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ABSTRACT 

Sarcomatoid carcinoma is a rare malignant tumor that has both malignant epithelial and mesenchymal components. We 
describe a sarcomatoid carcinoma arising in the right renal pelvis of a 68-year-old man. The dominant component of the 
tumor was osteosarcomatous, but there were also focal carcinomatous areas. The sarcomatous tumor cells produced 
abundant osteoid matrix surrounded by osteoblastic cells. The carcinomatous tumor cells consisted of papillary urothe-
lial carcinoma. Immunohistochemical assay showed that the sarcomatous tumor cells were positive for vimentin and 
negative for cytokeratin. The papillary urothelial carcinoma was positive for cytokeratin and negative for vimentin. Af-
ter surgery, the patient underwent adjuvant chemotherapy. Four months later, he presented with recurrence in the right 
subphrenic area and metastasis in the right middle lobe of the lung. 
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1. Introduction 

Sarcomatoid carcinoma is a rare high-grade malignant 
neoplasm that shows morphologic and immunohistoche- 
mical evidence of both epithelial and mesenchymal dif- 
ferentiation [1]. This tumor can occur in various organs 
including the bladder, breast, larynx, esophagus, kidney 
and female genital tract [2,3]. In the urinary tract, sarco- 
matoid carcinoma occurs predominantly in the urinary 
bladder [1]. Sarcomatoid carcinoma of the kidney is usu- 
ally a variant of renal cell carcinoma [3]. The renal pelvis 
is an extremely rare site of origin for sarcomatoid carci- 
noma. To the best of our knowledge, fewer than 20 cases 
of sarcomatoid carcinoma of the renal pelvis have been 
reported [2]. Here, we report an additional case of renal 
pelvic sarcomatoid carcinoma showing exuberant osteo- 
sarcomatous differentiation. 

2. Case Report 

A 68-year-old male non-smoker presented with a month- 
long history of right flank pain and hematuria. He had a 
previous history of kidney stone disease. He was given 
extracorporeal shock wave lithotripsy 10 times. Urine cy-  

tology revealed many red blood cells and neutrophils, but 
no malignant or atypical cells. Blood biochemistry show- 
ed low hemoglobin levels (9.0 g/dL). Physical examina- 
tion revealed no palpable mass in the abdomen. Abdo- 
minal computed tomography revealed a large heteroge- 
neous solid mass in the upper pole of the right kidney 
(Figure 1). There were several enlarged para-aortic lymph 
nodes. The possibility of renal pelvic malignancy was sug- 
gested and a radical nephroureterectomy was performed.  

The resected kidney had a bulging outer contour in the 
upper pole. The cut surface revealed a large, soft, necro- 
tic tumor that filled and dilated the pelvicalyceal system 
(Figure 2). The renal cortical tissue was compressed 
with uniform thinning with fibrotic change. Microscopi- 
cally, the tumor showed exuberant sarcomatous different- 
tiation: 95% of the tumor consisted of an osteosarcoma- 
tous component (Figure 3), and less than 5% was a focal 
residual papillary urothelial carcinomatous component 
(Figure 4). In the sarcomatous areas, there were anaplas- 
tic osteoblastic tumor cells with scattered osteoclast-like 
giant cells. The sarcomatous tumor cells displayed edos- 
teosarcomatous heterologous differentiation with abundant 
production of osteoid matrix surrounded by osteoblastic 
cells. The carcinomatous tumor was composed of papil-  *Corresponding author. 
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Figure 1. Computed tomography from the abdomen show- 
ing a large heterogeneous tumor with calcification in the 
right kidney. 
 

 

Figure 2. The resected kidney showing a dark brown tumor 
with hemorrhage and necrosis in the upper pole. 
 

 

Figure 3. Section showing exuberant osteosarcomatous dif- 
ferentiation with abundant osteoid production (H&E 100×). 

 

Figure 4. Section showing focal papillary urothelial carci- 
noma (H&E 100×). 
 
lary urothelial carcinoma cells. Areas of hemorrhage and 
necrosis were present, and lymphatic tumor invasion had 
occurred. Immunohistochemically, the sarcomatous tu- 
mor cells were positive for vimentin and negative for cy- 
tokeratin. The papillary urothelial carcinoma cells were 
positive for cytokeratin and negative for vimentin. The 
postoperative period was uneventful and the patient was 
discharged 10 days after operation. He underwent adju- 
vant chemotherapy. Four months later, he had recurrence 
in the right subphrenic area and metastasis in the right 
middle lobe of the lung. 

3. Discussion 

In this report we have described an exceedingly rare case 
of renal pelvic sarcomatoid carcinoma consisting mainly 
of malignant mesenchymal tissue with osteosarcomatous 
differentiation and small areas of malignant epithelial 
tissue forming papillary urothelial carcinoma. The first 
case of sarcomatoid carcinoma in the renal pelvis was re- 
ported by Fauci et al. [4]. To our knowledge, fewer than 
20 cases of sarcomatoid carcinoma of the renal pelvis 
have been reported [2,3]. In most of these cases, the sar- 
comatous element consisted of poorly formed fascicles of 
undifferentiated spindle cells with or without osteoclast- 
type giant cells. However our case showed exuberant os- 
teosarcomatous differentiation in most sarcomatous ele- 
ment. Osteosarcomatous differentiation is extremely rare 
histopathologic finding in renal pelvic sarcomatoid car- 
cinoma [2]. 

Sarcomatoid carcinoma is a high-grade malignant neo- 
plasm with a biphasic microscopic appearance caused by 
the presence of both epithelial and mesenchymal compo- 
nents [3]. The terms “carcinosarcoma” and “sarcomatoid 
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carcinoma” have both been used in reports. In 2004, the 
World Health Organization Classification of Tumors sim- 
plified the approach to these tumors [5]. The term “sar- 
comatoid carcinoma” should be used for all biphasic ma- 
lignant neoplasms that exhibit morphological and/or im- 
munohistochemical evidence of epithelial and mesenchy- 
mal differentiation. Immunohistochemically, epithelial 
elements react with cytokeratins and sarcomatous ele- 
ments react with vimentin or other mesenchymal specific 
markers. In our case, most areas of the tumor consisted 
of an osteosarcomatous mesenchymal element with limit- 
ed focal areas of a papillary urothelial carcinomatous ele- 
ment. Immunohistochemical staining results revealed vi- 
mentin positivity in sarcomatous areas and cytokeratin 
positivity in carcinomatous areas. 

The exact pathogenesis of sarcomatoid carcinoma is 
not known. Two opposing theories have been proposed. 
The monoclonal theory states that the carcinomatous and 
sarcomatous tumor cells are both derived from a single 
pluripotent stem cell that undergoes divergent epithelial 
and mesenchymal differentiation [6]. The multiclonal 
theory states that the sarcomatoid carcinoma is a colli- 
sion tumor composed of the derivatives of two or more 
stem cells of separate epithelial and mesenchymal origin 
[7]. In their study of loss of heterozygosity and X-chro- 
mosome inactivation in 30 sarcomatoid urothelial carci- 
nomas, Sung et al. [8] supported the idea of a monoclo- 
nal origin from a primitive pluripotent stem cell [8]. They 
found identical non-random X-chromosome inactivation 
and significant overlap of loss of heterozygosity in the 
carcinomatous and sarcomatous components. 

The most common presenting symptoms of sarcoma- 
toid carcinoma are hematuria, dysuria, nocturia, acute 
urinary retention and lower abdominal pain [2]. Our pa- 
tient had right flank pain and hematuria, and blood bio- 
chemistry revealed decreased hemoglobin levels. The 
main differential diagnosis includes true sarcoma and 
pseudosarcomatous mesenchymal proliferations. Mixed 
malignant epithelial and mesenchymal components are 
diagnostic, and immunohistochemical staining for epithe- 
lial and mesenchymal markers is helpful. In our case, 
there were undifferentiated sarcomatoid cells with osteo- 
sarcomatous differentiation and abundant osteoid pro- 
duction, and focal areas of papillary urothelial carcinoma. 
Immunohistochemical staining clearly revealed two dif- 
ferent mesenchymal and epithelial tumor components. 
This tumor has a worse prognosis than the more common 
urinary tract carcinomas, and recurrence and metastasis 
are frequent [9]. Our patient suffered recurrence at the 
operation site and lung metastasis four months after sur- 
gery. 

In summary, we described an extremely rare case of 

sarcomatoid carcinoma arising in the renal pelvis with 
predominantly osteosarcomatous differentiation and fo- 
cal papillary urothelial carcinoma. Although this tumor is 
very rare, sarcomatoid carcinoma should be included in 
the differential diagnosis of the renal pelvis tumors. 
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