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Osteosarcoma-like divergent differentiation in sarcomatoid renal cell tumor. A rare entity whose diagnosis may
be difficult

A sarcomatoid component can occur in all histologic subtypes of renal cell carcinoma (RCC) and indicates an aggressive
tumor. It is reported in literature that the sarcomatoid component can resemble fibrosarcoma, malignant fibrous histio-
cytoma or rhabdomyosarcoma. We describe the case of a 59-years old patient diagnosed with a chromophobe renal cell
carcinoma, presenting a very rare osteosarcoma-like differentiation of the sarcomatoid component. The differential diag-
nosis with retroperitoneal calcifying masses is also discussed. 
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Introduction

Renal Cell Carcinomas (RCCs) are a group of solid renal
tumors that represents about 3% of all the malignancies
in adult. Sarcomatoid Renal Cell Carcinoma is a histo-
logical variant of RCC. Since its first description, the
sarcomatoid renal cell carcinoma has been considered to
have a poor prognosis, independent of the primary his-
tologic feature.
We present the case of a woman diagnosed with
Chromophobe RCC who developed dedifferentiation
accompanied by osteosarcoma-like divergent differentia-
tion, a very rare entity, not described in the largest series

of sarcomatoid RCCs reported in the literature.
We also discuss the clinical outcome and the most impor-
tant aspects of the differential diagnosis with other
retroperitoneal calcifying tumors.

Case report

A 59-year-old woman was admitted to our department
with weakness, acute left flank pain and anemia. The
anamnesis was unremarkable. On palpation, a mass locat-
ed in left abdominal size was identified. At ultrasonog-
raphy, a 8 x 7 x 7 cm left renal mass was detected. A
thoracic and abdominal CT scan was performed (Fig.
1), that demonstrated a tumoral mass (9 x 7,5 x 7) in
the upper pole of the left kidney, with involvement of
the adrenal gland, of the left lobe of the liver, and of
the lumbar-aortic lymph nodes. The tumour was hyper-
vascular and characterized by a nonhomogeneous pattern
with several areas with either calcification or ossification.
The presence of sub-pleural and diaphragmatic metasta-
tic lesions (smaller than 1 cm) was also found. A com-
plete bone scan did not report any involvement of bone
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tissue. The patient underwent left radical nephrectomy
and adrenalectomy; iliac and lateroaortic lymph nodes
dissection was also performed. The surgical mass mea-
sured cm 14 x 6 x 5 and the kidney was considerably
deformed by the massive tumor (9,5 x 7,5 x 7 cm).
Macroscopically, the mass appeared gray and whitish,
with large vessels, no clear margins and presented areas
of calcified consistency. Post-operative time was unevent-
ful and the patient was discharged on day 7 after surgery.
Histologically, about 30% of the neoplasm was com-
posed of a classic chromophobe renal cell carcinoma with
polygonal cells  with eosinophilic cytoplasm, prominent
cell membranes and nucleolated nuclei (Fig. 3). The
chromophobe zone turned into high-grade sarcomatoid
neoplasm with diffuse interstitial osteoid deposition (Fig.
4). At immunohistochemistry, these areas showed
vimentin, EMA and cytokeratin pool staining. The
histopathologic diagnosis was sarcomatoid renal cell car-
cinoma with osteosarcoma-like divergent differentiation.
In the following months, the patient underwent
chemotherapy. She died 7 months after as a consequence
of the disseminated disease.

Discussion

Cromophobe renal cell carcinoma was first described by
Thoenes et al in 1985. It is an uncommon subtype with
distinct histologic, histochemical, ultrastructural and
genetic characteristics 1,2. Its histopathologic features are
compact architecture, prominent cytoplasmatic mem-
branes and pale flocculent cytoplasm, perinuclear halos
and binucleation. The cytoplasm is positive for Hale’s
colloidal iron stain. Immunohistochemically, tumor cells
are negative for vimentine, although clear cell type RCC
is usually positive. Cytoplasmic microvescicles are
observed in electron microscopy. 
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Fig. 1: Pre-operative CT scan.

Fig. 2: Areas of classic chromophobe renal cell carcinoma.

Fig. 4: Diffuse interstitial osteo-sarcomatoid deposition.

Fig. 3: Areas of classic chromophobe renal cell carcinoma together with
areas of ostesarcoma-like divergent differentaition.
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Sarcomatoid renal cell carcinoma is not a distinct his-
tologic entity and represents high-grade transformation
in different subtypes of renal cell carcinoma. In a series
of 101 sarcomatoid RCC, de Peralta-Venturina and col-
leagues found that the chromophobe renal carcinoma had
a incidence rate of 9% 3. The higher incidence of chro-
mophobe renal cell carcinoma with sarcomatoid trans-
formation is reported by Akhtar at al in a study carried
out in Saudi Arabia 4, but it may be the result of a geo-
graphic predilection of the chromophobe renal cell car-
cinoma in that region. 
However, the sarcomatoid renal tumor is highly aggres-
sive and the primary histologic feature does not influ-
ence the prognosis, as already reported also by Ro et al
and Mian et al. 3,7,8,10. This implies that the sarcoma-
toid transformation is a phenomenon prognostically more
critical than the primary histologic subtype of renal cell
carcinoma 3.
In the same series, de Peralta-Venturina and colleagues
found that the sarcomatoid transformation with diver-
gent differentiation could be fibrosarcoma-like (54%),
malignant fibrous histiocytoma-like (43%), rhab-
domyosarcoma-like (2%), or undifferentiated (1%). No
cases showed osteosarcoma-like divergent differentiation.
This divergent differentiation is very very uncommon
and only two cases are reported in literature to our
knowledge 5,6.
Yung et al. reported a case of sarcomatoid change with
osteogenic differentiation in benign oncocytoma [9];
interestingly, however, osteosarcoma-like differentiation in
chromophobe renal cell carcinoma remains extremely
rare.
In the de-Peralta-Venturina series the desease-specific sur-
vival rate was 59% after 1 year and only 22% after 5
years, while in RCC without sarcomatoid differentiation
is reported to be 79% 3. This percentage demonstrates
the rapid growth and the very poor prognosis of this
tumor and the surgeon must also consider the metasta-
tic potential of this desease. Unfortunately, it remains
unknown whether and how the presence of the osteosar-
coma-like differentiation affects the prognosis compared
to other sarcomatoid tumors, because of the rarity of
this phenomenon.
In addition, the rarity of this phenomenon must lead to
consider the pathological differential diagnosis with oth-
er entities, such as retroperitoneal neoplasm with
osteosarcomatous phenotype originating from the kidney
or secondarily involving the kidney (both very rare).
Although the differential diagnosis between these tumors
and the osteosarcoma-like divergent renal carcinoma can
be difficult, we argue that the clinical diagnosis can be
corroborated by X-Ray and CT scan showing a variable
level of mineralization, with cloud-like areas of opacity
on CT. At the same time, we maintain that the con-
temporaneous presence of a chromophobe renal cell car-
cinoma can encourage the diagnosis of osteosarcoma-like
divergent RCC.

Moreover, it is important to consider that some retroperi-
tonal non-sarcomatous tumors may contain calcifications
(e. g. mature teratomas, immature teratomas): they also
have to be considered within radiological differential
diagnosis.
Another pathology has to be considered by the clinician,
the miositis ossificans, a benign pathology characterized
by deposition of bone into intra-abdominal soft tissue,
whose diagnosis is definitively provided by biopsy.
In summary, we describe a case of chromophobe renal
cell carcinoma showing osteosarcoma-like differentiation
with an aggressive clinical course. Moreover, we deal with
the main difficulties that the clinician has to face in
order to provide a correct diagnosis.

Riassunto

La componente sarcomatoide può essere presente in tut-
ti I sottotipi istologici del carcinoma a cellule renali
(RCC) e indica un tumore aggressivo. È riportato in let-
teratura che la componente sarcomatoide può mimare
fibrosarcoma, istiocitoma fibroso maligno, rabdomiosar-
coma. Noi descriviamo il caso di un paziente di 59 anni
che presentava una rara forma di differenziazione simil
osteosarcoma della forma sarcomatoide.
La diagnosi differenziale con le masse calcifichi retrope-
ritoneali viene discussa.
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