lesions [12]. CT scans 

demonstrate a soft tissue mass often displacing fat planes, with variable 

degrees of calcification/ossification. MRI shows a soft tissue mass with 

the non-mineralized areas showing nonspecific intermediate to low 

signal intensity on T1 weighted images, and high signal intensity on T2 

weighted images reflecting tumor edema. Foci of hemorrhage and 

necrosis are also common. The tumors often appear well circumscribed 

and pseudoencapsulated, or infiltrative into the surrounding soft tissues. 

Extraskeletal osteosarcomas are usually large at diagnosis, typically 

averaging 9 cm in diameter. Microscopically, by definition, they display 

at least some osteoid and often there are variable amounts of bone or 

cartilage, often blending into a high-grade sarcomatous stroma [1, 6-21]. 

All these features were found in our patient and the tumor was 

osteoblastic extraskeletal osteosarcoma in nature measuring 30 cm x 24 

cm in diameters. 

 

Wide margin surgical resection is the mainstay of treatment for 

extraskeletal osteosarcoma [4, 5-28]. Resection can be with amputation 

of limb salvage surgery if microscopically negative margins can be 

achieved [29, 30]. Treatment decisions regarding adjuvant 

chemotherapy or radiation therapy for ESOS should be individualized, 

based on the assessment of relative risk factors. However, the 

effectiveness of radiation and chemotherapy remains uncertain owing to 

conflicting results in previous reports [31]. More recent groups that have 

used multiagent chemotherapy and wide resection during surgical 

procedures have described overall survival rates of 66 to 77%, similar to 

skeletal osteosarcoma and there was a trend towards increased length of 

survival in patients who received chemotherapy compared to those who 

did not (16.4 months versus 9.3 months, p=0.16) [14-22]. Given the high 

grade malignant tumor and poor prognosis, aggressive treatment with 

preoperative radiation therapy and surgical resection for local tumor 

control, and (neo-) adjuvant multiagent chemotherapy to improve 

survival are current treatments of choice for the patients with 

extraskeletal osteosarcomas. Aggressive thoracotomy and resection of 

the pulmonary metastases may be necessary in patients with lung 

metastases. Our patient underwent wide margin surgical resection of the 

tumor and multiagent adjuvant chemotherapy (Doxorubicin, 

Methotrexate and Cisplatin).  

 

The prognosis of the patients with extraskeletal osteosarcoma is poor; 

the 5-year survival ranges from 10-46%. More than 50% of the patients 
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experience multiple local recurrences with wound-healing complications 

and distal metastases. Distal metastases are usually to the lungs (>80%), 

followed by the regional lymph nodes (4-29%), bone (8-19%), adrenal 

gland (<5%), brain, liver and skin [3, 5, 15-18]. Reported adverse 

prognostic factors include metastatic disease at presentation, large tumor 

size, and inability to achieve complete surgical resection [22]. Tumor 

size has also been reported as an important prognostic factor. In the study 

of Bane et al., comparing patients with a tumor size of <5 cm to size >5 

cm, tumor size was an important predictive value of patient survival (p 

< 0.001). Only one tumor related death occurred in the <5 cm group out 

of 7 patients, whereas in comparison to 14 deaths in a >5 cm population 

of 16, at time of study production [6]. To add further evidence to the 

significance of tumor size in ESOS survival, Terence T. Sio et al. 

compared tumor size, with their variable of study being 10 cm. 

According to their published data, a 5-year-survival rate of 76% was 

appreciated in patients with a tumor size <10 cm, in comparison to 36% 

5-year-survival rate in those patients with tumor size of >10 cm 

(p=0.002) [18]. Our patient had a significantly large tumor, measuring 

30 cm x 24 cm at time of surgical excision. She had bilateral lung 

metastasis. The follow up was marked by a local recurrence with a 

budding wound at the surgical site after 45 days post-surgery, and 

unfortunately died 5 months after the diagnosis of extraskeletal 

osteosarcoma was made despite multiagent neo-adjuvant chemotherapy. 

 

Conclusion 

 

Through extensive review of the modern English literature, there is no 

question that extraskeletal osteosarcoma is a rare medical entity. Easy 

misinterpretation of what appears to be obvious traumatic injury, can 

lead to delays in accurate diagnosis and appropriate management of 

ESOS. Its diagnosis is made by a thoroughly clinical examination and 

confirmed by both imaging and pathology. Wide margin surgical 

resection is the mainstay of treatment. Adjuvant chemotherapy and/or 

preoperative radiation therapy may be useful. The case presented here 

displays particular attention to clinicians to regularly practice strict 

follow up visits after traumatic events to the lower extremities in middle 

aged and elderly patients.  
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