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ABSTRACT 

Renal cell carcinoma (RCC) is the most common malignancy of the kidney 

and consists of multiple subtypes. The sarcomatoid variety, while previously 

considered a distinct histologic subtype, is now categorized as a form of 

dedifferentiated carcinoma. When present, it is associated with a significant 

decrease in patient survival due to its rapid growth and intrusive behavior. 

Preoperative knowledge of this diagnosis may be beneficial to clinicians in 

order to modify treatment options and follow-up protocols. This report 

describes a case of sarcomatoid renal cell carcinoma in which the patient 

initially presented with flank pain. We then discuss the clinical features of 

sarcomatoid renal cell carcinoma and its imaging appearance on computed 

tomography (CT), and succinctly review the subtypes of renal cell carcinoma 

and their imaging characteristics. 

 

 

CASE REPORT 
 

 

  

 

An 87 year old woman presented with left flank pain. 

There were no pertinent physical exam findings and the only 

significant laboratory abnormality was microscopic hematuria. 

A computed tomography (CT) urogram was performed 

demonstrating a large heterogeneous mass measuring 6.0 x 5.2 

x 5.5 cm within the inferior pole of the left kidney, with 

extention into the renal sinus. The lesion was isoattenuating 

with respect to the renal parenchyma on the noncontrast 

images and had a single thin curvilinear calcification 

anteriorly.  The lesion also demonstrated multiple areas of low 

density centrally, suggesting necrosis. No macroscopic fat was 

noted in the mass. During the corticomedullary phase, there 

was enhancement of the more peripheral aspects of the mass, 

although the enhancement was less than the renal cortex. The 

solid enhancing component of the lesion remained mildly 

hypodense compared to the kidney during the nephrographic 

phase, while the previously described non-enhancing, low 

density portions became more conspicuous. Excretory phase 

imaging revealed questionable enhancing intraluminal soft 

tissue density within the left renal pelvis and proximal left 

ureter (Fig. 1). There was also mild pelvicaliectasis. There 

were several prominent left para-aortic lymph nodes, 

measuring up to 1.1 cm in short axis diameter. The left renal 

vein was patent and the adrenal glands were normal. The 

differential diagnosis at this point included renal cell 

carcinoma and subtypes, lipid poor angiomyolipoma, 

oncocytoma, transitional cell carcinoma, lymphoma and 

metastatic disease [1]. 

 

Given the possibility of urinary upper tract involvement, 

the patient was taken to surgery for left nephroureterectomy 

for potential transitional cell carcinoma. However, pathologic 

analysis revealed renal cell carcinoma of the chromophobe 

histologic subtype with significant sarcomatoid differentiation 

(98% of the total tumor volume), extending into the renal sinus 

(Fig. 2). The Fuhrman grade was designated as 4, and discrete 

areas of both hemorrhage and necrosis were identified.  No 

tumor was identified within the ureter, making the filling 

defect within the ureter on imaging likely blood products.  

 

The patient returned to the emergency department 5 

months later with peritoneal signs. Other than a tender 

abdomen, physical examination and laboratory work up were 

non-contributory. CT of the abdomen and pelvis demonstrated 
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changes status post left nephroureterectomy, including a small 

fluid collection in the left renal fossa. A new 6.8 cm rounded 

and heterogeneous mass was present within the anterior left 

lower quadrant abutting the transverse colon, highly 

concerning for metastatic disease (Fig. 3). At surgical 

resection of this mass, there was colonic wall invasion without 

perforation. There were no other sites of involvement. 

Pathologic analysis confirmed the diagnosis of metastatic 

sarcomatoid renal cell carcinoma.  The patient is currently 

undergoing conservative management with surveillance 

imaging.    

 

 

 

  

 

Renal cell carcinoma (RCC) is the sixth most common 

neoplasm in adults with 56,000 new cases expected in 2011. It 

accounts for 3% of adult malignancies and more than 90% of 

renal cancers [2]. A history of cigarette smoking and obesity 

are risk factors that have the strongest correlation with RCC. 

According to the 2004 histologic classification of RCC by the 

World Health Organization (WHO), the clear cell histologic 

subtype is by far the most common, comprising 70% of all 

cases. Other less common histologic subtypes include 

papillary, chromophobe and collecting duct, which represent 

10%, 5% and less than 1% of all renal cell carcinomas, 

respectively [3]. Histologic differentiation of these subtypes of 

RCC is clinically important, as both the papillary and 

chromophobe subtypes have a less aggressive clinical course 

and better prognosis than the clear cell variety. While initially 

felt to represent a primary renal sarcoma, sarcomatoid RCC is 

now considered a form of dedifferentiated carcinoma and is 

therefore not a distinct histologic entity. It is defined as any 

subtype containing foci of pleomorphic spindle cells and is 

seen in high grade RCC, at the end stages of disease 

progression. Sarcomatoid differentiation is reported to occur in 

approximately 1-8% of RCCs [4], and when present is 

indicative of an aggressive tumor as demonstrated by their 

rapid growth and poor prognosis.  Several small series have 

shown a median survival of less than one year in patients with 

sarcomatoid differentiation [5]. The aggressive behavior of 

these tumors also results in nonspecific symptoms in 89% of 

patients, most commonly pain, as was present in this case [6]. 

While sarcomatoid transformation has been identified with 

virtually all histologic subtypes of RCCs, the chromophobe 

subtype is most frequently associated with a sarcomatoid 

component [7]. However, the associated RCC subtype does 

not seem to affect the patient's prognosis when sarcomatoid 

dedifferentiation is present given its aggressive behavior and 

high mortality. Surgical management has been the mainstay of 

treatment for RCC but does not improve the prognosis in those 

with sarcomatoid differentiation. This has prompted the use of 

chemotherapy in combination with nephrectomy in these 

patients and has seen promise in prolonging survival [8]. 

 

Recent studies suggests that differentiation of clear cell 

RCC from the other less frequent non-clear cell subtypes can 

be diagnosed by imaging. Both the papillary and chromophobe 

subtypes typically enhance to a lesser degree, when compared 

to the renal cortex, than clear cell on all three phases of post-

contrast imaging (corticomedullary, nephrographic and 

excretory phases), which is postulated to be due to differences 

in the intratumoral vascularity. Typically, both papillary and 

chromophobe subtypes appear hypovascular when compared 

to renal cortex. The papillary subtype can occasionally show 

enhancement differences of less than 10 HU, mimicking a cyst 

[9]. Similar findings have been demonstrated on MRI.  One 

series differentiated the three most common subtypes of RCC 

with statistical significance based on corticomedullary phase 

enhancement patterns showing that clear cell carcinomas 

enhanced avidly, chromophobe carcinomas enhanced 

moderately, while papillary carcinomas had the least 

enhancement [10]. Furthermore, diffusion weighted MR 

imaging may play a role in the differentiation of RCC subtypes 

[11]. The pattern of enhancement, in addition to the degree of 

enhancement, can also be useful in distinguishing between 

subtypes.  Clear cell carcinomas frequently demonstrate a 

heterogeneous appearance with internal enhancing soft tissue 

and lower density regions which represent either necrotic or 

cystic changes. Clear cell carcinomas also may demonstrate 

loss of signal on out of phase MR imaging due to presence of 

microscopic fat which may be confounding. Non-clear cell 

carcinomas are more often associated with a homogeneous or 

peripheral enhancement pattern [12]. A spoke wheel pattern of 

enhancement has been described in some chromophobe 

carcinomas which is similar to the classic appearance of 

oncocytomas [13].  

 

Investigation into the imaging features of sarcomatoid 

dedifferentiation of RCC has been limited. However, the 

importance of this histologic diagnosis cannot be understated 

given the high Fuhrman nuclear grade and the associated poor 

clinical outcome. The current trend is to report any 

sarcomatoid component seen at pathologic analysis, regardless 

of what percentage of the total lesion it comprises, as treatment 

and follow-up protocols may be affected. Therefore, it would 

be beneficial if the presence of sarcomatoid dedifferentiation 

could be suggested based on imaging characteristics, 

potentially with MRI. There is only one case series, to the 

authors' knowledge, describing the MRI appearance of 

sarcomatoid RCC [4]. Owing to its aggressive nature, necrosis 

is an expected feature of sarcomatoid dedifferentiation, and all 

nine cases demonstrated necrosis in this series. This is likely 

not a highly specific characteristic, however, as a significant 

number of conventional RCCs demonstrate this finding as 

well. Other findings which were seen in the majority of cases 

and indicate aggressive local behavior included renal sinus 

invasion and perirenal fat invasion. Further research into more 

specific imaging features of sarcomatoid transformation may 

be beneficial so that patient care can be modified accordingly.  

 

 

 

 

 

The presence of sarcomatoid differentiation in a patient 

with renal cell carcinoma portends a much worse prognosis 

than those without it. Awareness of the imaging characteristics 

of sarcomatoid renal cell carcinoma is important as this 

diagnosis may alter treatment plans and follow-up protocols. 

 

DISCUSSION 

TEACHING POINT 

 

 TEACHING POINT 

 
 



 

Radiology Case. 2012 Apr; 6(4):11-16 

Genitourinary Radiology:     Sarcomatoid renal cell carcinoma: A case report and literature review Reiter et al. 

Jo
u

rn
al

 o
f 

R
ad

io
lo

g
y

 C
as

e 
R

ep
o

rt
s 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

  

      

w
w

w
.R

ad
io

lo
g
y
C

ases.co
m

 

13 

 

 

1. Dyer R, DiSantis DJ, McClennan BL. Simplified imaging 

approach for evaluation of the solid renal mass in adults. 

Radiology. 2008;247:331-43. PMID 18310461 

 

2. American Cancer Society: Cancer Facts and Figures 2011. 

Atlanta, Ga: American Cancer Society, 2011. 

 

3. Lopez-Beltran A, Scarpelli M, Montironi R, Kirkali Z. 2004 

WHO classification of the renal tumors of the adults. Eur 

Urol. 2006 May;49(5):798-805. PMID 16442207 

 

4. Rosenkrantz AB, Chandarana H, Melamed J. MRI findings 

of sarcomatoid renal cell carcinoma in nine patients. Clin 

Imaging. 2011 Nov;35(6):459-64. PMID: 22040791 

 

5. Dall'Oglio MF, Lieberknecht M, Gouveia V, et al. 

Sarcomatoid differentiation in renal cell carcinoma: 

prognostic implications. Int Braz J Urol. 2005 Jan-

Feb;31(1):10-16. PMID 15763002 

 

6. Cheville JC, Lohse CM, Zincke H, et al. Sarcomatoid renal 

cell carcinoma: an examination of underlying histologic 

subtype and an analysis of associations with patient 

outcome. Am J Surg Pathol. 2004 Apr;28(4):435-41. PMID 

15087662 

 

7. de Peralta-Venturina M, Moch H, Amin M, et al. 

Sarcomatoid differentiation in renel cell carcinoma: a study 

of 101 cases. Am J Surg Pathol. 2001 Mar;25(3):275-84. 

PMID 11224597 

 

8. Nanus DM, Garino A, Milowsky MI, et al. Active 

chemotherapy for sarcomatoid and rapidly progressing renal 

cell carcinoma. Cancer. 2004 Oct;101(7):1545-51. PMID 

15378501 

 

9. Vikram R, Ng CS, Tamboli P, et al. Papillary renal cell 

carcinoma: radiologic-pathologic correlation and spectrum 

of disease. Radiographics. 2009 May-Jun;29(3):741-754. 

PMID 19448113 

 

10. Sun MR, Ngo L, Genega EM, et al. Renal cell carcinoma: 

dynamic contrast-enhanced MR imaging for differentiation 

of tumor subtypes - correlation with pathologic findings. 

Radiology. 2009 Mar;250(3):793-802. PMID 19244046  

 

11. Wang H, Cheng L, Zhang X, et al. Renal cell carcinoma: 

diffusion weighted MR imaging for subtype differentiation 

at 3.0 T. Radiology. 2010 Oct;257(1):135-143. PMID 

20713607 

 

12. Zhang J, Lefkowitz RA, Ishill NM, et al. Solid renal 

cortical tumors: differentiation with CT. Radiology. 2007 

Aug;244(2):494-504. PMID: 17641370 

 

13. Prasad SR, Humphrey PA, Catena JR, et al. Common and 

uncommon histologic subtypes of renal cell carcinoma: 

imaging spectrum with pathologic correlation. 

Radiographics. 2006 Nov-Dec;26(6):1795-1806. PMID: 

17102051 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REFERENCES 



 

Radiology Case. 2012 Apr; 6(4):11-16 

Genitourinary Radiology:     Sarcomatoid renal cell carcinoma: A case report and literature review Reiter et al. 

Jo
u

rn
al

 o
f 

R
ad

io
lo

g
y

 C
as

e 
R

ep
o

rt
s 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

  

      

w
w

w
.R

ad
io

lo
g
y
C

ases.co
m

 

14 

 
 

Figure 1: 87 year old woman diagnosed with sarcomatoid renal cell carcinoma. Axial and coronal computed tomographic 

images of the abdomen demonstrating a 6.0 x 5.2 x 5.5 cm mass centered within the inferior pole of the left kidney. On the axial 

noncontrast image (A), the mass is heterogeneous with the peripheral portions being isodense to the normal renal parenchyma 

and with central hypoattenuating areas suggestive of necrosis. The thin arrow denotes the calcification. During the 

corticomedullary phase (B), the peripheral solid component of the mass enhances but not as avidly as normal renal cortex. The 

central low density necrotic areas become more conspicuous during the nephrographic phase (C). Intraluminal soft tissue density 

is suggested within the proximal left ureter (arrow) on the coronal excretory phase image (D), which was confirmed to not 

represent tumor extension at the time of pathologic analysis. (Protocol: 64 slice, Siemens, 100 mAs, 120 kV, 3 mm slice 

thickness. W:400, L:40. 100 mL intravenous Omnipaque). 
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Etiology Renal cell carcinoma occurs in both sporadic (non-hereditary) and hereditary forms 

Incidence Sarcomatoid component reported to occur in 1-8% of renal cell carcinomas 

Gender ratio Renal cell carcinoma is slightly more common in men, 1.6:1 male:female ratio 

Age predilection No age predilection, renal cell carcinoma is most common in patients older than 50 

Risk factors Obesity and cigarette smoking are strongest associated risk factors for renal cell carcinoma 

Treatment Nephrectomy is primary therapy for renal cell carcinoma. With sarcomatoid component, use of 

chemotherapy agents has shown success in prolonging patient survival  

Prognosis Very poor prognosis for sarcomatoid renal cell carcinoma with median survival less than 1 year 

Imaging features Sarcomatoid renal cell carcinoma typically demonstrates aggressive features, such as necrosis, renal 

vein invasion and renal sinus invasion 

 

Table 1: Summary table for sarcomatoid renal cell carcinoma 

 
 

Figure 2: Hematoxylin and eosin-stained sections. Low power (4X) view (A) shows the interface between tumor (T) and 

uninvolved kidney (K). High power (40X) view (B) reveals cells with pale eosinophilia centrally (C) and a few perinuclear halos 

indicative of the chromophobe subtype of renal cell carcinoma (RCC) as well as pleomorphic spindled cells with large, bizarre 

nuclei (S) typical of sarcomatoid differentiation. 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

 

Figure 3 (left): 87 year old woman diagnosed with 

sarcomatoid renal cell carcinoma. Axial CT image of the 

abdomen obtained 5 months after left nephrectomy 

demonstrates a new round heterogeneous mass within the left 

hemiabdomen, abutting the transverse colon (arrow). 

(Protocol: 64 slice, Siemens, 100 mAs, 120 kV, 5 mm slice 

thickness. W:400, L:40. 100 mL intravenous Omnipaque). 
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 CT MRI Pattern of contrast 

enhancement 

Sarcomatoid renal 

cell carcinoma 

- Low density areas represent 

necrosis 

- Renal sinus or perirenal fat 

invasion is common 

Necrosis is evident as 

hypointense signal on T1 with 

corresponding T2 hyperintensity 

Heterogeneous appearance 

due to non-enhancing 

necrotic areas 

Clear cell renal cell 

carcinoma 

Heterogeneous density due to 

presence of hemorrhage, 

necrosis or cysts 

- Hypo to isointense on T1 

- Iso to hyperintense on T2 

- May show drop in signal on in 

phase/out of phase sequence 

due to microscopic fat 

Hyperenhancement of mass 

compared to normal renal 

cortex due to tumor 

hypervascularity 

Papillary renal cell 

carcinoma 

Homogeneous in appearance 

compared to clear cell renal cell 

carcinoma; cystic change is 

common 

- Hypo to isointense on T1 

- Commonly hypointense on T2 

Hypovascular and enhances 

to a lesser extent than clear 

cell variety 

Chromophobe renal 

cell carcinoma 

Mass with homogeneous soft 

tissue density 

- Hypo to isointense on T1 

- May have hypointense signal 

on T2 

- Relative homogeneous 

enhancement  

- Enhances to greater extent 

than papillary renal cell 

carcinoma but not as 

robustly as clear cell 

 

Table 2: Differential imaging characteristics for different renal cell carcinoma histological subtypes 

 

 

 

 

 

 

 

 

 

 

CT = Computed tomography 

MRI = Magnetic resonance imaging  

RCC = Renal cell carcinoma 

WHO = World health organization 

 

 

 

 
 

renal cell carcinoma; sarcomatoid dedifferentiation 
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