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1   |   INTRODUCTION

Primary renal osteosarcoma is an exceedingly rare ma-
lignant mesenchymal tumor. There are only 28 cases re-
ported in the literature up to date.1 Metastatic skeletal 
osteosarcoma to the kidney is more common than the 
primary one.2 In addition to the kidneys, extra-osseous os-
teosarcoma affects other rare locations such as the brain, 
lungs, and heart.3 It is made of malignant osteoblastic 
cells producing bone or cartilage. It is usually diagnosed at 
an advanced stage and about 32% of patients present with 
metastasis;4 therefore, there is a poor prognosis. Treatment 
modalities such as surgery, chemotherapy, and radiother-
apy have palliative effects on this tumor.5 Diagnosis of pri-
mary renal osteosarcoma is based on the radiologic and 
histologic findings.6 In this article, we present a case of 

primary osteosarcoma of the kidney and review its clinical 
presentation, diagnosis, and treatment options.

2   |   CASE REPORT

A 43-year-old female patient was admitted with a 3-
month history of flank pain, intermittent gross hematu-
ria, weakness, and weight loss. She had medical history 
of hypertension. Family history and physical examination 
were unremarkable. Routine examinations revealed mild 
anemia (Hb: 11 g/dl) and microscopic hematuria. Urine 
cytology, blood biochemistry profile, including alkaline 
phosphatase, liver function test, and stool examination 
were normal. The patient did not complain of bone pain 
and neurologic symptoms, as a result, nuclear bone scan 
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Abstract
Primary renal osteosarcoma is an exceedingly rare tumor with poor prognosis. It 
tends to spread to distant sites and has a low survival rate. In this report, we pre-
sent a case of a 43-year-old female patient presented with flank pain, gross hema-
turia, weakness, and weight loss. The patient was diagnosed with primary renal 
osteogenic sarcoma. This case report aimed to describe the clinical and pathologi-
cal features, pathogenesis, and treatment modalities of this neoplasm.
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and brain imaging were not done. Cystoscopy was also 
normal. A computed tomography (CT) scan of the abdo-
men confirmed a large hypodense mass with a maximum 
diameter of 15 cm in the left retroperitoneal space origi-
nating from the kidney. There were irregular foci of cal-
cification (Figure 1). Chest X-ray revealed no pathologic 
lesion. Surgical exploration and radical nephrectomy 
were performed (Figure  2). Macroscopic examination 
showed a tumor with dimensions of 15 × 10  × 8.5  cm 
in the kidney and also a surface cut indicated a central 
yellow-brownish, hard mass with areas of cystic changes, 
hemorrhage, necrosis, and prominent calcified whit-
ish areas of firm stone-like appearance. The tumor in-
vaded the renal sinus, pelvis, and renal sinus fat grossly 
(Figure 3). Sections in microscopic examination showed 
a diffuse arrangement of highly cellular tumor having dif-
ferent sizes of spindle cell proliferation with interspersed, 
unmineralized, neoplastic osteoid. It was associated with 
high atypical malignant cartilage component and variably 
pleomorphic tumor cells, intermingled with lace-like to 
compact trabeculae. Proliferating cells showed epithelioid 
features with moderate atypical and a few mitotic features 
(Figure 4). Surgical margins were tumor-free and lympho-
vascular invasion was not identified. She was at a patho-
logic stage of III (T3aN0M0). Immunohistochemical study 
was positive for vimentin and CD10 and was negative for 

Pan CK. The postoperative period in the hospital was 
uneventful, and the patient had no complications. She 
was discharged 5 days later. The patient was referred to 
the oncologic department and received adjuvant chemo-
therapy (ifosfamide and cisplatinum) and radiotherapy 
(50 Gy) to the tumor bed. After 3 months and then every 
6 months, the patient was followed with chest X-ray and 
abdominopelvic CT scan with IV contrast. There was no 
evidence of local recurrence and distant metastasis during 
20 months of follow-up.

3   |   DISCUSSION

Sarcomas occur in only 1% of renal malignancy with 
poorer prognosis than other renal cancers. The most 
common subtype of renal sarcoma is leiomyosarcoma.7-9 
Osteogenic sarcoma originating from the kidney is a rare 
sarcoma characterized by calcium deposition10 with an 
equal male to female ratio.11,12 Symptoms such as flank 
pain, weight loss, weakness, and gross hematuria were re-
ported in patients with this renal tumor as were seen in 
the above-mentioned case.8,11,13-17 Its calcified appearance 
on plain films must be differentiated from calculi, vascu-
lar disease, traumatic lesion, cystic lesion.12,16 A Sunburst-
like appearance within renal contours on a CT scan is a 

F I G U R E  1   CT Urography showed a 
large mass originating from the kidney
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characteristic radiologic finding.6 Microscopic examina-
tions reveal spindle cell proliferation, osteoid production, 
and the absence of epithelial differentiation. The sarcoma-
toid variant of renal cell carcinoma (RCC) is a differential 
diagnosis of renal osteosarcoma and the presence of epi-
thelial cell in histology is an indicator of the sarcomatoid 
variant of RCC.16,18 Pleomorphic osteosarcoma is the most 

reported subtype and the osteoblastic and the chondro-
blastic are the rare ones.19 Immunohistochemical analysis 
of primary renal osteosarcoma is positive of vimentin and 
muscle-specific actin.18 The data reported in the literature 
and genetic tests performed in these patients, revealed 
the variations of three genes; MSH6, FANCF, and ERCC4 
that as a result of these variations, protein products from 
these genes will have no function.4 Due to the fact that 
this tumor gets diagnosed at an advanced stage,20 it has a 
poor prognosis with a mortality rate of 80.5%21 to 87.5%.22

Multimodal treatments, such as surgical resection, ra-
diotherapy, and chemotherapy, are used for this tumor. 
The choice of treatment in low stage organ-confined tu-
mors might be surgery alone.19 Based on the literature, 
these treatments did not have promising results.23-25 Local 
recurrence and metastasis extending to the peritoneum, 
lung, liver, and bone marrow are frequent,11,20,26,27 and 
early diagnosis is very important in disease control be-
cause the aggressiveness of this tumor is related to tumor 
stage.19 maybe the use of genetic testing in high-risk in-
dividuals help diagnose the tumor at early stages by fol-
lowing up on patients with imaging techniques but more 
studies are needed.

4   |   CONCLUSION

Primary renal osteosarcoma is a rare and fatal tumor with 
poor prognosis. The survival rate of patients diagnosed 
with this tumor is related to the tumor stage during diag-
nosis and multimodal therapy. The use of genetic testing 
in high-risk individuals and following them up with imag-
ing techniques will perhaps help to diagnose the tumor at 
earlier stages. However, further research is needed.

F I G U R E  2   Radical nephrectomy was performed and mass was 
resected completely

F I G U R E  3   Central yellow-brownish and rock-hard mass were 
shown in the macroscopic examination

F I G U R E  4   Hematoxylin–eosin (HE) stain (magnification 
×100). HE staining shows proliferation of spindle cell with the 
eosinophilic unmineralized neoplastic osteoid
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