
Summary. In sarcomatoid renal cell carcinoma (RCC),
it is generally accepted that the sarcomatoid portion is
derived from metaplastic transformation of carcinoma.
Sarcomatoid RCCs account for about 1-8% of all renal
tumors. Macroscopically, tumors generally form
encapsulated masses and show invasive growth.
Sarcomatoid RCCs originate from all subtypes of RCCs,
including conventional, papillary, chromophobe, and
collecting duct carcinomas. With regard to the growth
pattern of the sarcomatoid component, malignant fibrous
histiocytomatous, fibrosarcomatous and unclassified
sarcomatous patterns are frequently seen.
Immunohistochemically, sarcomatoid RCCs are
generally positive for AE1/AE3, epithelial membrane
antigen (EMA) and vimentin and negative for desmin,
actin and S-100. Little is know about genetic alterations
in sarcomatoid RCCs. Further studies are therefore
needed to identify the key gene involved in sarcomatoid
transformation of RCCs.
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History of the establishment of the disease concept

The concept of sarcomatoid renal cell carcinoma
(RCC) was first described by Farrow et al. in 1968. They
suggested that the sarcomatoid portion is derived from
metaplastic transformation of carcinoma. Therefore, the
term "renal carcinosarcoma" used in early reports
includes "true" carcinosarcoma (very rare) and "false"
carcinosarcoma (so-called sarcomatoid RCC).
Furthermore, the term "renal sarcoma" also used in early
reports includes "true" sarcoma (very rare), "false"
sarcoma (so-called sarcomatoid RCC) and "true"
carcinosarcinoma (Bonsib et al., 1987). Sarcomatoid
RCCs have also been referred to as metaplastic
carcinomas or spindle cell carcinomas (Reuter, 1993; de

Peralta-Venturina et al., 2001). In recent classifications,
sarcomatoid RCC is not a distinct histological entity
because it arises from all subtypes of RCCs (Kovacs et
al., 1997; Störkel et al., 1997). 

Epidemiology

Sarcomatoid RCCs account for about 1-8% of all
renal tumors (Farrow et al., 1968; Tomera et al., 1983;
Bertoni et al., 1987; Ro et al., 1987; Sella et al., 1987;
DeLong et al., 1993; Reuter, 1993; Akhtar et al., 1997;
de Peralta-Venturina et al., 2001). The mean age and
range of ages of patients were 56.2 years and 30-81
years in a large series studied by Ro et al. (1987) and 60
years and 33-80 years in a large series studied by de
Peralta-Venturina et al. (2001) The male-to female ratios
in these two series were 1.3-1.6 (Ro et al., 1987; de
Peralta-Venturina et al., 2001).

Clinical symptoms and signs 

Flank or abdominal pain and hematuria are common.
A palpable flank mass, generalized weakness, appetite
loss and weight loss are also observed (Farrow et al.,
1968; Tomera et al., 1983; Bertoni et al., 1987; Akhtar et
al., 1997). 

Other clincal settings 

Distant metastasis frequently occur in the lung or
bone (Bertoni et al., 1987). Metastasis to the adrenal
gland and heart may occur (Bird et al., 1991). A case of
sarcomatoid RCC associated with acquired cystic kidney
disease has been reported (Suvarna et al., 1994). 

Radiological findings

As sarcomatoid RCCs originate from renal
payrenchyma, they cannot be easily separated from usual
type RCCs radiologically. In a computed tomography
(CT) scan, a direct extension of the tumor into the
paraaortic region and retroperitoneal adenopathy is
frequently observed. In renal angiography, tumors are
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hypervascular with areas of neovascularity (Shirkhoda
and Lewis, 1987).

Pathological findings

1) Macroscopic findings

Macroscopically, tumors generally form
encapsulated masses and show invasive growth (Farrow
et al., 1968). The sarcomatous area is frequently
described as dense and gray with a fleshy-to-fibrous cut
surface (Bertoni et al., 1987; Ro et al., 1987; Reuter,
1993; de Peralta-Venturina et al., 2001). The mean size
and range of sizes of tumors were 10.2 cm and 4.2-18.5
cm in a large series studied by Ro et al. (1987) and 9.2
cm and 3-25 cm in a large series studied by de Peralta-
Venturina et al. (2001). Hemorrhage and necrosis are
frequently seen (Bertoni et al., 1987; Ro et al., 1987;
DeLong et al., 1993). Extension beyond the renal
capsule or invasion into a renal vein are also frequently
seen.

2) Microscopic findings

Sarcomatoid RCCs arise from all types of RCCs,
including conventional, papillary, chromophobe, and
collecting duct carcinomas (Farrow et al., 1968; Bertoni
et al., 1987; Ro et al., 1987; Rumpelt et al., 1991; Baer et
al., 1993; DeLong et al., 1993; Reuter, 1993; Akhtar et
al., 1996, 1997; Aizawa et al., 1997; Gomez-Roman et
al., 1997; Hirokawa et al., 1998; Kuroda et al., 1998;
Mai et al., 1999b; Wilson et al., 1999; Nagashima et al.,
2000; de Peralta-Venturina et al., 2001). Akhtar et al.
(1997) reported that there is a high incidence of
sarcomatoid transformation in chromophobe RCCs.

They suggested that the high incidence of sarcomatoid
change in chromophobe RCCs is due to the unique
racial, ethnic, cultural and geographic characteristics of
Saudi Arabia. Nagashima (2000) suggested that the
tendency toward sarcomatoid transformation in
chromophobe RCCs is due to genomic instability.
However, de Peralta-Venaturina et al. (2001) found no
significant differences between the rates of sarcomatoid
change in different histological subtypes. Mai et al.
(1999a) reported that the frequency of each subtype of
RCCs is roughly equal to that of each subtype in the
overall series. The sarcomatoid component is composed
mainly of pleomorphic and spindle cells (Farrow et al.,
1968; Tomera et al., 1983; Bertoni et al., 1987; Ro et al.,
1987; DeLong et al., 1993; Reuter, 1993; Suvarna et al.,
1994; Akhtar et al., 1997; de Peralta-Venturina et al.,
2001). Additionally, a myxoid appearance and the
formation of osteoid and cartilage or osteoclast-type
multinucleated giant cells are sometimes found in the
sarcomatoid area (Farrow et al., 1968; Aschokraj et al.,
1981; Tomera et al., 1983; Macke et al., 1985; Ro et al.,
1987; Chetty and Cvijan, 1997; Mai et al., 1999a; de
Peralta-Venturina et al., 2001). With regard to the growth
pattern of the sarcomatoid component, malignant fibrous
histiocytomatous, fibrosarcomatous, unclassified
sarcomatous, and hemangiopericytomatous patterns have
been identified (Tomera et al., 1983; Bertoni et al., 1987;
Ro et al., 1987; DeLong et al., 1993; Reuter, 1993; de
Peralta-Venturina et al., 2001). Nuclei are large and
hyperchromatic (Akhtar et al., 1997). The nuclear grade
is generally high (grade 3 or 4 according to Fuhrman‘s
nuclear grade classification) (Ro et al., 1987; de Peralta-
Venturina et al., 2001). Abnormal mitotic figures are
more common in the sarcomatoid area than in the
carcinomatous area (Ro et al., 1987). Transitional zones
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Fig. 1. Proliferation of clear cancer cells can be seen on the right side
and proliferation of spindle cells (cancer cells with sarcomatoid
transformation) can be seen on the left side. x 25

Fig. 2. Cancer cells with cytological pleomorphism are occasionally
seen. x 50

1 2



between carcinomatous and sarcomatoid components are
sometimes observed (Farrow et al., 1968; de Peralta-
Venturina et al., 2001). 

3) Histochemical and immunohistochemical findings

By reticulin fiber staining, reticulin fibers are limited
to areas where spindle cells are present and to the
supporting interstitium (Farrow et al., 1968). In lectin
histochemistry, similar patterns of markers are seen in
sarcomatoid and primary RCCs (Harris et al., 1989).
Immunohistochemically, more than half of sarcomatoid
RCCs are positive for AE1/AE3, epithelial membrane
antigen (EMA) and vimentin (Harris et al., 1989; Delong
et al., 1993; Reuter, 1993; Akhtar et al., 1997). However,
sarcomatoid variants show stronger staining in a higher
proportion of cases for vimentin and reduced positivity
for EMA compared with conventional RCCs (Harris et
al., 1989). Staining for other mesenchymal markers such
as desmin, actin and S-100 is generally negative (Delong
et al., 1993; Reuter, 1993; Akhtar et al., 1997). As some
sarcomatoid RCCs display a positive reaction for
proteinase inhibitors (α1-antitripsin and α1-
antichymotripsin) and CD68/KP1, these antibodies are
not useful for distinguishing sarcomatoid RCCs and
sarcomas (Fleming and Gibson, 1986; Khoury et al.,
1999). The authors (2000) and Sakai et al. (2001)
reported that sarcomatoid transformation from
conventional RCCs is associated with expression of
vinculin and SPARC in the tumor cell cytoplasm,
respectively. The mean PCNA labeling index in
sarcomatoid RCCs is higher than that in RCCs of low
nuclear grade (Oda and Machinami, 1993). Furthermore,
the mean Ki-67 labeling index in the sarcomatoid
component is higher than that in the carcinomatous
component (Deitchman and Sidhu, 1980).

4) Ultrastructural findings

Ultrastructurally, epithelial structures such as
desmosomes, cell interdigitation, basal lamina or
microvilli in the sarcomatoid component as well as in
the carcinomatous component may be observed
(Deitchman and Sidhu, 1980; Bonsib et al., 1987; Bird et
al., 1991; Morikawa et al., 1993, Bolercia et al., 1995).
Occasionally, features of epithelial as well as
mesenchymal differentiation may be found within the
same tumor or within the same cells (Bird et al., 1991;
Akhtar et al., 1997). Bonsib et al. (1987) pointed out the
limitation of light microscopy and the importance of
ultrastructural study for diagnosis of tumors without a
carcinomatous component at the level of light
microscopy.

5) Cytological findings

In cytological examination of smears and cell
blocks, two populations are observed. One population is
composed of the epithelial component, which is

evidently characterized by individual or small clusters of
round cells with moderately abundant cytoplasm, and the
other population is composed of single spindle cells or,
more commonly, of large clusters of spindle cells with
elongated nuclei and scarcely to moderately abundant
cytoplasm (Auger et al., 1993). 

Flow cytometric findings

The DNA ploidy pattern is variable in the
carcinomatous component of each subtype and in each
component of the same tumor (Yu et al., 1991; Akhtar et
al., 1997).

Chromosomal analyses (karyotyping and
comparative genomic hybridization (CGH)) and other
genetic changes

Little is know about genetic alterations in
sarcomatoid RCCs. In karyotyping, Grammatico et al.
(1993) demonstrated the involvement of chromosomes
1, 12, 16 and 19 and moreover their breakpoints, 1q21,
1q44, 12q15, 16q13.3 and 19p13.3, in a tumor with
histologically both glandular and papillary structures.
Based on the results of CGH analysis, Jiang et al. (1998)
suggested that chromosomes 13q, 4q, 7p21-22 and
11q22-23 carry genes with relevance for sarcomatoid
growth in RCCs. 

Oda et al. (1995) showed that the rate of p53
mutation is extremely high in the sarcomatoid portion
but not in the carcinomatous portion and suggested that
p53 mutations are associated with sarcomatoid
transformation of RCCs. On the other hand, Contractor
et al. (1997) reported that p53 mutation occurs in
chromophobe RCCs but not in sarcomatoid RCCs.

Differential diagnosis in histopathology

Differentiation between primary renal sarcoma,
sarcomatoid urothelial carcinoma of the renal pelvis, and
angiomyolipoma is necessary (Reuter, 1993; de Peralta-
Venturina et al., 2001). As true renal sarcomas are
extremely rare, extensive sampling for diagnosing all
renal malignant spindle cell tumors is needed to
distinguish sarcomatoid RCCs from renal sarcomas.
Leiomyosarcoma is the most frequently occuring renal
sarcoma (de Peralta-Venturina et al., 2001). An
interlacing fascicular growth pattern, which is often seen
in leiomyosarcomas, is rare in sarcomatoid RCCs. In
sarcomatoid urothelial carcinomas, carcinoma in situ or
papillary growth of transitional cell carcinoma can be
found elsewhere. Angiomyolipomas may pose a
diagnostic problem because they show intravascular
invasion or multicentric occurrence in lymph nodes or
other anatomic sites. Furthermore, the smooth muscle
component of angiomyolipoma shows cellular atypia or
an epithelioid appearance (3). Careful searches for
adipose tissue and vascular elements are important.
Immunohistochemical study of HMB-45 may also be
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useful. 

Treatment and prognosis

Radical nephrectomy and subsequent adjuvant
therapy (chemotherapy, radiotherapy, combined
chemotherapy and radiotherapy, and immunotherapy)
are generally performed (Krutchik et al., 1978; Bertoni
et al., 1987; Sella et al., 1987; Culine et al., 1995; de
Peralta-Venturina et al., 2001). Sella et al. (1987)
recommend a combined interferon and doxorubicin HCl
chemotherapy regimen (CYVADIC). Sarcomatoid RCC
is a highly aggressive neoplasm with a dismal prognosis
(Tomera et al., 1983; Bertoni et al., 1987; Sella et al.,
1987; Reuter, 1993; de Peralta-Venturina et al., 2001).
According to a report by de Peralta-Venturina et al.
(2001), the disease-specific survival rates are only 22%
and 13% after 5 and 10 years, respectively (4). Sella et
al. reported that metastasis at presentation, advanced
stage and female sex are associated with poor prognosis.
Ro et al. (1987) suggested that the pathological stage,
degree of tumor necrosis and proportion of sarcomatoid
components are important prognostic factors for clinical
outcome. Using Kaplan-Meier survival analysis, de
Peralta-Venturina et al. (2001) found that tumors with a
high TNM stage, at least 50% sarcomatoid component,
and angiolymphatic invasion are associated with
decreased survival. 

Conclusions and perspectives

In recent classifications, tumors composed of
carcinoma and sarcomatous elements are categorized
into histological subtypes of the primary carcinoma
components, and tumors composed exclusively of
sarcomatoid or spindle elements without a recognizable
epithelial component are categorized as unclassified
RCCs (Kovacs et al., 1997; Störkel et al., 1997). If these
tumors are subjected to ultrastructural and chromosomal
analysis, some unclassified RCCs may be able to be
categorized into definite histological subtypes. However,
the genetic events responsible for sarcomatoid
transformation of RCCs have not been elucidated.
Further studies are therefore needed to identify the key
gene involved in sarcomatoid transformation of RCCs.
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