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INTRODUCTION

The kidneys are paired, bean-shaped organs located on 
either side of the vertebral column in the retroperitoneal 
space. They are dynamic organs serving as the main os-
moregulatory system (fluid –electrolyte balance) in humans. 
In addition to maintaining fluid homeostasis, they also act 
as an endocrine organ (secrete hormones - prostaglandins, 
and regulating vitamin D metabolism) control Red blood 
cell production by secreting hormone erythropoietin and 
regulate blood pressure through enzyme renin.1 The renal 
parenchyma though subjected to repeated trauma/insults 
of the noxious environment are the last to respond. They 
can be involved in various pathological processes, which 
can be diagnosed on biopsies and nephrectomy specimens. 
Various disease processes affect the kidneys, some result-

ing in permanent damage leading to surgical removal of 
the organ.

Nephrectomy is a common procedure in surgical practice 
and is of many types; partial, total and radical nephrec-
tomy. A standard radical nephrectomy specimen consists 
of the entire kidney including the calyces, pelvis, variable 
length of the ureter, entire perirenal fatty tissue to the level 
of Gerota’s fascia and variable lengths of the major renal 
vessels at the hilus. The adrenal gland is usually removed 
en bloc with the kidney. Regional lymphadenectomy is not 
generally performed even with a radical nephrectomy.2 A 
partial nephrectomy specimen may vary from a simple enu-
cleation of the tumour to part of a kidney containing vari-
able portions of the calyceal or renal pelvic collecting sys-
tem. The perirenal fat immediately overlying the resected 
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ABSTRACT
Introduction: Renal tumours are an important cause of morbidity worldwide. They include a diverse spectrum and the recent 
advances in the field of renal neoplasia has given a better understanding of the morphological and molecular characteristics 
leading to the new Vancouver classification and the new WHO classification of Renal tumours. 
Objective: To study the histomorphological features of various renal tumours. To classify them as per the new WHO classifica-
tion of renal Tumors and its correlation with the clinical findings. 
Methods: A cross-sectional study of renal tumours diagnosed on the nephrectomy specimens received between January 2017 
to December 2019 was carried out to study the various morphological types. 
Results: Of the 39 nephrectomy specimens received during the study period, 15 were neoplastic and 24cases were non-neo-
plastic. Among neoplastic, 4 (26.6%) cases were benign and 11cases(73.3%) were malignant tumours, of which clear cell Renal 
Cell Carcinoma was the most common. Furhmann nuclear grade II was more frequently encountered in our study. The most 
common site was the upper pole of the kidney. The most common age of presentation was in the 7th decade. 
Conclusion: Reclassification of renal tumours based on their molecular, clinical and pathological features and the emergence 
of new entities has lead to a better understanding of renal neoplasms and also aids accurate diagnosis of these tumours leading 
to better management strategies.
Key Words: Kidney, Neoplasms, Morphology, Benign, Malignant 
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portion of the kidney but not to a level of Gerota’s fascia is 
usually included.2

Radical nephrectomy indicated in end-stage renal disease, 
treatment of renovascular hypertension from non-correcta-
ble renal artery disease, or in severe unilateral parenchymal 
damage resulting from nephrosclerosis, pyelonephritis, Xan-
thogranulomatous pyelonephritis, vesicoureteric reflux, and 
congenital dysplasia. It is the treatment of choice in renal cell 
carcinomas.3 Percutaneous image-guided  biopsy of renal 
masses is a safe and accurate procedure,  being increasingly 
used to differentiate between benign and malignant entities 
to avoid unnecessary surgery.4 In the last few years, there has 
been a growing interest in nephron-sparing surgery or partial 
nephrectomy to treat the selected cases of localized renal cell 
carcinoma (RCC) by open or laparoscopic approach. Renal 
cancer is the 9th most common cancer in men accounting for 
2.5% of total malignancies.WHO (2018).5

The histological classification of RCCs is extremely impor-
tant, considering the significant implications of  the subtypes 
in the prognosis and treatment of these tumours.6 In 2004 
World Health Organization (WHO) published a histological 
classification of renal tumours.7 In 2012, the International 
Society of Urological Pathology (ISUP) organized a confer-
ence in Vancouver, Canada which gave a new classification, 
referred to as “2012 ISUP Vancouver classification” (2012 
ISUP). On the foundation of 2012 ISUP classification, 2016 
World Health Organization (WHO) renal tumour classifica-
tion was published after considering new knowledge about 
pathology, epidemiology, and genetics.3 Molecular and 
morphologic interrogation has driven a much-needed reex-
amination of renal cell carcinoma (RCC). The latest 2016 
World Health Organization classification now recognizes 12 
distinct RCC subtypes, as well as several another emerging/
provisional RCC entities. (expanded from 4 subtypes in the 
1997 Heidelberg classification to 12 recognized subtypes in 
2016) 8

Important changes from previously classified renal tumour 
types, to the new 2016 WHO classification refers to subtypes 
that have been named based on predominant cytoplasmic 
features (eg, clear cell and chromophobe renal cell carci-
nomas [RCCs]), architectural features (eg, papillary RCC), 
anatomic location of tumours (eg, collecting duct and renal 
medullary carcinomas), and correlation with a specific renal 
disease background (eg, acquired cystic disease-associated 
RCCs) as well as molecular alterations pathognomonic for 
RCC subtypes (eg, MiT family translocation carcinomas and 
succinate dehydrogenase [SDH]–deficient renal carcinomas) 
or familial predisposition syndromes (eg, hereditary leiomy-
omatosis and RCC [HLRCC] syndrome– associated RCC).9

Emerging/provisional entities are TCEB1-mutated RCC/
RCC with angioleiomyoma-like stroma/RCC with leiomy-
omatosis stroma, RCC associated with ALK gene rearrange-

ment, Thyroidlike follicular RCC and RCC in survivors of 
NB.8 The Fuhrman system is the most frequently used grad-
ing system but has its limitations. The four-tiered WHO/
ISUP grading system is recommended by the WHO . 9 How-
ever, this too has been validated as a prognostic indicator 
only for clear cell and papillary RCC and not for other mor-
photypes of renal cell neoplasms.  

2016 WHO classification describes several new and emerg-
ing entities along with the previously recognized and also the 
provisional RCC types. This mandates the surgical patholo-
gists to integrate clinical, radiologic, gross, and microscopic 
findings to successfully navigate challenging differential 
diagnoses in RCC classification. Unusual morphologic fea-
tures ( clear cytoplasm, papillary architecture, and eosino-
philic (oncocytic) cytoplasm) seen in various subtypes need 
to be kept in mind in our approach to various  RCC’s. Hence 
we intended to study the morphological subtypes of the renal 
tumour using the new WHO classification. 

MATERIALS AND METHODS 

We conducted a cross-sectional/observational study on all 
the nephrectomy specimens received in the Central labora-
tory, Department of Pathology (Histopathology division) Ra-
jarajeswari Medical College and Hospital, Bangalore, India 
from Jan 2017 to Dec 2019.  

Inclusion criteria: Nephrectomy Specimens received in a 
central lab, department of Pathology, Rajarajeswari Medical 
College and Hospital which on histopathological examina-
tion was diagnosed as Renal tumour listed under the WHO 
classification of tumours of kidney were included in this 
study.  

Exclusion criteria: The non-neoplastic lesions and meta-
static tumours of the kidney were excluded from the study. 

Study Design: Specimens were received in 10% formalin. 
Essential clinical details including patient’s identification, 
age, sex, clinical data, investigations such as CT scan, USG, 
other relevant investigations were noted from the test request 
form. After proper fixation,  weight and dimensions were re-
corded and the gross findings including examination of the 
capsule, external surface and features on the cut section were 
noted. Sections for histopathological examination from a 
lesion suspicious of tumour were taken from Tumor prop-
er (multiple bits),  Tumor with renal capsule,  Tumor with 
Gerota’s fascia, hilar structures, Renal sinus, Renal pelvis, 
vessels, ureter and surgical margins. Lymph nodes(if any) 
and sections from the adjacent kidney are taken to look for 
associated features in the adjacent renal parenchyma. Tissue 
was processed, embedded, sections were cut and stained by 
Haematoxylin and Eosin stain and submitted for histopatho-
logical examination.  Microscopic features were noted and 
final reports were signed out as per the CAP protocol.
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RESULTS

A total of 39 nephrectomy specimens were received dur-
ing the study period,  out of which 15 cases(38.4%) were 
neoplastic and 24cases (61.6%)were non-neoplastic. Among 
neoplastic, 4 (26.6%) cases were benign and 11cases(73.3%) 
were malignant tumours. Flank pain (12 cases) was the most 
common clinical presentation in Renal tumours followed 
by abdominal mass(11 cases). The highest percentage of 
patients belong to the 61-70years age group (46.6%) with 
female preponderance.  Tumours were more common on the 
left than the right side with a predilection to the upper pole 
(40%). Clear cell renal cell carcinoma was a more common 
malignant tumour and angiomyolipoma was the common 
one among the benign ones. Of the 10 Renal cell carcinomas, 
Fuhrman nuclear grading 2 was marginally more common(4 
cases).

DISCUSSION 

The kidney is by far a very resilient organ capable of with-
standing the repeated stimuli by various disease processes. 
Once permanent irreversible damage sets in, a nephrectomy 
is indicated. In our 2 year study, 15 primary renal neoplastic 
lesions were identified among the 39 nephrectomies received 
in that period. Malignant tumours accounted for 73.3% of 
cases which were concurrent with the previous studies.10-13 
The mean age in the present study is 42.7yrs with the ma-
jority of patients in the age group of 60- 70yrs, the young-
est being 1year old with Wilms tumour. These findings were 
consistent with a study conducted previously. 14

There was female preponderance in our study with a male: 
female ratio of 1:1.2. This finding was in correlation with 
studies3,15 but most of the other studies showed a male pre-
ponderance. The left kidney showed a higher incidence of 
neoplastic lesions in our study as was in the studies.16,17 Most 
of the patients presented with flank pain (12 cases) and ab-
dominal mass (11 cases), a finding similar to the study con-
ducted by Bharti et al.18 Grossly, most of the tumours were 
situated in the upper pole (40%) in our study compared to 
Popat et al.19

The most common malignant tumour was RCC (46.6%), 
among which clear cell RCC was the most common histo-
logic variant, consistent with the available literature. This 
was followed by chromophobe type RCC (2/11malignant tu-
mours) followed by one case each of  Papillary RCC, Clear 
cell papillary RCC (with low-grade clear cells in tubules and 
papillae), Multicystic RCC. Clear cell papillary renal cell 
carcinoma (CCP-RCC) is a recently proposed, distinctive, 
uncommon and indolent renal epithelial neoplasm, thought 
to arise in end-stage renal disease.20 They are often small, 
well-circumscribed, and encapsulated, accounting for 1-4% 

of all resected renal tumours. These tumours have immu-
nophenotype and molecular profiles distinct from those of 
clear cell and papillary RCCs.21

CCP-RCC is composed of bland clear epithelial cells ar-
ranged in tubules and papillae, with linear nuclear alignment 
away from the basement membrane and low Fuhrman nucle-
ar grade. Most tumours are WHO I International Society of 
Urological Pathology (ISUP) grade 1 or 2.21 Clear cell RCC 
rarely has papillary architecture while papillary RCC only 
rarely contains clear cells. Primary RCCs with both papillary 
architecture and cells with clear cytoplasm are diagnostically 
challenging for pathologists. Clues to the diagnosis of CCP-
RCC include unique subnuclear cytoplasmic clearing, low 
nuclear grade, prominent smooth muscle stroma, and in some 
cases an end-stage background kidney. The morphology and 
typical IHC pattern of positive CK7 and CAIX but negative 
CD10 and AMACR should lead to accurate classification. 
The absence of 3p loss or trisomy of chromosomes 7 and 17 
support the above diagnosis. Despite these tools, some RCCs 
with papillary architecture and clear cells do not fit into any 
of the described entities and currently remain unclassified.22

One case of Clear cell RCC showed sarcomatoid features 
with 50-60% of cells arranged in solid sheets of spindle cells 
with high pleomorphism and high nuclear grade (Fuhrman 
grade 4). Sarcomatoid RCC (sRCC) is no longer considered 
a separate tumour type as it can occur with all histologic 
subtypes.23 It is now recognized as a high-grade undiffer-
entiated/ dedifferentiated component of RCC, characterized 
by both epithelial and mesenchymal differentiation. These 
components share a common cell of origin as suggested by 
their genomic features. 24 The sarcomatoid pattern may re-
sult from the activation of a distinct sarcomatoid stem cell 
within the tumour. The average incidence is 8% among all 
RCCs.24 These tumours contain features similar to sarcomas, 
with spindle-like cells, high cellularity, and cellular atypia. 
These rare tumours show variable amounts of carcinoma ele-
ments and barely any classic RCC areas. Hence IHC using 
epithelial and mesenchymal is mandatory to distinguish sar-
comas from sRCC - sarcomatoid areas express cytokeratin 
AE1/AE3 and are negative for mesenchymal markers, such 
as desmin and actin.23

These tumours are aggressive, progress rapidly and carry a 
poor prognosis, irrespective of the underlying RCC subtype. 
These patients have a reported median survival time of 4-9 
months after diagnosis. Major prognostic factors include the 
proportion of sarcomatoid components, pathological stage, 
tumour necrosis, tumour size and genetic factors. Distant 
metastases are common in the lungs and bones.24 One case 
of Wilms tumour in a one-year-old was reported in the study.  
In the present study Furhman grade –II was seen  more com-
monly among the Renal cell carcinomas as seen earlier.3 

Among the 4  benign tumours encountered in our study, 3 
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were Angiomyolipomas  and one oncocytoma, these findings 
were similar to the results reported.3,13 Nine cases showed as-
sociated findings in the adjacent renal parenchyma which 
included cortical cysts, chronic glomerulonephritis and 
chronic pyelonephritis predominantly indicating an ongoing 
chronic process.

CONCLUSION  

Histological classification of renal neoplasia has undergone 
significant changes with various new entities with distinct 
clinical, pathological and molecular characteristics.  Histo-
logic subtype of RCC strongly correlates with prognosis, 
clinical implications and therapeutic strategies, underscoring 
the importance of accurate diagnosis. Attention to morphol-
ogy and targeted immunohistochemical panel allow accurate 
classification of most RCCs. In others, cytogenetic and mo-
lecular findings, although expensive can establish the diag-
nosis. Our study provides an insight into various commonly 
encountered histomorphological patterns of kidney tumours 
and their associated features.
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Table 1 : Distribution of neoplastic and non-neoplas-
tic lesions.

Total no.of nephrectomies Received 39

Non neoplastic 24(61.5%)

Neoplastic Benign 4(10.2%)

Malignant 11 (28.2%)

Table 2 : Clinical presentation
Symptoms No. of Cases

Flank pain 12

Abdominal mass 11

Weight loss 05

Haematuria 05

Fever 02

Oliguria 02

Table 3: Distribution of neoplastic nephrectomy specimens according to age
Age Range No. of Cases

0-10 1(6.6)

11-20 0

21-30 0

31-40 3(20)

41-50 1(6.6)

51-60 3(20)

61-70 7(46.8)

Total 15

Table 4 : Distribution of neoplastic lesions  according to side
LATERALITY

RIGHT LEFT

BENIGN 2 2

MALIGNANT 5 6

(46.6%) (53.4%)
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Table 5 : Histopathological spectrum of neoplasms.
NO. OF CASES PERCENTAGE

MALIGNANT TUMORS 11 73.3

Clear cell Renal cell carcinoma 5 33.3

Chromophobe renal cell carcinoma 2 13.4

Papillary Renal cell carcinoma 1 6.6

Clear cell papillary Renal cell carcinoma 1 6.6

Multicystic Renal cell carcinoma 1 6.6

Wilms Tumor 1 6.6

BENIGN TUMORS 4 26.7

Oncocytoma 1 6.6

Angiomyolipoma 3 20.1

Table 6 : Furhman nuclear grading of Renal cell carcinoma
Nuclear grading No.of cases

I 2(20%)

II 4(40%)

III 3(30%)

IV 1(10%)

Table 7 : Distribution of tumors according to location
Location Number of cases

Entire kidney 2(13.3)

Upper pole 6(40)

Mid region 4(26.6)

Lower pole 3(20)

Table 8: Associated findings in neoplastic lesions
Associated findings In 9 cases

Cortical cyst 3(33.3%)

Chronic glomerulonephritis 2(22.3%)

Chronic-pyelonephritis 2(22.3%)

Glomerulo-sclerosis 1(11.1%)

Interstitial inflammation 1(11.1%)
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Figure 1: Renal Cell carcinoma. (a) Cut section shows a grey 
white mass in the midpole. (b) Renal Cell Carcinoma - clear 
cell type (with sarcomatoid features). Cut section shows var-
iegated appearance with grey white solid and necrotic areas. 
(c) Renal cell carcinoma, Clear cell type  Photomicrograph 
shows solid ,alveolar pattern of cells with clear eosinophillic 
cytoplasm with Fuhrman’s Nuclear grade 2, H&E (x20). (d) Re-
nal cell carcinoma clear cell type. H&E x40 magnification (e) 
Renal cell carcinoma, Papillary type. H&E x40 magnification. 
(f) Renal cell carcinoma,chromophobe type H&E x40 magnifi-
cation. (g) Multicystic RCC. Cut section: multiloculated cystic 
mass and thin septae in between the cysts. (h) Multicystic 
RCC Photomicrograph shows cysts of varying sizes separated 
by septae containing tumor cells, H&E(X10).

Figure 2: Wilm’s tumor. (a) External surface shows large kid-
ney with adherent capsule. Cut section: Large mass with solid 
greyish white areas and cystic areas. (b) Photomicrograph of 
Blastemal, stromal and epithelial component in Wilm’s tumor 
(H& E, x40).

Figure 3: Oncocytoma. (a) Microscopy shows nesting  and al-
veolar pattern of round to polygonal cells with abundant eosin-
ophillic granular cytoplasm and central nuclei.(H and E 40x). 
(b) Cut surface shows well circumscribed, solid ,homogenous, 
mahagony mass with central scar. 

Figure 4: Angiomyolipoma. Cut surface shows haemorrhagic, 
gray white and gray yellow areas. (b and c) Microscopy shows 
mature adipocytes, blood vesssels and smooth muscle com-
ponents. (H and E 10X (c) H&E 40X.


