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ABSTRACT

Introduction

Nephrectomy is a common and standard surgical practice in urology. It has pivotal role in 
diagnosis, treatment and prognosis of disease.  It is indicated in patients with irreversible 
kidney damage following chronic infection, trauma, obstruction and malformation as well as 
renal malignancy. The objective of this study was to analyze the histomorphological spectrum 
of various lesions in nephrectomy specimens with special emphasis on grading and staging of 
renal carcinoma.

Methods

This is a retrospective study done from January 2015 to December 2020 in the Department of  
Pathology, Dhulikhel Hospital - Kathmandu University Hospital (DH - KUH). Relevant clinical 
data of the patients were obtained from the histopathological records of the patient from the 
pathology department.

Results

A total of 70 cases were studied, out of which 60 were simple nephrectomy specimens, followed 
by 8 radical and 2 partial nephrectomy specimens. The age of patient ranged from 2 to 74 years. 
Highest percentage of nephrectomy was  seen in 4th decade of life.  Male population comprised 
54.28% of nephrectomy. Non-neoplastic lesions constituted 53 cases and chronic pyelonephritis 
was the most common lesion. Out of 17 neoplastic lesions, 76.47% of cases were malignant. Clear 
cell renal cell carcinoma was the most common malignant tumour. 

Conclusions

This study gives a fair insight into the incidence of neoplastic and non-neoplastic lesions of 
kidney requiring nephrectomy in this institution.
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INTRODUCTION

The kidneys are vital organs of the body. They 
are involved in various pathological processes 
including neoplastic and non-neoplastic disease 
which are collectively responsible for great 
deal of morbidity and mortality throughout 
the world.1 Chronic pyelonephritis is one of the 
commonest non-neoplastic disease of kidney. 
However, cancer of the kidney amounts to 
2% of the total human cancer burden, with 
approximately 190,000 new cases diagnosed 
each year.2

Nephrectomy is one of the modalities of 
treatment that provides relief to patients from 
various chronic and life threatening diseases and 
in some cases makes way for renal transplant.3  
There are three types of nephrectomy which 
are performed for different indications 
which includes simple, partial and radical. 
Simple nephrectomy is indicated in patients 
with an irreversibly damaged kidney due to 
symptomatic chronic infection, obstruction, 
calculus disease or severe traumatic injury.4 

Radical nephrectomy is the gold standard 
treatment for localized renal carcinoma with a 
normal contralateral kidney. However, partial 
nephrectomy is preferred to completely remove 
the primary tumor while preserving the largest 
possible amount of healthy renal parenchyma.5 

Histomorphological examination is not only 
required for the exact diagnosis of lesions but is 
essential to establish histologic type. Besides, it 
provides histopathological prognostic markers 
like tumor size, histological subtype, nuclear 
grade and stage in cases of malignant lesions.6

The aim of this study was to evaluate the 
neoplastic and non-neoplastic conditions 
among nephrectomy specimens, identify the 
frequency of histopathological features among 
nephrectomy specimens in correlation with age 
and sex and emphasize on grading and staging 

of the renal carcinomas. 

METHODS

This retrospective study was carried out in the 
Department of Pathology, Dhulikhel Hospital 
- Kathmandu University Hospital (DH-KUH). 
Ethical approval from the Institutional Review 
Committee was obtained (Approval number: 
11/2021). 70 nephrectomy specimens received in 
the department of pathology during a period of 
five years from January 2015 to December 2019 
were included in the study. All the nephrectomy 
biopsies including simple, radical and partial 
nephrectomy specimens were reviewed. 
Core needle biopsies from renal masses were 
excluded.

Relevant clinical data which consisted of 
information regarding age, sex, clinical diagnosis, 
laterality of the specimen, gross findings, 
like size of the tumor were obtained from the 
histopathological records. All specimens were 
fixed in 10% formalin, then processed into 
paraffin embedded sections and stained with  
Hematoxylin and Eosin. These Hematoxylin 
and Eosin stained slides were retrieved for 
microscopic examination.  Frequency of various 
neoplastic and non-neoplastic lesions was listed. 
Malignant tumors –Renal Cell Carcinomas 
(RCC) were graded using Fuhrman nuclear 
grade system.7  Patient’s data was entered in 
Microsoft Excel and descriptive data analysis 
was done using Statistical Package for Socical 
Sciences(SPSS) 16.0 software. Results were 
expressed as frequency and percentage. 

RESULTS

A total of 70 cases of unilateral nephrectomy 
specimens were studied. Out of these, 60(85.7%) 
were simple nephrectomy followed by 8(11.4%) 
radical nephrectomy and 2(2.9%) partial 
nephrectomy specimens. Neoplastic lesion were 
17 (24.29%) and non-neoplastic lesions were 
53(75.71%) in number.
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Highest percentage of age undergoing 
nephrectomy was between 41-50 years age 
group with 18 (25.71%) cases (Table 1).  Also 
nephrectomies for neoplastic lesions were 
highest in the same age group consisting of  
4(35.29%) cases. Least affected age group that 
underwent nephrectomy was 1st decade with 
only 3(4.29%) cases. The youngest patient was 2 

years old and the oldest was 74 years old.

Out of  the total nephrectomies, 38 (52.29%) 
cases were from right side and 32(45.71%) cases 
from left.  

The number of male and female patients were 38 
(54.28%) and 32(45.72%) respectively. Neoplastic 
as well as malignant lesions were more common 
in male compared to female (Table 2).

Table 1. Distribution of neoplastic and non-neoplastic lesion by age and sex. (n=70)

Age (years)
Benign and Malignant lesions Non-neoplastic lesions

Total (n) Percentage (%)
Male (n) Female (n) Male (n) Female (n)

0-10 1 1 1 - 3 4.29

11-20 - - 2 2 4 5.71

21-30 2 - 4 11 17 24.29

31-40 2 1 4 3 10 14.29

41-50 4 2 7 5 18 25.71

51-60 1 - 7 3 11 15.71

61-70 1 1 1 3 6 8.57

>70 1 - - - 1 1.43

Total 12 5 26 27 70 100

Table 2. Sex wise distribution of lesions in nephrectomy specimen. (n=70)
Lesions Male (n) Female (n) Total

Neoplastic
Benign

Angiolipoma
Papillary adenoma

Malignant
Clear Cell RCC
Papillary renal cell carcinoma Type2
Chromophobe RCC
Squamous Cell Carcinoma
Wilms’ Tumor
Small cell Neuroendocrine carcinoma

12
4
3
1
8
3
1
1
1
1
1

5
-
-
-
5
4
-
-
-
1
-

17
4
3
1
13
7
1
1
1
2
1

Non-neoplastic
Chronic pyelonephritis
Acute on chronic pyelonephritis
Simple cyst
Renal tuberculosis
Xanthogranulomatous Pyelonephritis

26
24
-
-
1
1

27
24
1
1
1
-

53
48
1
1
2
1

Total 38 32 70
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Non-neoplastic lesions constituted 53 (75.71%) 
cases and chronic pyelonephritis was the 
most common finding with equal distribution 
among both the sexes. Other non-neoplastic 
findings included 1(1.88%) case of acute on 
chronic pyelonephritis, 1(1.88%) case of chronic 
pyelonephritis with simple cyst, 1(1.88%) 
case of xanthogranulomatous pyelonephritis 
and 2 (3.76%) cases of renal tuberculosis. 
Out of the diagnosed neoplastic lesions 13 
(76.47% ) cases were malignant. The clear cell 

Table 3. Age wise distribution of lesions in nephrectomy specimens. (n=70)

Lesions 0-10 11-20 21-30 31-40 41-50 51-60 61-70 >70

Angiolipoma - - 1 - 1 - - 1

Papillary adenoma - - 1 - - - - -

Clear cell RCC - - - 1 4 - 2 -

Papillary RCC Type2 - - - - 1 - - -

Chromophobe RCC - - - 1 - - - -

Squamous cell carcinoma - - - 1 - - - -

Wilms’ tumor 2 - - - - - - -

Small cell NEC - - - - - 1 - -

Chronic pyelonephritis 1 3 13 7 10 10 4 -

Acute on chronic pyelonephritis - - - - 1 - - -

Chronic pyelonephritis with simple cyst - - - - 1 - - -

Renal tuberculosis - - 2 - - - - -

Xanthogranulomatous pyelonephritis - 1 - - - - - -

renal cell carcinoma was the most common 
malignant neoplasm consisting of 7 (53.85%) 
cases. Other malignant neoplasms included 2 
(15.38%) cases Wilms’ tumour, 1 (7.69%) case of 
papillary renal cell carcinoma Type 2, 1(7.69%) 
case of chromophobe RCC, 1(7.69%) case of 
squamous cell carcinoma and 1 (7.69%) case 
of metastatic small cell neuroendocrine tumor. 
Among the benign lesions angiolipoma was the 
most common lesion consisting of 3(75%) cases  
(Table 2).

RCC: Renal Cell Carcinoma; NEC: 
Neuroendocrine carcinoma

The histological distribution of the lesions 
showed that chronic pyelonephritis, the most 
common lesion was common in age group of 21-
30 years and renal cell carcinoma in 41-50 years 
age group (Table 3).

In children less than 10 years, Wilms’ tumour was 
the most common lesion diagnosed (Table 3).

Out of 7 cases of renal cell carcinoma maximum 
diameter of primary tumour was 9 cm and least 
was 1.5 cm. Fuhrman nuclear grading was done 
in the malignant tumours where nuclear grade 
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II was the most common grade, seen in 5 cases 
(71.44%) (Table 4). 

Table 4. Histomorphological features of Clear cell 
Renal cell carcinoma.(n=7)

Histomorphological 

features

No of cases 

(n)

Percentage 

(%)

Staging

pT1 5 71.44

pT2 1 14.28

pT3 1 14.28

pT4 - -

Nuclear grade

Grade I 2 28.56

Grade II 5 71.44

Grade III - -

Grade IV - -

DISCUSSION

Renal diseases are responsible for a great 
deal of morbidity as well as mortality. Many 
pathological processes including neoplastic 
and non-neoplastic disease involve the kidney. 
Severe cases of chronic renal disease like chronic 
infection, trauma, obstruction and malformation 
as well as renal malignancy destroy the renal 
parenchyma of both the kidneys resulting in 
chronic renal failure. 3 The treatment of choice 
for patient in end stage renal disease and 
neoplastic lesion is nephrectomy. The indication 
and type of nephrectomy depends on various 
factors like type of lesion: extent of damage, 
general condition of the patient and status of the 
contralateral kidney.8

In this study, a total of 70 cases of unilateral 
nephrectomy specimens were analyzed. Out 
of these, 60(85.7%) were simple nephrectomy 
specimens. Eight radical nephrectomies were 
done for malignant tumors which constituted 
11.43% in this study, in comparison to 7.1% 
and 22% in studies conducted by Amin et al 

and Fadil et al respectively. 9,10 Out of  2 cases 
of partial nephrectomy, one was Wilms’ tumor 
which was carried out to preserve the healthy 
renal parenchyma, in patient with bilateral 
tumour. Other case was done for cyst removal 
which histologically turned out to be clear cell 
renal cell carcinoma.

In the present study the age group of patients 
ranged from 2 years to 74 years. Majority of the 
patients belonged to age group of 41-50years 
which is similar to the study conducted by 
Suryawanshi et al, Bajaj et al and  Vinay et 
al. 8,11,12  In our study, male patients were 
38(54.28%). Similarly male preponderance was 
seen in studies by Suryawanshi et al, Amin et 
al, Bajaj et al and Vinay et al. 8,9,11,12 Right sided 
nephrectomy were  more in number compared 
to left consisting of 38(58.29%) cases which 
was similar to studies conducted by Bajaj et 
al and Kumar et al.11, 13  In contrast, left sided 
nephrectomy was more common in the study 
done by Fadil et al.10

Among the non-neoplastic lesions, chronic 
pyelonephritis, acute kidney injury, nephritic and 
nephrotic syndromes, renal cyst, chronic kidney 
disease, urinary tract obstruction are common.1  

In this study, non-neoplastic lesions constituted 
a total of 53(75.71%) cases  which is concordant 
with the studies done by Suryawanshi et al and 
Kumar et al in which 24(72.73%) and 36(72%) 
cases of non-neoplastic lesions were present. 8,13 

Pyelonephritis is the inflammation involving 
the tubules, interstitum and renal pelvis. It is 
the most common disease of kidney which is 
caused by bacterial infection mostly secondary 
to ascending infection from the lower urinary 
tract due to urinary tract obstruction and stasis, 
vesicoureteral reflux and intrarenal reflux.1 It 
peaks with different age groups –infancy and 
early childhood, women of child bearing age 
and both men and women older than 60 years 
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of age.11 In our study chronic pyelonephritis was 
the most common non-neoplastic lesion which 
is similar to findings of Suryawanshi et al and 
Bajaj et al.8,11 Majortiy of these patients were in 
the age group of 21-30 years followed by 41-50, 
51-60 and 31- 40 years in our study. Likewise, 
chronic pyelonephritis was common in 21- 40, 
41-50 years age group and 3rd and 4th decade of 
life in study conducted by Suryawanshi et al, 
Amin et al and Kumar et al respectively. 8, 9, 13

Among the other non-neoplastic lesion  2(3.77%) 
cases of renal tuberculosis were found which 
was comparatively less than Amin et al, 
Vinay et al and Kumar et al.9,12,13 However, 
no case of renal tuberculosis were present in 
studies done by Suryawanshi et al and Bajaj 
et al.8,11 Xanthogranulomatous pyelonephritis 
comprised 1(1.89%) case which is similar to 
findings of Amin et al.9 Other studies showed 
higher frequency of  Xanthogranulomatous 
pyelonephritis.11-13 Simple cyst consisted of 
1(1.89%) case which is comparable to Bajaj et al 
and Kumar et al.11,13  However, some studies had 
no case of simple cyst.8,11,12 The discrepancies in 
the distribution of lesions among these studies 
are due to differences in the size of the sample, 
duration and place of study.

Both benign and malignant neoplasms can 
occur in the kidney. Malignant neoplasms are 
more common than benign and have diagnostic, 
therapeutic and prognostic implications. Renal 
cell carcinoma, the most common adult cell 
tumour is found to be two times more common 
in males. Wilms’ tumour is the most common 
tumor in children.1 In present study, neoplastic 
lesions constituted 17(24.29%) cases  which is 
similar to Suryawanshi et al and Kumar et al in 
which 9(27.27%) and 14(28%) cases of neoplastic 
lesions were present. 8,13 Among the neoplastic 
lesions, 13(76.47%) cases were malignant which 
is in concordance with the study done by 
Suryawanshi et al,  Amin et al, Bajaj et al, Vinay 

et al and Kumar et al. 8, 9, 11-13

In our study maximum number of neoplastic 
as well as malignant cases were seen in males 
which is similar to Gupta et al, Suryawanshi et 
al and Amin et al. 3,8,9

In the present study, clear cell renal cell carcinoma 
was the most common malignant neoplasm in 
adult and Wilms’ tumour in children. All the 
cases of renal cell carcinoma were clinically 
diagnosed as malignant renal mass. However, 
one of nephrectomy done for cyst removal was 
clinically not suspected to be neoplastic lesion, 
which histologically turned out to be clear cell 
renal cell carcinoma. 

Similar higher incidence of clear cell RCC was 
reported in studies done by Gupta S et al, 
Suryawanshi et al, Amin et al, Shah et al,  Aiman 
et al and Meena et al.3,8,9,14-16 Wilms’ tumour 
formed the most common malignant pediatric 
tumor in  studies by Amin et al, Bajaj et al, Shah 
et al and Aiman et al. 9, 11, 14, 15

Other malignant neoplasm included 1(7.69%) 
case each of papillary renal cell carcinoma type 
2, chromophobe renal cell carcinoma, squamous 
cell carcinoma and metastatic small cell 
neuroendocrine tumor. Maximum number of 
renal cell carcinoma was in the age group of 41-
50 years which is similar to the findings of Bajaj 
et al and Meena  et al. 11, 16 In the study conducted 
by Gupta et al , Amin et al  and Aiman et al  51 
- 70 years, 8th decade and  61- 70 years was the 
age group to which highest percentage of renal 
cell carcinoma fell in. 3,9,15 The difference in the 
variation in age group is likely due to the small 
number of malignant cases under study.

Among the 7 cases of clear cell renal cell 
carcinoma, maximum diameter of primary 
tumor was 9cm and least was 1.5cm. Accordingly 
maximum number of cases were within pT1 
consisting of 5(71.44%) cases with 1(14.28%) 
case each in pT2 and pT3. Similar to our study 
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