
Sarcomatoid variant of urothelial carcinoma of the urinary bladder is a rare malignant neoplasm, which is defined with biphasic neoplasm 
with both an epithelial and a mesenchymal component by histopathological and immunohistochemistry. It is responsible for 0.3% off all 
bladder carcinomas. The aim of this study was to present the histopathological and immunohistochemical findings of a case of sarcomatoid 
carcinoma of the urinary bladder and to review the relevant literature. A 75-year-old man was presented to our hospital with hematuria. 
6.5x5.8 cm tumor was found in the urinary bladder at ultrasonography. Magnetic resonance imaging demonstrated a large irregular-shaped 
9x5 cm tumor involving the right posterolateral wall of the urinary bladder and an atrophic kidney. The patient underwent cystoprostatectomy, 
left nephrectomy, and lymph node dissection. Macroscopically, a 7.5x6.1x1.8 cm ulcero-vegetating tumor mass infiltrating the bladder base, 
right-left side wall, anterior-posterior wall, and trigon was seen. Microscopically, this tumor was composed of high-grade urotelial carcinoma 
and mesenchymal differentiation areas with a wide eosinophilic cytoplasm, vesicular nucleus, distinct nucleolus and spindle-shaped areas. 
Immunohistochemically, mesenchymal differentiation areas were stained prominently with vimentin, keratin. The case was diagnosed as 
sarcomatoid carcinoma. Tumor metastasis was detected in the prostate and in bilateral pelvic lymph nodes. Although the clinical findings 
and the age of diagnosis of sarcomatoid urothelial carcinoma are similiar to conventional urothelial carcinoma, it has a worse prognosis. The 
presented case died 2.5 months after surgery. Sarcomatoid carcinoma seems to represent the final common pathway of urothelial carcinoma 
dedifferentiation. Keeping this aggressive tumor type in mind is essential for a correct treatment approach
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INTRODUCTION
Sarcomatoid carcinoma of the bladder is a biphasic malignant 

tumor in which epithelial and mesenchymal differentiation is 

determined morphologically and immunohistochemically (1). 

According to the Surveillance, Epidemiology, and End Results 

(SEER) database of the US National Cancer Institute, this tumor 

accounts for 0.6% of all bladder tumors (2,3). We presented the 

clinical, histopathological, and immunohistochemical findings 

of this tumor, which shows a much more aggressive clinical 

course compared to urothelial carcinoma, in the light of the 

literature. 

The Case

A seventy-five-year-old male patient applied to our hospital’s 

urology outpatient clinic with a complaint of hematuria. An 

abdominal ultrasonography revealed a 6.5x5.8 cm mass, filling 

the bladder. Upon determination of a 9x5 cm mass extending 

from the right posterolateral wall of the bladder and atrophy 

findings in the left kidney in the magnetic resonance imaging, 

the patient underwent cystoprostatectomy, left nephrectomy 

and pelvic lymph node dissection. No malignancy was observed 

in the intraoperative consultation of the right ureter lower 

end surgical margin. Macroscopic evaluation of the bladder 
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revealed a 7.5x6.1x1.8 cm ulcero-vegetating mass involving the 

bladder base, right and left walls, anterior-posterior walls, and 

the trigon. The sections of the mass were grayish in color and 

fragile in nature. In the lymph node dissection material, 10 right 

pelvic and 8 left pelvic lymph nodes were detected. Macroscopic 

evaluation of the left kidney, which was operated due to atrophy, 

revealed a dilated pelvicalyceal system, thinned cortex, and a 0.3 

cm diameter stone in the calyx. 

Histopathological evaluation of the mass revealed mesenchymal 

differentiation forming the majority of the tumor (Figure 1, short 

arrows) with wide eosinophilic cytoplasm, vesicular nucleus, 

prominent nucleolus, locally spindle-shaped and locally 

multinuclear bizarre giant cells (Figure 2) which is separated 

from the high grade papillary carcinoma confined to a focal area 

(Figure 1, long arrow) by a sharp border. In the cells showing 

mesenchymal differentiation, diffuse immune reaction to 

vimentin (Figure 3), and focal immune reactions to pancytokeratin 

(Figure 4, short arrow), cytokeratin 7 (CK7), and CD31 were 

observed. In the area showing epithelial differentiation, diffuse 

reactions were observed to pancytokeratin (Figure 4, long arrow), 

and CK7 and focal reactions were observed to CK20 (Figure 5, 

arrow), and epithelial membrane antigen (EMA). No reaction was 

observed to smooth muscle actin (SMA), muscle-specific actin, 

and desmin in neither epithelial nor mesenchymal areas. No 

reaction was observed with HCG in bizarre multinucleated giant 

tumor cells. In the light of these findings, the case was diagnosed 

as “sarcomatoid carcinoma”. No tumor was observed in neither 

of the ureteral surgical margins. The tumor was observed to cross 

the bladder wall and invade the prostate. Tumor metastases were 

observed one at right pelvic lymph node and one at left pelvic 

lymph node. Microscopic evaluation of the left kidney revealed 

chronic pyelonephritis and atrophy; tumoral infiltration was not 

observed. No additional treatment should be given due to the 

worsening of his general condition, and the patient was died 2.5 

months after the operation.

DISCUSSION
Sarcomatoid carcinoma, first described in 1935, develops in many 

organs and tissues such as the genitourinary system, respiratory 

system, gastrointestinal system, hepatobiliary system, pancreas, 

thyroid, skin, breast, spleen, and peritoneum (4). The clinical 

course of these tumors seen in different organs also differ. 

Figure 1. High grade papillary urothelial carcinoma (long arrow) and 
sharply demarcated mesenchymal differentiation areas (short arrows) 
(H & E x 40)
H & E: Hematoxylin and eosin

Figure 2. Multinucleated bizarre giant cells at areas showing 
mesenchymal differentiation (H&E x 100)
H & E: Hematoxylin and eosin

Figure 3. Diffuse immune reaction to vimentin in cells which demonstrate 
mesenchymal differentiation (IHK x 200)
IHK: Immunohistochemistry
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A total of 835 cases, including 522 cases in the SEER database 

analysis between January 1960 and January 2010, and 313 cases 

in 13 studies between January 2010 and 2014, were reported (5). 

As a result of our search using the keywords “carcinosarcoma”, 

“sarcomatoid carcinoma”, and “bladder tumor” in Pubmed 

database, we determined 32 more cases between February 

2014 and August 2017. Thus, we detected that 867 sarcomatoid 

bladder carcinomas were reported in the literature between 

January 1960 and August 2017 (1,5-24). The clinicopathological 

features of these cases are presented in Table 1.

In the World Health Organization 2016 classification, 

“sarcomatoid carcinoma” terminology is used for all biphasic 

tumors of the urinary system containing epithelial and 

mesenchymal components. Two hypotheses have been 

proposed in the histogenesis of sarcomatoid carcinoma 

by molecular genetic studies. The first of these is the 

“dedifferentiation theory”, which is the altered differentiation 

of monoclonal tumors, and the second is the “collision theory” 

which involves the formation of urothelial and mesenchymal 

tumors synchronously. According to the dedifferentiation 

theory, the sarcomatous component of sarcomatoid carcinoma 

is due to the dedifferentiation of some of the urothelial cancer 

stem cells to the mesenchymal phenotype. Harmonious genetic 

differentiation in carcinomatous and sarcomatous components 

and expression of epithelial markers by both components 

support this hypothesis. The “collision theory” suggests that 

the carcinomatoid and sarcomatoid components develop 

separately from urothelial and mesenchymal stem cells. These 

stem cells cause the development of carcinoma and sarcoma in 

the same organ at the same time. Today, collision theory has lost 

its effect, and the dedifferentiation theory is widely accepted 

(25). Molecular genetic studies in recent years emphasize that 

the epithelial and mesenchymal components develop from 

a common monoclonal origin (5). In addition, Armstrong et 

al. (12) determined that p53 mutation in the epithelial and 

sarcomatoid component of the bladder sarcomatoid carcinoma 

is effective in the differentiation of both components in the 

early stages of tumor development.

Although the age of onset and clinical findings of sarcomatoid 

carcinoma of the bladder resemble conventional urothelial 

carcinoma, its prognosis is much worse. Therefore, it should be 

distinguished from other morphological variants (16). This tumor, 

which is generally seen in smoking men, has a female: male ratio 

of 1:3. Although smoking rate varies, a history of smoking was 

reported by 64% of the cases in Wang et al. (6) study, and in 88% 

of the cases in Başeskioğlu et al. (17) study. In addition, a history 

of radiotherapy, diabetes mellitus, neurogenic bladder, bladder 

diverticulum, and cyclophosphamide use are among other risk 

factors (26,27). In our case, no smoking history and any other risk 

factors other than male gender were determined. Sarcomatoid 

carcinoma of the bladder has been reported between the ages of 

10 and 96, with an average age of 66. Our case was 75 years old, 

which was the age range defined in the literature. 

The most common symptom of admission in cases of sarcomatoid 

carcinoma is macroscopic hematuria; other symptoms are 

dysuria, nocturia, abdominal pain, and urinary tract infection 

(11,17,19). Our case also applied with macroscopic hematuria. 

Sarcomatoid carcinoma is usually large at the time of diagnosis, 

Figure 4. Diffuse strong positive reaction at areas with epithelial 
differentiation using pancytokeratin (long arrow) and focal immune 
reaction at areas with mesenchymal differentiation (IHK x 200)
IHK: Immunohistochemistry

Figure 5. Focal immune reaction at epithelial differentiation areas with 
CK20 (IHK x 200)
CK: Cytokeratin, IHK: Immunohistochemistry
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and the average size is 6.2 (0.6-16) cm. The most common location 

is the lateral wall, fundus and trigon, and bladder floor (11,16). In 

our case, the tumor mass was 7.5x6.1x1.8 cm and was larger than 

the average of the literature. It had a wide distribution involving 

bladder floor, right and left walls, front and back walls, and trigon. 

Hemorrhage, necrosis, and cystic areas can be seen on the cross-

sectional surface of these tumors (25). Although the epithelial 

component is composed of high-grade invasive urothelial 

carcinoma in most cases, it may also contain different types of 

carcinomas, such as squamous cell carcinoma, adenocarcinoma, 

or small cell carcinoma (28). The mesenchymal component is 

mostly composed of undifferentiated spindle or pleomorphic 

cells, rarely may include chondrosarcoma, osteosarcoma, 

rhabdomyosarcoma, liposarcoma, and angiosarcoma (3,25). 

In the Lopez-Beltran et al. (11) study, chondrosarcoma was 

reported to be 20%, leiomyosarcoma 20%, malignant fibrous 

histiocytoma 20%, osteosarcoma 13.3%, fibrosarcoma 6.7% and 

rhabdomyosarcoma 6.7% for the mesenchymal component. In 

our case, the mesenchymal component was spindle-shaped 

in some locations, multinuclear with a giant cell appearance 

in other locations, and no heterologous element such as 

muscle, bone, or cartilage was observed. In such tumors, the 

epithelial component may react to epithelial markers such as 

pancytokeratin and EMA, while the mesenchymal component 

may show an immune reaction to the vimentin and epithelial 

markers as well as the reaction may depend on the heterologous 

element it contains (1). Since sarcomatoid component is very 

important in treatment and prognosis, it must be determined by 

immunohistochemical study. The immunohistochemical panel 

consisting of pancytokeratin, high molecular weight cytokeratin, 

p63, vimentin, SMA, and desmin has been shown to be useful 

in determining epithelial and sarcomatoid components (29). In 

our case, the results of immunohistochemistry were consistent 

with the literature. Malignant nonepithelial neoplasms should 

be considered in the differential diagnosis in small biopsies 

where sarcomatoid areas occupy a large portion. In this case, it 

may be necessary to apply a wide immunohistochemistry panel. 

SMA for inflammatory myofibroblastic tumor, SMA, and lemin 

Table 1. Clinicopathological features of the cases 

Number of 
cases/diagnosis

Smoking 
history

(%)

Hematuria 
(%)

Mean age

(minimum-
maximum)

Male/female 
ratio

Tumor size (cm)

(minimum-
maximum)

Number of 
metastatic lymph 
nodes 

Wang et al. (6) 221/SC U U 75 (41-96) 2 U 15

Wright et al. (7) 135 / SC 166 / CS U U U 1.6/SC

1.96/CS 

U 23

Spiess et al. (8) 17/SC U U 69 (40-88) 1.8 U U

Young et al. (9) 12/SC U 75 71.5 (60-83) 1.4 U U

Wang et al. (10) 14/SC 64 100 63 (45-93) 6 4.5 (0.6-8) 50

Lopez-Beltran et al. (11) 26/SC 

15/CS

U 70/SC 

77/CS

66.5 (41-91) 4.2/SC

2/CS

6.2/SC

7.8/CS

15/SC

20/CS

Armstrong et al. (12) 17/SC U U 64 (44-83) 16 U 20

Sung et al. (13) 30/SC U U 67.5 2 U U

Monn et al. (14) 15/SC U U 62.9 1.5 U U

Guo et al. (15) 87/SC U 84 66 (18-89) 3.8 72% >3 cm U

Ikegamı et al. (16) 14/SC U U 76 (50-82) 1.8 3 U

Torenbeek et al. (1) 18/SC U 94 72 (49-88) 2.6 4.5 (2-10) 44

Başeskioğlu et al. (17) 14/SC 88 100 65 (41-86) 6 5.5 (3-16) 21

Jones and Young (18) 25/SC U U 72 (50-92) 1.3 6.8 (3-15) U

Perret et al. (19) 8/SC U 100 70 (50-85) 1.67 5 (2-10) U

Wang et al. (20) 1/SC U 100 10 Female 6 No

Bernardes Filho et al. (21) 1/SC U 100 63 Male 10 U

Sanfrancesco et al. (22) 28/SC U U 70 (45-92) 17/11 U 10

Yasui et al. (23) 1/SC U 100 47 Male 11 U

Lembo et al. (24) 1/SC U 100 77 Male 13 U

U: Undefined, SC: Sarcomatoid carcinoma, CS: Carcinosarcoma
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for leiomyosarcoma, CD34, and STAT6 for perivascular epiteloid 

cell tumor, CD31 and CD34 for solitary fibrous tumor, CD31 and 

CD34 for vascular tumors, are the main immunomarkers to be 

used in the differentiation of nonepithelial neoplasia (22,30,31).

Nodal and distant metastasis, which are determined at 10% in 

urothelial carcinoma is above 20% in sarcomatoid carcinoma. 

In the literature, tumor metastasis was detected in most of 

the cases with a diagnosis of sarcomatoid carcinoma in which 

lymph node was dissected, and tumor metastasis was detected 

in one left and one right pelvic lymph nodes in our case. This 

tumor has a worse prognosis than advanced stage urothelial 

carcinoma (7). There is no standard treatment for sarcomatoid 

carcinoma yet, as it is a rare variant, and no randomized 

controlled trials are available. Multidisciplinary treatment 

consisting of surgery, local radiotherapy, and chemotherapy 

is applied in locally advanced tumors. Although radical 

cystoprostatectomy is recommended in surgical treatment, 

Özkan et al. (28) performed partial cystectomy because their 

patients refused radical surgery, and they did not detect 

recurrence in their 24-month follow-up. In the 80-year-old 

metastatic sarcomatoid carcinoma case reported by Froehner 

et al. (32), gemcitabine and cisplatin were used as systemic 

chemotherapy and local and distant remission was achieved. 

Local recurrence and distant metastasis were not detected 

in the patient who was followed by Onal et al. (33) with 

adjuvant RT treatment after total cystectomy. The effect of 

radiotherapy alone has not been demonstrated in this tumor 

(11). Adjuvant radiotherapy indications have been reported 

as high grade tumors, extravesical extension, surgical margin 

positivity, lymph node metastasis, and lymphovascular 

invasion (34). Five-year disease-free survival is 20% (27). The 

most important predictive factors for long-term survival are 

surgical margins and metastasis. The prognosis is poor in cases 

with metastasis. In the study in which Lopez-Beltran et al. 

(11) examined 41 cases, the average survival was 10 months. 

According to the latest SEER data analysis, the most important 

predictive factor in survival was the pathological stage. In our 

case, a body scan was performed, and distant metastasis was 

not detected. Our case didn’t take any treatment after the 

operation, her general condition was deteriorated, and she 

died after 2.5 months. 

CONCLUSION 
In conclusion, it is important to keep in mind the sarcomatoid 

carcinoma, which has a more aggressive course and shorter 

survival compared to urothelial carcinoma in order to determine 

the correct diagnosis and the most appropriate treatment 
approach. In particular, taking multiple samples from large 
tumors is important to identify different components such as our 
patient, who initially appeared to have only high-grade urothelial 
carcinoma. The most important factor which determines survival 
is the pathological grade. Multidisciplinary treatment consisting 
of surgery, chemotherapy, and radiotherapy should be tailored 
by evaluating the stage of the disease and the general condition 
of the patient. 
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