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INTRODUCTION

Renal cell carcinoma includes heterogeneous neoplasms de-
rived from renal epithelium and include diverse histologi-
cal and molecular subtypes. Overall accounts for about 2 % 
cancer related mortality with highest incidence rates in de-
veloped country.1 Clear cell RCC frequently associated with 
VHL mutation forms the most common subtype. This is fol-
lowed by papillary2 and chromophobic subtypes.3 However 
a group of cases not fulfilling the criteria for any subtype are 
clustered under the common umbrella of unclassified RCC.4 

Localized RCC can be managed with nephrectomy while 
the metastatic ones often show resistance to conventional 
chemotherapy implicating the necessity to decipher the in-
tratumoral heterogeneity which could be potentially targeted 

to significantly alter the outcome. 

Nephroblastoma or wilms tumour (WT), the most com-
mon genito-urinary malignancy in children with a peak in-
cidence between 2-3 years of age is known to be derived 
from nephrogenic blastemal cells.5 This tumor shows diver-
gent patterns of differentiation ranging from undifferenti-
ated blastemal cells to differentiating epithelial (tubules) 
and stromal elements (skeletal muscle).  Bilateral WT has 
syndromic association (WAGR, Denys-Drash and Beckwith-
Wiedemann) and often shows multifocality and recurrence.6 

The International Society of Paediatric Oncology (SIOP) ad-
vocates preoperative therapy followed by surgical removal 
allowing for reduction in tumour burden and hence minimis-
ing the risk of intraoperative ruptures and more favourable 
stage distribution. Another widely used protocol, Children’s 
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ABSTRACT
Introduction: Renal cell tumours are common neoplasms with varying incidence and mortality rates across the globe. There 
are many histological types forming not merely the basis of classification but being associated with unique immunological and 
molecular profiles governing the biological behaviour. Apart from these, there are separate spectrum of neoplasms restricted 
particularly to paediatric age group. The overall prognosis is conferred by an array of factors including the histological grade, 
stage, necrosis and lympho-vascular invasion. 
Case Reports: This discussion aims to outline the renal mass encountered in our setting with special reference to age group 
and the light microscopic picture. However, we encountered diagnostic dilemmas while dealing with the cases and these were 
further resolved employing relevant immunohistochemical markers. A particular mention of protocols for staging, grading and 
relevance of special stains has also been outlined.
Conclusion: To conclude, 1 case each of chromophobic renal cell carcinoma and infiltrating urothelial carcinoma of pelvis in 
middle aged adults have been discussed. 2 cases in paediatric age group have been highlighted namely triphasic nephroblas-
toma and multicystic dysplastic kidney (MCDK).
Key Words: Chromophobic, MCDK, Nephroblastoma, Renal cell carcinoma (RCC), Urothelial carcinoma, Wilms tumour

Case Report
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Oncology Group (COG) however recommends the primary 
resection to be followed by therapy on the basis of primary 
biological parameters.

Multicystic dysplastic kidney, a congenital anomaly of uri-
nary tract having multiple non-communicating cysts of vary-
ing sizes separated by primitive ducts, dysplastic renal pa-
renchyma, lobar disorganization and metaplastic kidney.7,8  

The tubules lined by undifferentiated cells often mimic the 
blastemal rosettes of WT. The vesico-ureteric reflux and 
ureteropelvic junction obstruction leads to chronic pyelo-
nephritis like picture morphologically rendering diagnostic 
difficulty.  

This discussion deals with a set of 4 cases presenting as an 
abdominal mass, subjected to nephrectomy and histopatho-
logical examination. The salient pointers for diagnosis and 
excluding the mimickers has been put forward. 

CASE SERIES

(1)	 35-years-old female, presented with an abdominal 
mass. On imaging, a lobulated heterogeneously en-
hancing 10x8 cm mass situated in the left kidney with 
no extension into surrounding tissues or thrombus in 
renal vein or IVC.Grossly a well circumscribed tu-
mour arising from lower pole of kidney, tan on cut 
section. M/E revealed dyscohesive cells arranged in 
sheets incompletely divided by vascular septa. The 
smaller cells with binucleation, wrinkled nuclei, peri-
nuclear haloes with granular eosinophilic cytoplasm 
in the centre palisaded by larger cells with distinct cell 
membranes and pale reticular cytoplasm at periphery. 
It was reported as stage II chromophobic RCC.

(2)	 60-years-old female with intermittent hematuria and 
flank pain underwent imaging showing a mass within 
the renal pelvis along with hydronephrosis in the re-
nal parenchyma proximal to the lesion. On gross ex-
amination following nephroureterectomy, solid whit-
ish mass measuring 4.2x3 cm was noted in the renal 
pelvis along with dilated pelvicalyceal system. Mi-
croscopically tumour cells were arranged in irregular 
nests with nucleomegaly, high grade nuclear pleomor-
phism, prominent nucleoli and frequent mitotic fig-
ures infiltrating the peri-pelvic fat. A final diagnosis of 
high grade, stage III invasive urothelial carcinoma was 
given.

(3)	  3-years-old male boy with abdominal mass was oper-
ated in pediatric urosurgery. On cut section of right 
kidney, a well circumscribed nodular tumour measur-
ing 7x5x2 cm with pale grey appearance occupying al-
most the entire kidney was found. H & E examination 
revealed triphasic growth pattern comprising serpigi-
nous cords of monomorphic blastemal cells, tubular 
rosettes along with smooth muscles bundles and fibro-
blasts, rendering a diagnosis of triphasic nephroblas-

toma, local stage II as per COG. No foci of anaplasia 
or nephrogenic rests were noted.(Fig 5 and 6)

4)	 3-months-old male baby with hydronephrotic changes 
in left kidney was excised. Grossly multiple cysts of 
varying size compressing the normal parenchyma, 
along with dilated pelvicalyceal system and poor 
cortico-medullary differentiation was seen. Micro-
scopically cysts lined by primitive epithelium with a 
fibromuscular collar, lobar disarray and foci of mature 
cartilage were seen, along with thyroidization of tu-
bules and mononuclear cell infiltration in the inter-
stitium. A final diagnosis of MCDK was made. (Fig 7)

DISCUSSION

Renal tumours, although sharing a common origin from 
renal cells represent distinct clinico-pathological entities. 

9,10 The histomorphological picture characteristic in certain 
cases should not however be used as sole criteria for cat-
egorising into subtypes, as many cases with clear cell and 
papillary pattern may belong to other classes on extensive 
study applying molecular markers significantly altering the 
prognosis and hence taking this route stands clinically sig-
nificant. We have presented 4 cases with distinct morphol-
ogy in this context.

(1)	 The first case of this study includes a stage II chromo-
phobic RCC in a 35 years old female. The character-
istic finding in the case was peculiar morphology in 
the form of dual population of clear pale cells with 
plant cell like membranes and eosinophilic cells hav-
ing raisinoid nuclei and koilocytic atypia. (Fig 1) On 
IHC CK7(membranous) and CD 117 (membranous) 
positivity were demonstrated. (Fig 2)  Also, hale col-
loidal iron was diffusely cytoplasmic positive. How-
ever, the predominance of eosinophilic cells and well 
localisation of the tumour warranted the need to rule 
out hybrid oncocytic/chromophobic tumour which 
was proven by S100A negativity. The cytoplasmic eo-
sinophilia made us look for Succinate dehydrogenase 
(SDHB) expression to avoid missing SDH deficient 
RCC which behave aggressively. Also, one needs to 
be cautious to look for minute areas of necrosis and 
sarcomatoid changes by extensive sampling which are 
independent prognostic factors in this neoplasm with 
an inherently low indolent behaviour. Also refraining 
from grading these by WHO/ ISUP grading system 
conventionally used for clear cell and papillary RCC is 
crucial as the nuclear characteristics inherently place 
them in higher grade category despite the good prog-
nosis. 

(2)	 The next case was stage III invasive urothelial carcinoma 
in a 60 years old female. In our case, the tumour was dif-
fusely infiltrating the pelvic-calyceal system and the sur-
rounding medullary renal parenchyma was free of tumor 
process. However, the high-grade nuclear morphology 
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made us skeptical to rule out other possibilities. A panel 
of IHC showed that the tumour was PAX 8, OCT 4 and 
INI negative eliminating collecting duct carcinoma, renal 
medullary carcinoma and type 2 papillary RCC. CK 7 
positivity and nuclear expression of p63 strongly sup-
ported our diagnosis. (Fig 3) Hereditary leiomyomatosis 
associated RCC located to medulla with bizarre cells 
having prominent inclusion like eosinophilic nucleoli 
showing absence of fumarate hydratase (FH) staining 
and association with cutaneous and uterine leiomyomas 
is a rare possibility to be considered after ruling out oth-
ers. 

(3)	 A case of triphasic neuroblastoma in a 3 years old male 
child has been reported, which although is the most 
common pediatric neoplasm but often ruling out the 
other differentials of similar morphology especially in 
scenarios where one is dealing with biopsy from meta-
static sites say retroperitoneal or abdominal tumours 
is essential. The blastemal component in association 
with tubular rosettes and stromal component further 
supplemented with nuclear WT immunoreactivity ren-
dered the diagnosis straightforward. However, in case 
of blastemal predominant Wilms tumour (WT), pe-
ripheral neuroectodermal tumour(PNET) and Ewing 
sarcoma (ES), has to be ruled out by CD 99 staining. 
Also, teratoid WT with extensive heterologous differ-
entiation has to be differentiated from immature tera-
toma with former showing histioid over the organoid 
pattern in the later. In cases having extensive epithelial 
differentiation, epithelial predominant nephrogenic 
rests and papillary RCC needs to be excluded. The 
stromal predominant morphology has to be distin-
guished from congenital mesoblastic nephroma which 
is most common in the first 3 months of life and has an 
indolent behaviour while WT demands chemotherapy. 
Also, clear cell sarcoma with pseudo-acinar patterns is 
a potential morphological mimicker in this age group 
but is medullary centred, has fine chromatin and hya-
linised stroma and the final diagnosis needs demon-
stration of YWHAE-FAM22 gene fusion. Also, the 
coexistence of RCC although rare needs to be looked 
upon as in these cases both the entities need separate 
staging and the poorer stage decides the prognosis.

	 The significance of staging of WT has been mentioned 
already. The presence of focal or diffuse anaplasia and 
the presence of coexistent nephrogenic rests which 
increase the risk of contralateral nephroblastoma and 
needs chemotherapy to reduce the burden of nephro-
blastic tissue and restore the function of normal kid-
ney parenchyma and salvage the tissue which would 
otherwise need surgical excision if transformed. Also, 
anaplastic tissue show resistance to adjuvant chemo-
therapy and they stand on post-chemotherapy and 
hence it is considered that the prognosis in these cases 
is decided by the completeness of surgical removal 
of such tissues. This however carries more relevance 

when considered along with pathological staging of 
the tumour. Also post therapy many of the elements 
show maturation particularly the striated muscle and 
the presence of these doesnot imply treatment failure 
however, response to therapy is assessed by necrosis 
which needs minimal treatment after surgery. 

(4)	 A case of MCDK was reported in a 3 months old fe-
male. Grossly, presence of distorted pelvicalyceal sys-
tem made us initially think along the lines of congeni-
tal hydronephrosis seen in association with urethral 
obstruction, fetal uropathy and vesico-ureteric reflux. 
11 However, multiple cysts could not be still explained. 
The giant hydronephrosis may be associated with dys-
plasia, wherein dysplastic changes are seen in cortex 
and hydronephrotic features in medulla. In our case, 
the presence of an island of metaplastic mature car-
tilage representing the metanephric element in asso-
ciation with primitive ducts lined by undifferentiated 
epithelium and lobar disarray were very helpful clue 
for diagnosis of MCKD. However, the presence of 
mononuclear inflammatory cell, atrophic tubules with 
thyroidisation at places were a pointer for reflux. This 
was a very notable finding in our case as most of the 
cystic dysplastic kidneys are associated with pyelo-
calyceal occlusion, ureteral atresia and are not sub-
jected to reflux. 12,13 This probably represent MCKD 
and congenital hydronephrosis to be a spectrum with 
few cases showing intermediate features as variants of 
obstructive dysplasia and congenital hydronephrosis. 
Autosomal recessive polycystic kidney disease (AR-
PKD) was ruled out in our case as it is associated with 
enlarged kidney, cortical edema, dilated sac like cysts 
arising from collecting ducts and tubules with normal 
lobar structure on histology. They are associated with 
congenital hepatic fibrosis leading to portal hyperten-
sion. On biopsy, enlarged portal areas with proliferat-
ing bile ducts forming anastomosing channels is seen. 
Also, MCKD may be associated with nodular blas-
tema which can lead to WT and RCC. 14,15 However, 
no such foci were noted in this case. In the setting of 
well encapsulated cysts with clear demarcation from 
surrounding parenchyma and the cysts being separated 
by septa containing primitive blastemal elements the 
diagnosis of cystic partially differentiated nephro-
blastoma over cystic nephroma to be made where the 
primitive elements are lacking. Fig 4) Multilocular 
cystic RCC, rare event seen in the context of von Hip-
pel-Lindau syndrome and cystic WT with presence of 
solid, expansile regions distorting the cyst spaces is 
another possibility.

CONCLUSION 

RCC are diverse entities with varying morphology often 
diagnostic,limiting the use of IHC only in metastatic cases 
and in subclassification. However not all clear cell and pap-
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illary morphology are proven to be clear cell and papillary 
RCC respectively. Here in comes the utility of molecular 
markers to rule out translocation and hereditary leiomyoma-
tosis associated RCC. Birt-Hogg-Dube syndrome and SDHB 
associated RCC are other separate entities. In line with pae-
diatric tumors elsewhere, these need special mention with 
respect to morphology and biology. Strikingly the develop-
mental disorder particularly the cystic disorders often pose a 
diagnostic difficulty and apart from being risk factor could 
be coexistent with cystic RCC and WT, hence warranting 
the surgical excision and extensive examination. They also 
have syndromic association implicating multidisciplinary 
approach for management.

Figure 1: Chromophobic RCC, clear cells with koilocytic atyp-
ia.

Figure 2: CK 7 immunostain, CD 117 in inset.

Figure 3: Invasive urothelial carcinoma, p63 immunostain in 
inset.

Figure 4: Blastemal elements.

Figure 5: Tubular rosettes.
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Figure 6: Heterologous glandular differentiation, smooth mus-
cles in inset.

Figure 7: Cartilaginous foci, thyroidisation of tubules and mon-
onuclear cells in inset.
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