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Renal Cell Carcinoma with Sarcomatoid and Rhabdoid Dedifferentiation: Clinico 
Pathological Significance- Review

Abstract 
Introduction Sarcomatoid and/or rhabdoid dedifferentiation are rare histopathological findings  
which may be heterogeneous in renal cell carcinoma. Sarcomatoid renal cell carcinoma shows 
marked cytologic atypia and containing enlarged pleomorphic and malignant spindle cells 
reminiscent of sarcoma. It is highly aggressive with a high metastatic potential and extremely 
poor prognosis. 
Case report A 78-year-old male presented with complaints hematuria, pain abdomen, 
burring maturation of 2 months duration. The patient had a history of hypertension and 
diabetes mellitus. Computed tomography revealed a well-defined lobulated, exophytic ball-
type, isodense lesion, measuring (~ 7.8 x 7.5 x 11.0 cm) arising from mid and lower poles 
of right kidney involving renal sinus. Features were suggestive of renal cell carcinoma. 
The patient underwent a right radical nephrectomy. On histopathological findings reported 
as clear cell RCC, sarcomatoid and rhabdoid dedifferentiation, Fuhrman grade IV. There 
was no evidence of any metastasis. The immunochemistry was positive for Paired box 8 
(PAX8), Carbonic anhydrase 9 (CA9). The BAP1: BRCA1 Associated Protein-1 was retained. 
Conclusion Herewith present an uncommon case of highly aggressive tumor clear cell RCC 
sarcomatoid and rhabdoid differentiation for its clinical, radioimaging, histopathological and 
immunohistochemitry significance with review.
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Introduction

Renal cell carcinomas (RCCs) is among the 10 most common 
cancer diagnoses in the United States, with over 80, 000 new cases 
expected to be diagnosed in 2024 alone [1]. There are two types 
of dedifferentiation observed in RCC, sarcomatoid and rhabdoid 
dedifferentiation. These are not considered as histologic subtype 
of RCC; instead, they may occur within the setting of most RCC 
histologic subtypes.
    The sarcomatoid renal cell carcinomas (SRCC) represents 5%–
8% of RCCs and may arise from any subtypes of RCC.
    Rhabdoid features is observed rarely in adult RCC. Rhabdiod 
features is noted in various types of high-grade sarcomas, such 
as synovial sarcomas, extraskeletal myxoid chondrosarcoma, and 
leiomyosarcoma [2]. 
    Recent molecular and genetic evidence suggest that sarcomatoid 
component is transformed from a common progenitor of the 
associated RCC and the TP53 gene plays a pivotal role in this 
process. The sarcomatoid dedifferentiation in sarcomatoid 
component has shown increased incidence of alterations in TP53, 
CDKN2A, and the Hippo pathway.
    I n  t he  l i t e r a t u r e  c le a r  c e l l  RCC w i t h  rh ab doid 
features histopathologic shows very few reports. Herewith we 
report a rare case of clear cell RCC, sarcomatoid and rhabdoid 
dedifferentiation, Fuhrman grade IV in right nephrectomy and 
literature review.

Case Report

A 78-year-old male presented to hospital with complaints 
hematuria, pain abdomen, burring maturation of 2 months 
duration. On abdominal examination firm palpable mass was 
noted. The patient had a history of hypertension and diabetes 
mellitus and on medications for last two years. His physical 
examination was unremarkable. The laboratory workup was within 
normal limits. Computed tomography abdomen pelvis revealed 
a well-defined lobulated, exophytic ball-type, isodense lesion, 
measuring (~ 7.8 x 7.5 x 11.0 cm; AP x T x CC) arising from mid 
and lower poles of right kidney involving renal sinus fat and it was 
seen infiltrating into the adjacent calyces and renal pelvis (Figure 
1). The lesion showed heterogenous post-contrast enhancement in 
late arterial arterial phase and washout of contrast in subsequent 
phases. Peri-nephric fat starnding noted with thickening. The 
lesion was seen abutting postero-inferior aspect of segment V of 
right lobe of liver with maintained fat planes. Medially the lesion 
was seen extending into the entire right renal vein (~3.4 x 2.0 cm) 
upto its confluence into IVC (for a length of ~ 1.5 cm). Tumor 
thrombus in renal vein was in contact with distal renal artery 
and also encasing its branches was noted. Posteriorly the lesion 
was seen abutting posterior renal fasia (zuckerkandl fascia) with 
focal loss of fat planes. Multiple dilated vascular channels were 
seen along the posterolateral margin of the mass No evidence of 
calcification/fat within the lesion. A calcified plaque at noted at the 
origin of right renal artery causing its luminal comprimise. Rest 
of the kidney and ureter appear normal and show normal contrast 
opacification and excretion. Features were suggestive of renal cell 
carcinoma. Liver, intrahepatic biliary tracts, subphrenic spaces, 
portal vein and CBD were normal. Gall bladder was well distended 
and showed a hyperdense calculus, measuring (~16 x 15 mm). Left 
kidney was normal in size, shape, contour, axis and parenchymal 
attenuation. No lymphadenopathy. No ascites. No pleural effusion 
was noted. 
    The patient underwent a right radical nephrectomy. We received 
a specimen labelled as Right radical nephrectomy with IVC cuff 
excision, totally measuring 17 x 13 x 9 cm and weighs 750 grams 
with attached perinephric fat. External surface of the kidney is 

grey brown, bosselated and covered with intact renal capsule. 
Cut surface showed a variegated, firm, grey white to yellowish 
tumor measured 9 x 7 x 5 cm arising in the mid and lower pole 
of the kidney (Figure 2), with areas of hemorrhage, necrosis, 
calcification, cystic degeneration, and satellite nodules. On 
serial sectioning of the perenephric fat it was unremarkable.  On 
histopathology reported as clear cell RCC with sarcomatoid and 
rhabdoid diiferentiation, 42% and 21% respectively, Fuhrman 
grade IV (Figure 3, 4, 5). Tumor grade was IV (Grading as per 
International Society of Urologic Pathology (ISUP). Tumor showed 
predominantly solid and tubular pattern with extreme nuclear 
pleomorphism, with prominent nucleoli, scattered multinucleated 
giant cells. Extensive area of hemorrhage and necrosis noted. 
Focal proliferation of vascular channels were seen. Tumor is 
reaching upto renal capsule and renal pelvis. Renal artery, 
renal vein, perinephric fat, ureter were free from tumor. The 
immunochemistry was positive for PAX8, Carbonic Anhydrase 
9 (CA9). The BAP1: BRCA1 Associated Protein-1 was retained. 
In this case right radical nephrectomy was done, the tumor was 
localised and there was no metastatis. Patient was advised regular 
follow up.

Discussion

The term sarcomatoid RCC was used by Farrow et al. because 
they believed these tumors were metaplastic transformation of 
carcinoma [3]. Sarcomatoid dedifferentiation is an uncommon 
feature that can occur in most histological subtypes of renal 
cell carcinomas. Sarcomatoid renal cell carcinoma is a highly 
aggressive tumor. It is not a distinct histologic entity as it 
can be found in any subtypes of renal cell carcinoma. Since 
sarcomatoid transformation can be present in any RCC subtypes, 
in current classification schemes, sarcomatoid RCC is not a 

Figure 1. CT scan abdomen pelvis showing well-defined lobulated, 

exophytic, isodense lesion arising from mid and lower poles of right 

kidney.
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distinct pathologic subtype of RCC, rather a specific histologic 
feature. Sarcomatoid dedifferentiation is thought to occur in 5% of 
patients with RCC. The patients in stage IV RCC have sarcomatoid 
RCC in approximal 15% of  cases [4].  

RCC with sarcomatoid differentiation 

These typically has biphasic features with an epithelial component 
and a sarcomatoid component. The tumor shows an atypical, 
spindle cells with marked nuclear pleomorphism. Scattered  tumor 
giant cells may be noted.
    The areas of sarcomatoid dedifferentiation may be heterogenous 
or uniform and may display fibrosarcoma-like, pleomorphic 
undifferentiated sarcoma. RCC with sarcomatoid differentiation 
more frequently has larger tumor size, higher risk of necrosis and 
higher tumor stage and histopathological  grade [5].
    Cheville JC, et al. done an analysis of associations with patient 
outcome, observed that the presence of sarcomatoid RCC is  
significantly associated with poor outcome even in Fuhrman grade 
IV clear cell RCC [6].  
    de Peralta-Venturina et al. noted that the amount of sarcomatoid 

component varied with a mean of 40%–50% [7].  
    Shuch et al. found that an increased percentage of sarcomatoid 
component is associated with a worse prognosis [4].  

Renal cell carcinoma with rhabdoid differentiation: (RCC-R)

In the literature there are 280 reported cases of RCC-R. This is 
second  case of RCC-R reported from Indian subcontinent.
    It is a recently described variant of RCC. Rhabdoid morphology 
is classically defined as sheets clusters or discohesive rhabdoid 
cells of variably cohesive, large epithelioid cells with eccentrically 
placed vesicular nuclei, prominent nucleoli and large paranuclear 
intracytoplasmic inclusions with densely eosinophilic cytoplasm. 
Abrupt transition between conventional clear cell carcinoma 
and rhabdoid morphology is noted on microscopy. Rhabdoid 
dedifferentiation was observed in 5% of patients with RCC in a 
pathologic series [8].   
    Rhabdoid differentiation refers to the development of cancer 
cells that resemble rhabdomyoblasts and may involve anywhere 
from 5% to 90% of the tumor. Rhabdoid dedifferentiation has 
many parallels to sarcomatoid differentiation, but it is a distinct 
entity with significantly less known about the biology and 
therapeutic implications.

Figure 2. Right radical nephrectomy specimen showing tumor 

measured 9 x7 x 5 (cm). The cut surface revealed a variegated, solid, 

firm, greyish white mass with areas of cysts, hemorrhage and necrosis.

Figure 3. Photomicrograph showing clear cell renal cell carcinoma 

with spindle cell sarcomatoid differentiation, (Hematoxylin–Eosin 

stain, 40×).

Figure 5. RCC with rhabdoid differentiation, (Hematoxylin–Eosin 

stain, 100×).

Figure 4. Photomicrograph showing clear cell renal cell carcinoma 

with spindle cell sarcomatoid differentiation, (Hematoxylin–Eosin 

stain, 100×).
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IHC and Molecular study

In ccRCC, rhabdoid differentiation is most frequently observed. 
Also  noted in a variety of variant histologic subtypes, including 
papillary, collecting duct carcinoma, and chromophobe 

[9]. Majority of cases positive for vimentin, EMA, pan 
CK, p53, CAIX, PAX2, PAX8, CD10, NSE, PAS. RCC  
with rhabdoid features shows an aggressive neoplasm with 
overexpression of p53 [10].
    Recently, Przybycin et al. presented a clinicopathologic analysis 
of the largest series (76 cases) of RCC with rhabdoid differentiation 

Table 1. Review cases of clear cell renal cell carcinoma with rhabdoid differentiation.

Authors Cases Duration Histopathological 
diagnosis

Age
(yr.)

Male/
Female

Renal side; 
Right/Left

Main clinical  
presentation

Surgical 
procedure

ISUP 
grade of   
RCC

Przybycin, 
Christopher G. 
et al. [11]

76 2014
cRCC with 
rhabdoid 
differentiation

- - - flank pain, 
hematuria, wt loss Nephrectomy 3-4

Milena Potić 
Floranović, et 
al. [24]

2 2020

papillary RCC 
rhabdoid 
differentiation
and cRCC 

83  and 
63 male right

abdominal pain 
and microscopic 
haematuria

Radical 
nephrectomy 2 and 4

Xiaoqun Yang, 
et al. [25] 10 2015

cRCC  with 
rhabdoid 
differentiation

51-77 7 / 3 6/4 flank pain  Radical 
nephrectomy 3-4

Zhang BY, et al. 
[26] 111 2015

RCC with 
rhabdoid 
differentiation

- - -
flank pain, 
haematuria, 
abdominal pain

Radical 
nephrectomy 4

Carmen 
M. Perrino, 
et al. [27]

60
Jan1989 
to Aug 
2013 

RCC with 
rhabdoid 
differentiation

42 to 
73 30/30 - haematuria, 

abdominal pain Nephrectomy 3-4

Krishnamoorthy 
V, et al. [28] 1 2016

cRCC with 
rhabdoid 
differentiation

52 male left weight loss, 
hypertensive

Lower 
pole partial 
nephrectomy

4

Arash Samiei, 
et al. [29] 36/12 2008 to 

2016

RCC with 
rhabdoid and 
sarcomatoid 
differentiation

47-88 8/4 -
haematuria, 
abdominal pain, wt 
loss

Nephrectomy 
and ICI and 
TKI 4

Xavier Leroy, et 
al. [30] 14 1999 

-2005
adult RCC with 
rhabdoid features 32-77 6/8 8/6 flank discomfort, 

hematuria 
Radical 
nephrectomy 3/4

B. Shannon, et 
al. [31] 1 2003

chromophobe 
RCC with 
rhabdoid 
differentiation

76 male right right flank pain Radical 
nephrectomy 3

S Fukata, et al. 
[32] 1 2009

RCC with 
rhabdoid and 
sarcomatoid 
change

54 female left left flank pain and 
macrohematuria

Left radical 
nephrectomy 4

Divya A. et al. 
[33] 2 2016

cRCC with 
rhabdoid 
differentiation

59
and 65 male right

loss of appetite, 
pain abdomen, 
haematuria

Radical 
nephrectomy 3/4

Ryuji 
Matsumoto, et 
al. [34]

2 2015 cRCC with 
rhabdoid features

76
and 
76

male 
and
female

right hematuria Radical 
nephrectomy 4

Sunil V. Jagtap
(present case) 1 2024

cRCC with 
rhabdoid and 
sarcomatoid 
differentiation

78 male right hematuria, pain, and 
burring maturation

Radical 
nephrectomy 4

cRCC: clear cell Renal Cell Carcinoma, ISUP: International Society of Urological Pathology, ICI: Immune checkpoint inhibitors, 
TKI: Tyrosine kinase inhibitors.
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and noted rhabdoid differentiation is associated with aggressive 
behavior in renal cell carcinoma [11].
    Clear cell renal cell carcinoma with rhabdoid differentiation 
shows metastases in up to 70% of cases, and the cancer specific 
mortality rate is 40% to 50%.
    In our case cc RCC with both sarcomatoid and rhabdoid 
dedifferentiation was noted 32% and 25% respectively.
    Grade 4 is considered in any of the three following features: (a) 
presence of tumor giant cells and/or marked nuclear pleomorphism, 
(b) sarcomatoid carcinoma, or (c) carcinoma showing rhabdoid 
differentiation.
    The differential diagnoses for RCC with sarcomatoid 
differentiation are pleomorphic undifferentiated sarcoma, primary 
renal leiomyosarcoma, fibrosarcoma, and malignant peripheral 
nerve sheath tumor [12].    
    The immunohistochemistry markers associated with a renal 
origin of the tumor includes CD10, CAIX  and PAX8 are usually 
observed in sarcomatoid RCC. On immunohistochemistry 
epithelial markers in tumor cells are positive for cytokeratin AE1, 
AE3, and Vimentin strongly and diffusely positive in clear cell 
carcinoma as well as in spindle cell and rhabdoid components. It 
is important to note that sarcomatoid transformation can lead to 
loss of renal cell carcinoma markers, particularly CAIX, CD10 and 
PAX8. 
    Patients with renal cell carcinoma with sarcomatoid 
dedifferentiation shows genomic characterization of alterations 
in TP53 (42.3%), CDKN2A (26.9%), and NF2 (19.2%)  
more common than in ccRCC without dedifferentiation, 
and TP53 and NF2 alterations were mutually exclusive [13].  

Treatment update and prognosis

The t reatment approach to sarcomatoid and rhabdoid 
differentiation RCC has changed dramatically over the last 
decades. As sarcomatoid and rhabdoid differentiation both have 
a poor prognosis and are considered World Health Organization 
(WHO)/International Society of Urological Pathology (ISUP) 
as  grade 4 neoplasm [14]. In patients diagnosed at an early 
stage, surgical intervention remains the treatment of choice. The  
sarcomatoid differentiation has specific therapeutic options like  
cytotoxic chemotherapy, targeted therapy, or immune checkpoint 
therapy.
    M. Alevizakos' study showed that the  patients with sarcomatoid 
dedifferentiation, the 5-year disease-specific survival  was 77.7%, 
67.8%, 35.4%, and 3.5% for stage I, II, III, and IV disease  at 
diagnosis [15].  
    The presence of even a small component of sarcomatoid 
differentiation was shown to independently predict poor survival. 
Sarcomatoid dedifferentiation treated with surgical procedure of 
nephrectomy. The recurrence rates are high even with optimal 
surgical management in patients with localized disease. Toni 
K. Choueiri et al. noted that the pembrolizumab treatment led 
to a significant improvement in disease-free survival who were 
at high risk for recurrence in RCCs [16, 17]. Recent data suggest 
sarcomatoid or rhabdoid differentiation RCC is especially 
responsive to immune checkpoint inhibitor based therapies.
    A study by Motzer RJ, et al. showed that immune checkpoint 
therapy has drastically changed the treatment landscape for 
metastatic RCCs. It consists of immune checkpoint therapy 
combinations, particularly nivolumab plus ipilimumab which has 
shown remarkable responses [18]. 
    Pichler R, et al. suggested new therapeutic hope strategies 
include vascular endothelial growth factor (VEGF)-targeted 
monotherapy and combined strategies with sunitinib plus 
gemcitabine or gemcitabine plus doxorubicin [19]. The 
immunohistochemist ry for BAP1 serves as an adverse 

clinicopathological features [20]. BAP1 loss was associated with 
high tumor necrosis, high Fuhrman grade of tumor, advanced pT 
stage, sarcomatoid dedifferentiation. In our case showed all these 
features. 
    Genomic analyses: Loss of 11p was specific for rhabdoid 
differentiation, with loss found in 29.4% of rhabdoid components 
compared with 0% of clear cell areas [21]. Molecular study 
shows inactivation /mutations located on chromosome 3p, tumor 
suppressor genes BAP1 or PBRM1 has been reported in a few 
cases of RCCs with rhabdoid features [22]. 
    Sarcomatoid RCCs shown to have higher PD1 and PDL1 
expression than other subtypes of RCCs. The key genomic 
aberrations e.g., TP53, CDKN2A, copy number changes present 
in sRCC which explain its aggressive clinical course and may 
become potential targets for therapy [23]. The nephrectomy 
(Table 1) and newer combinations of immune checkpoint inhibitor 
immunotherapies particularly nivolumab plus ipilimumab, are 
suggested to improved treatment  responses and  overall outcomes 
[24-34].

Conclusion

Herewith present an rare case of highly aggressive tumor clear 
cell RCC sarcomatoid and rhabdoid differentiation for its clinical, 
radioimaging, histopathological and immunohistochemitry 
significance with literature review. Sarcomatoid and rhabdoid are 
the most common forms of differentiation in RCC. The presence 
of a sarcomatoid or rhabdoid differentiation is closely associated 
with patient management and outcome. Therefore, thorough gross 
and histological examination is critical for observing the  presence 
and quantity of sarcomatoid component. It can occur in clear cell 
or non–clear cell RCC. These are associated with an aggressive 
clinical course and shows a poor prognosis. The tumor necrosis, 
higher stage, high fuhrman grade, sarcomatoid differentiation was 
associated with increased risk of progression, poor prognosis and 
decreased overall survival.
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