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Abstract 

The simultaneous occurrence of different histological types of adja-
cent neoplasms in the same organ is called a collision tumour, and 
rarely occurs in the kidney. A 63-year-old female presented to the 
urology department with a 1-month history of a painless hematu-
ria. The computed tomography scans of the abdomen revealed 2 
heterogeneous incidental right renal masses. The patient under-
went radical nephrectomy including lymphadenectomy without 
adjuvant therapy. Histopathological examination showed a type 
2 renal collision tumour of the papillary renal cell carcinoma with 
eosinophilic cytoplasm and pseudostratified nuclei on papillary 
cores, and chromophobe renal cell carcinoma characterized by 
large polygonal cells with transparent reticulated cytoplasm and 
prominent cell membranes, which exhibited sarcomatoid transfor-
mation in the local area. Routine follow-up demonstrated no local 
or distant metastasis signs of recurrence at 20 months. 

Introduction

A collision tumour is characterized by the coexistence of two 
adjacent but histologically distinct malignant tumours in the 
same organ with no histological admixture.1.2 These kinds 
of tumours are rare. We present an extremely rare case of a 
renal collision tumour of the papillary cell carcinoma and 
chromophobe cell carcinoma, and with sarcomatoid trans-
formation; to our knowledge, this is the first reported case.2-4

Case report 

A 63-year-old female presented to the urology department 
with a 1-month history of a painless hematuria without 
history of fever, weight loss, fatigue or urinary symptoms. 
Physical examination showed that her vital signs were stable 
and no superficial lymph nodes were found. Results from an 

electrocardiogram, pulmonary function test, stool analysis 
and other routine laboratory tests were all within normal 
limits. A voided urine cytology, however, revealed non-
malignant cells. Vomputed tomography (CT) scans of the 
abdomen also revealed two heterogeneous incidental right 
renal masses (Fig. 1, part A): a 4.5-cm solid, enhancing 
mass located in the anterior aspect of the upper pole and 
a 2.5-cm mass located along the mid lateral aspect of the 
kidney (Fig. 1, part B). 

The patient underwent radical nephrectomy including 
lymphadenectomy without adjuvant therapy. The cut surface 
of the resected specimen showed two distinct tumours. The 
larger, light-brown and yellowish solid tumour, centred in 
the upper pole of kidney measured 5.0 × 3.5 × 3.0 cm, while 
the second yellowish tumour, located in the middle portion 
that originated from the medulla but mostly extended to the 
renal pelvis, measured 3.0 × 2.5 × 2.5 cm. Histologically, 
the larger tumour exhibited the features of papillary cell 
carcinoma, comprising papillary and tubulopapillary struc-
tures covered by higher nuclear grade with eosinophilic 
cytoplasm and pseudostratified nuclei on papillary cores 
(Fig. 2, part A). The second tumour exhibited the features 
of chromophobe cell carcinoma, characterized by large 
polygonal cells with transparent slightly reticulated cyto-
plasm and prominent cell membranes, and with sarcomatoid 
transformation in some areas  (Fig. 2, part B).

Routine follow-up demonstrated no local or distant 
metastasis signs of recurrence at 20 months.

Discussion

A collision tumour is characterized by the coexistence of 
two adjacent but histologically distinct malignant tumours 
in the same organ with no histological admixture;1,2 if there 
is histological admixture of both tumours in the same organ, 
it is called a mixed tumour. Although collision tumours may 
appear in various organs, included the ovaries, colon, lung, 
stomach and skin, renal collision tumours are extremely rare. 

Renal collision tumour of papillary cell carcinoma and chromophobe 
cell carcinoma with sarcomatoid transformation: A case report and 
review of the literature
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Valderrama and colleagues5 report a renal collision tumour 
comprising renal cell carcinoma (RCC) and squamous cell 
carcinoma (SCC), and a collision tumour consisting of chro-
mophobe renal cell carcinoma (ChRCC) and collecting duct 
carcinomatous in a 64 year-old woman.6 In addition, PRCC 
and medullary carcinoma occurred in this tumour.7 On the 
basis of the pathological findings, the renal neoplasms was 
diagnosed as a collision tumour comprising papillary renal 
cell carcinoma (PRCC) and ChRCC with sarcomatoid trans-
formation in the kidney; to our knowledge this is the first 
reported case.2-4

RCC is a heterogeneous tumour that comprises differ-
ent histological subtypes (based on morphology), including 
clear cell renal carcinoma, PRCC, ChRCC and collecting 
duct carcinomas. PRCC is the second-most common his-
tological subtype, accounting for about 10% to 15% of 
all RCC.5,6 PRCC is characterized by malignant epithelial 
cells forming varying proportions of papillae and tubules 
and is subdivided into two morphologic groups, type 1 and 
type 2, based on cytologic and histologic features. Type 2 
PRCC usually shows a higher stage and nuclear grade than 
type1 tumours8-10 and is associated with poorer survival rates. 
Immunohistochemistry can be helpful to confirm the diag-
nosis of PRCC, and show positivity in Cytokeratin7, CD10, 
AMACR and negativity for E-cadherin and CD117.8-11 In 
rare instances, PRCC has been reported in renal collision 
tumours, but a collision tumour comprising PRCC and 

ChRCC with sarcomatoid transformation has not been 
reported in the English literature to date. 

ChRCC is a rare subtype of RCC first described by 
Thoenes et al. in 198.12 It represents only 5% to 10% of the 
total cases of RCC13 ChRCC is a well-circumscribed solid 
mass with broad fibrotic septa. The surface of the mass is 
usually homogeneously beige, light tan, brown or yellow. 
ChRCC comprises large, polygonal pale cells with abundant 
transparent cytoplasm and prominent cell membranes, and 
small cells with granular and eosinophilic cytoplasm.8,14 It 
is divided into different subtypes, including classic, eosino-
philic and mixed, based on the proportion of cells. 

Immunohistochemistry shows positivity in cytokeratin 7, 
CD82, Parvalbumin and ksp-cadherin, and negativity for 
CD10 and CA9.14,15 Sarcomatoid dedifferentiation rarely 
occurs with any type of RCC, although it does commonly 
present in ChRCC. Sarcomatoid dedifferentiation is char-
acterized by spindle-like cells, high cellularity and cellular 
atypia, commonly associated with necrosis and microvascu-
lar invasion.15,16 ChRCC has a better prognosis and a lower 
tendency to progress and metastasize than do other subtypes 
of RCC, but ChRCC with sarcomatoid change is character-
ized by its highly malignant biological behaviour, repre-
sented as an independent prognostic factor in ChRCC.15-18

There are differing hypotheses on the histogenesis of renal 
collision tumours.1 It is clearly an incidental phenomenon 
when more than two unrelated tumours occur in the same 

Fig. 1. The tumour is localized in the upper pole of right kidney and is heterogeneous with central lower density (A) and attenuation with peripheral enhancement 
and central irregular enhancement (B). (The wide arrowhead points to ChRCC; the narrow arrow head points to PRCC.)
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organ at the same time.2 One hypothesis centres around the 
cell proliferation theory: although PRCC and ChRCC origi-
nate from renal parenchymal, they arise from different cells, 
and a collision tumour occurs because of the simultaneous 
occurrence of both different kinds of cell proliferation and/
or differentiation.3 Another hypothesis centres around the 
cancer stem cell theory, in which the occurrence of collision 
tumours may be related to the ability of cancer stem cells to 
differentiate into different tumour cell lines in the same organ 
or anatomic site.19 Of course, both of these theories may be 
rational interpretations of the collision tumour phenomenon. 

In this case, the diagnosis of renal collision tumour of 
PRCC and ChRCC with sarcomatoid transformation was con-
firmed on microscopic morphological features and immuno-
histochemistry, and the differential diagnosis included clear 
cell RCC and renal pelvic cancer. In addition, a collision 
tumour of the kidney should be distinguished from a com-
posite tumour，within which different tumour histologic com-
ponents coexist. In this case, histopathological examination 
showed a type 2 PRCC renal collision tumour with eosino-
philic cytoplasm and pseudostratified nuclei on papillary 
cores, and ChRCC characterized by large polygonal cells 
with transparent reticulated cytoplasm and prominent cells 
that exhibited sarcomatoid transformation in the local area. 
Renal collision comprises distinct benign and/or malignant 
areas that sometimes may not appear on a biopsy because 
the text may not sufficiently evaluate the tumour’s compo-
nents.2 Pathologists must therefore pay rigorous attention 
to the gross examination to find the malignant areas which 
offer evidence for therapy and prognosis. 

Although there is no standard treatment for renal collision 
tumour at present, complete surgical excision of the lesion 

may be the only potentially curative treatment. There is little 
available information on a large series with long-term fol-
low-up; as well, the therapy and prognosis of renal collision 
tumours have not been properly clarified. To our knowledge, 
the different subtypes of renal tumours have varying disease-
free survival rates after treatment; in particular, ChRCC has 
a better outcome.18,20 For this reason, histological subtypes 
represent an independent prognostic factor of renal collision 
tumours, so the timing and frequency of follow-up should be 
based on the different subtypes. Current studies confirm that 
patients with ChRCC who are treated with targeted agents 
(sorafenib and sunitinib) achieve partial response,21,22 but a 
few reports on RCC show sarcomatoid change using target-
ed therapies. In addition, ChRCC with sarcomatoid change 
tend to respond to chemotherapy, including gemcitabine 
and doxorubicin. 

This patient underwent right nephrectomy with sorafenib. 
Routine follow-up demonstrated no local or distant metasta-
sis signs of reccurrence at 20 months. Until additional data 
are available, clinicians should consider treating ChRCC 
with sarcomatoid dedifferentiation with sorafenib.

Conclusion

We have described two adjacent but histologically distinct 
malignant tumours occurring in the kidney without histo-
logical admixture. These renal collision tumours comprised 
papillary cell carcinoma and chromophobe cell carcinoma 
and showed sarcomatoid transformation, which is exceed-
ingly rare.

Complete surgical excision may be the only potential-
ly curative treatment, and sorafenib is a better choice of 

Fig. 2. Histopathological examination of the renal collision tumour (HE, original magnification ×100). Type 2 PRCC tumour cells are of higher nuclear grade with 
eosinophilic cytoplasm and pseudostratified nuclei on papillary cores (A). ChRCC is               characterized by large polygonal cells with transparent reticulated 
cytoplasm and prominent cell membranes, and shows sarcomatoid transformation in the local area (B).
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adjunctive therapy. The few existing published case reports 
may not be sufficient to allow the clinical outcome to be 
fully evaluated, however, so a longer follow-up period may 
be necessary to definitively evaluate the clinical outcome 
of renal collision. 
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