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ABS TRACT  
 

BACKGROUND 

Nephrectomy brings in relief to patients from various chronic and life threatening 

diseases and in some cases makes way for renal transplant. Renal cell carcinoma 

accounts for 3% of all cancer deaths. Staging and grading remain the most useful 

indicators. Hence the present study was undertaken to become familiar with the 

morphological features and to explore, elucidate and document the kidney lesions at 

nephrectomy. We wanted to study the spectrum of renal lesions post nephrectomy,  

obtain the overall frequency, the age and sex incidence of various lesions at 

nephrectomy along with detailed histomorphology study of various lesions 

encountered in nephrectomy specimens and evaluate the histomorphological study 

of renal tumours including the classification of cell type, architectural pattern and 

grading. 

 

METHODS 

This prospective study was done on 85 nephrectomy specimens received in the 

department of pathology, N.I.M.S. Medical College, Jaipur, over a period of three years 

(2016 to 2019). 

 

RESULTS 

Of these 85 nephrectomy specimens, 44 cases (51.7%) were neoplastic and 

remaining 41 cases (48.2%) were non-neoplastic. 

 

CONCLUSIONS 

The youngest patient was 40 days and oldest was 75 years. Chronic pyelonephritis 

was the commonest non-neoplastic lesion. Renal cell carcinoma was the commonest 

tumour and was commoner in males with clear cell variant being the most frequent. 

Monophasic Wilms tumour was the commonest neoplastic lesion in the paediatric 

population. 
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BACK GRO UND  
 

 

 

Human kidneys filter more than 1700 litres of blood per day to 

form more than one litre of urine. Kidney has diverse 

physiologic functions, complex anatomy, and gets affected by 

wide range of pathologic processes. Renal diseases are 

responsible for a great deal of morbidity, rather than 

mortality. In severe cases chronic renal disease ultimately 

destroys the renal parenchyma of both the kidneys, 

culminating in chronic renal failure. The most common lesions 

encountered in kidney today are certain inflammatory and 

neoplastic lesions. Nephrectomy brings in relief to patient 

from various chronic and life threatening diseases and in some 

cases make way for renal transplant. Renal cell carcinoma 

comprise of 3% of all cancer deaths. Staging and grading 

remain the most useful indicators for prognosis in renal 

neoplasia amidst the increasingly sophisticated techniques 

such as cytophotometry and molecular biological assessment. 

Hence the present study was undertaken to become familiar 

with the morphological features and to explore, elucidate and 

document the kidney lesions at nephrectomy. 

The first nephrectomy was performed by Welle for 

removal of perirenal fibrolipoma.(1) Cadaveric nephrectomy 

for renal transplant came into practise in early 1960 s 

following introduction of effective immunosuppression 

therapy. (2) 

Adult polycystic kidney disease is an important cause of 

renal failure and is responsible for 8% to 10% of all end stage 

kidney disease.(3) Autosomal recessive polycystic kidney is a 

rare genetic disorder. The gene is located on chromosome 6, 

the liver and kidney are invariably affected.(4) In medullary 

cystic disease; corticomedullary junction has variable number 

of small cysts containing fluid resembling urine.(4) Acquired 

renal cystic disease are usually incidental findings noted at 

autopsy and rarely produce clinical symptoms unless they are 

very large.(5) Diabetic nephropathy does not develop in all 

diabetic patients. The cumulative incidence of nephropathy is 

30% to 50% in IDDM and 10 % to 15% in NIDDM.(6) Five major 

renal conditions are encountered in diabetic nephropathy 

includes vascular lesions, pyelonephritis, papillary necrosis, 

glycogen and fatty changes in tubular epithelium.(5) Chronic 

glomerulonephritis is best considered as the end stage of 

various types of glomerulonephritis. On cut section the cortex 

is thinned out and the perinephric fat is increased.(7) 

In most cases of chronic pyelonephritis there is obvious 

obstruction of the urinary tract-obstructive chronic 

pyelonephritis.(7) Vesico- urethral reflex is present in the 

majority of children with non-obstructive chronic 

pyelonephritis. Non-obstructive chronic pyelonephritis affects 

females more often than males and may be found in any age.(8) 

Emphysematous pyelonephritis occurs mainly in female with 

uncontrolled diabetes mellitus(9) with papillary necrosis and 

thrombi are present in 20% of the cases. 

Xanthogranulomatous pyelonephritis was described in 

1916,(10,11) with microscopy shows there is diffuse 

granulomatous inflammatory infiltrate that include large 

number of foamy histiocytes and multinucleate giant cells as 

well as lymphocytes, plasma cells and neutrophils.(1,12) 

Malakoplakia has confluent nodules of homogenous yellowish 

tan tissue replacing large area of renal parenchyma.(13) Of 

patients infected with tuberculosis less than 0.5% will develop 

manifestations of renal disease. Majority of renal tuberculosis 

cases have bilateral renal involvement but frequently the 

extent of renal infection in one kidney far exceeded that of 

opposite. Urinary obstruction increases susceptibility to 

infection and to stone formation and unrelieved obstruction 

almost always leads to permanent renal atrophy, termed 

hydronephrosis. Nephrolithiasis common site are renal 

calyces, pelvis and bladder. If formed in renal pelvis they tend 

to remain small, average diameter of accretion of salts lead to 

development of branching staghorn calculi.(14,15) H.I.V. 

associated nephropathy consists of proteinuria, haematuria, 

azotaemia and renal failure. Few syndromes such as Meckel –

Gruber syndrome, Dandy-walker syndrome are associated 

with features of focal renal dysplasia.(16,17) In affected kidneys 

are usually enlarged, irregular and multicystic. The cysts are 

variable in size and number, some cyst containing clear fluid. 

It has totally lost its configuration and resemble cluster of 

grapes.(18) Nephrosclerosis refers to renal changes that occur 

with hypertension clinically. Grossly the kidneys are 

bilaterally affected and in late stages they are shrunken, 

cortical surface show peculiar flea – bitten appearance due to 

small pin point petechial haemorrhage.(19) In hyaline 

arteriosclerosis the outer part of the wall of the vessel is 

thickened by deposition of a homogenous, eosinophilic 

material and show atrophy of the smooth muscle cell in the 

vessel wall and uniform thickening of basement membrane.(19) 

Necrotizing arteriolitis (fibrinoid necrosis)of afferent arteriole 

is the hall mark of accelerated hypertension. 

Renal cell carcinoma accounts for 85% of all primary renal 

tumours.(20) Next are the tumour of renal pelvis/ureter 

accounting for 7-8%; the majority of them are transitional cell 

carcinoma. Nephroblastoma accounts for 5-6% of cases and 

various sarcoma of renal origin constitute remainder.(20,21) The 

presentation of RCC most commonly related to haematuria; 

flank pain or abdominal mass. The combination of these three 

diagnostic features, the so called classic triad, is found in 

approximately 10: of the patients. The cystic diseases cause a 

50-fold increase in the incidence of RCC and lead to the 

appearance of this tumour much earlier than in general 

populations. Grossly RCC occurs in the renal cortex as an 

irregular boss elated soft mass beneath the renal capsule. Cut 

surface shows solid golden yellow tumour sharply separated 

from the surrounding tissue by fibrous pseudocapsule. On 

microscopy, they exhibit one or mixture of four major 

histologic patterns- solid, glandular, papillary or spindled. The 

solid pattern is the most common while sarcomatoid or 

spindled is the least common variant.(22) Cystic change is not 

common in RCC. At least 15% of these tumours are found to be 

cystic on X ray or ultrasonography. Renal cell carcinoma is an 

unusual tumour in paediatric population.(22) Even though RCC 

spreads by direct invasion, lymphatic and blood stream, 

however blood borne metastasis is frequently a feature of 

renal cell carcinoma and spontaneous regression of metastasis 

has occasionally being described.(23,24) Papillary renal cell 

carcinoma has been recognized as a possible distinct sub –type 

of renal cell carcinoma and its histologic criteria for diagnostic 

and clinical outcome are still debated.(25) Papillary renal cell 

carcinoma often undergoes extensive necrosis and cyst 

formation and may exhibit prominent stromal infiltration by 

foamy macrophages.(26) Chromophobe renal cell carcinoma 

constitute less than 5% of all renal cell carcinoma with better 

prognosis. Typical variety has cells with tightly stained finely 

reticulated cytoplasm which stains positive with hales 
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colloidal iron.(27.28) Collecting duct carcinoma is 

clinicopathologically a distinct variant of renal cell carcinoma 

which constitutes about 102% of all renal cell carcinomas, 

affect younger age –group than is typical for renal cell 

carcinoma and has poorer prognosis with most patients 

having metastasis at presentation with minimal nuclear 

Pleomorphism and mitosis.(29) It is recognized in world health 

organization classification that sarcomatoid change has been 

found to arise in all types of renal cell carcinoma, sarcomatoid 

features thus do not constitute a type per se but rather are an 

indication of progression in renal cell carcinoma.(30) Medullary 

carcinoma are highly aggressive tumours predominantly 

affecting young patients. Multilocular cystic renal cell 

carcinoma appears to be a distinct subtype of renal cell 

carcinoma with better prognosis and characteristic gross and 

microscopic features.(31) Juxtaglomerular cell tumour usually 

occurs in younger patients with female preponderance. The 

light microscopic picture is characterized by tumour cells with 

eosinophilic cytoplasm, arranged in trabeculae, sheet like, 

tubular or hemangiopericytoma-like patterns.(32) 

Renal cell carcinoma grading is a prognostic parameter 

predictive of patient outcome. Four nuclear grades (1-4) were 

defined in the order of increasing nuclear size, irregularity and 

nucleolar prominence. 

Oncocytoma is a distinct form of renal neoplasm with a 

favourable biologic behaviour. It accounts for about 7% of all 

renal parenchymal neoplasm.(33,34) Angiomyolipoma is a rare 

neoplasm composed of mixture of fat, blood vessel and vessel. 

They usually present as large, unilateral, symptomatic renal 

masses with intrarenal or retroperitoneal haemorrhage 

because of their vascular nature. Females are mostly 

affected.(35) Renal angiomyolipoma may sometimes cause fatal 

haemorrhage, sometimes there is involvement of regional 

lymph node.(36,37,38) Non-Hodgkin’s lymphoma involves the 

kidney more than Hodgkin’s lymphoma.(39) Approximately 5-

10 % of primary renal tumours occur in renal pelvis and arise 

from pelvic urothelium comprising of transitional cell 

carcinoma, squamous cell carcinoma and 

adenocarcinomas.(40,41,42) 

Nephroblastoma is the most common primary renal 

tumour of childhood and constitute 6% of all cancer in patients 

less than 15 years of age (120). Microscopically, three major 

components are seen comprising of blastemal, mesenchymal 

and epithelial tissue. Most tumours show all three 

components, but some can be monophasic or biphasic.(4) Multi 

cystic nephroma is an uncommon but distinctive lesion that 

arises in early infancy, but they may present clinically at any 

age. Clear cell sarcoma and Rhabdoid tumours are other 

paediatric tumours.(43,44) 

 

 
 

ME TH OD S  
 

 

The present prospective study was done on the nephrectomy 

specimens sent for histopathological evaluation to the 

Department of Pathology. N.I.M.S. Medical College, Jaipur 

during a period of 3 years (July 2016 - July 2019). Following 

the receipt of nephrectomy specimen in 10% formalin, a 

detailed gross examination of the specimen was carried out. 

The required number of representative sections was taken for 

histopathological study. After routine paraffin processing, 

serial sections of 5 micron thickness were cut and routinely 

stained with haematoxylin and eosin stain. Detailed 

microscopic features were studied and recorded. The final 

diagnosis was arrived at after correlating the clinical features, 

gross and microscopic findings. Required relevant clinical and 

imaging details were obtained from patient case sheet or 

records whenever required. In the present study 85 

nephrectomy specimens were analysed as per the proforma 

protocol. The study was approved by Institutional Ethics 

Committee and informed consent was obtained. 

 

 

Statistical Analysis 

The Statistical Package for Social Science {SPSS} Version 20 

was used for Data Analysis. MS word and excel were used to 

generate graphs. 

 

 
 

 

RES ULT S  
 

 

 

Out of 85 nephrectomy specimens received; 44 cases (51.7%) 

were neoplastic and remaining 41 cases (48.2%) were non-

neoplastic. In the present study renal cell carcinoma was the 

commonest clinical/imaging diagnosis examined in 37 

patients followed by hydronephrosis in 9 cases and 

pyelonephritis in 18 cases. 48 cases showed enlarged kidney 

while 18 were contracted kidney and remaining 15 were 

normal in size. The youngest patient in the study was aged 40 

days old female and the oldest patient was 75 years old male. 

Maximum number of cases (22.4%) were seen in the 6th to 7th 

decade. Chronic No significant difference was observed in the 

frequency of left or right side of kidney involved by non-

neoplastic lesions. pyelonephritis was the commonest non-

neoplastic lesion encountered in the age group of 31 -40 years. 

Hydronephrosis was commonest in the age group 21-30 years. 

Xanthogranulomatous pyelonephritis was also commonest 

between 21 -30 years. 

The majority of the non-neoplastic kidney 34 (82.8%) 

were normal; remaining 7 cases (17.2%) were distorted. 

Majority showed dilatation and distortion of pelvicalyceal 

system with scarring (34 cases) followed by thinning of cortex 

(23 cases). Out of 44 neoplastic cases encountered were 

classified into parenchymal 34 (77.4%); pelvic 5 (11.5%) and 

primitive parenchymal (Wilms) in 5 (11.3%) cases. The 

parenchymal tumours composed of renal cell carcinomas (33) 

and one case of angiomyolipoma. The pelvic tumours included 

2 cases of transitional cell carcinoma: 2 cases of squamous cell 

carcinoma and I case of dedifferentiating sarcoma. There were 

5 cases of Wilms tumour. 

Renal cell carcinoma was the common nest tumour 

encountered in this study and was found to be frequent 

between 51 to 70 years of age. Wilms tumour was the next 

common seen in 5 cases. All neoplastic lesions was common in 

males. Male to female ratio in renal cell carcinoma was 2.6:1. 

Male to female ratio in Wilms was 4:1. Regarding the side and 

site of occurrence, there was no significant differences 

between right and left kidney and the upper and lower poles 

in case of renal cell carcinoma. The Wilms tumour involved 

entire cut surface in all cases. 

The most common cellular architecture observed was 

solid seen in 19 (57.5%) cases of renal cell carcinoma. The 

predominant cell type observed was clear cells in 29 cases, out 
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of which 20 cases showed exclusively clear cells. The nuclear 

grade II was found to be most common (45.4%). Out of 44 

neoplastic cases; 4 cases were identified as renal pelvis 

tumours. The present study consisted of 3 monophasic, 1 

biphasic and triphasic Wilms tumour. 

 

 
 

 

DI SCU S SI ON  
 

 

Many non-neoplastic and neoplastic lesions constitute an 

indications for nephrectomy. The present study was an 

analysis of 85 nephrectomy specimens, which included 41 

non-neoplastic (48.2%) and 44 neoplastic lesions (51.7%). 

The most common preoperative diagnosis on clinical 

examination/radiological imaging was renal cell carcinoma 

(42.3%) followed by hydronephrosis (10.5%). Non 

obstructive pyelonephritis is said to be less common than 

obstructive pyelonephritis. Non obstructive chronic 

pyelonephritis was found to be much more common as 

compared to obstructive chronic pyelonephritis, with only 

eight cases showing renal calculi. The reason for this could be 

that now days most cases of renal calculi are being treated 

conservatively and hence nephrectomy is not required in most 

of these cases. The most important cause of non-obstructive 

chronic pyelonephritis is vesicoureteric reflux. Pyelonephritis 

is seen in all age group with peak incidence in infancy and 

childhood, women of childbearing age and both men and 

women older than 60 years.(4) Specimen showed dilatation of 

the pelvicalyceal system. In cases of chronic pyelonephritis 

with hydronephrosis, the cortex was thinned out with loss of 

normal kidney tissue. The patchy distribution of the gross scar 

correlated with microscopic distribution of interstitial fibrosis. 

The peak study of hydronephrosis is below the age of 1 year 

and then again in elderly.(45) Various causes of obstruction 

leading to hydronephrosis include structural causes like 

calculi, tumours, foreign bodies, etc. and functional 

obstruction which includes neurogenic origin or due to 

reflux.(45) In present study, one case was associated with 

neurogenic bladder. All cases of hydronephrosis showed renal 

parenchyma thinning and atrophy in the present study. 

Staghorn calculi have been found in a large number of patients 

with xanthogranulomatous pyelonephritis,(45) as was 

observed in 66.6% of xanthogranulomatous pyelonephritis in 

the present study. In multicystic renal dysplasia the left kidney 

was affected often than the right as mentioned in the 

literature.(46) In present study the left kidney was affected in 

66.6% of cases of multicystic renal dysplasia. 

It has been reported that the most frequent primary 

malignant tumours of the renal parenchyma are renal cell 

carcinomas and Wilms tumour.(12) The commonest primary 

malignant tumour of the renal pelvis have been found to be 

transitional cell carcinomas, but in the present study there 

were 2 cases each of transitional cell carcinomas and 

squamous cell carcinoma. 

The incidence of renal cell carcinomas increases with 

advancing age(5) and thus majority of the patients in the 

present study were between 51 -70 years of age. Reports 

indicate a male: female ratio of about 3:1 for renal cell 

carcinoma.(5) In the present study, it was 2.6:1. The ratio tends 

to decrease with increasing age.(18) Ranshaw states that the 

clear cells or conventional renal cell carcinoma comprise 75% 

of all renal cell carcinomas. In the present study, 93% of the 

renal cell carcinoma was of the clear cell type.(43) Histological 

features of the renal cell carcinomas in our studies were 

similar to the findings observed in various literature.(43) 

Nuclear grade of the tumour as determined in microscopic 

sections is an important predictor of survival. The most 

marked prognostic differences is between grades I and grade 

II on one side and grade III and IV on the other.(4) In the present 

study, 27 out of 33 renal carcinomas (81.8%) showed nuclear 

grades I and II with 12 and 15 cases respectively. Six cases 

(18.2%) showed nuclear grades III and IV. 

Carcinoma of the renal pelvis is said to be rare, accounting 

for approximately 5% of the clinically evident primary 

malignant neoplasm of the kidneys(47.48) and males have been 

found to be affected three to four times as commonly as 

women.(48) In the present study 75/5% were males and were 

in age of 60 to 80 years. 

 Most Wilms tumour have been found to be triphasic, with 

a representation of blastemal, mesenchymal and epithelial 

components. However, in the present study, majority of Wilms 

tumour had monophasic component (60%) with only 20% 

showing triphasic components. Anaplasia has been reported in 

7% of Wilms tumour and has been linked with poor 

prognosis.(43) Anaplasia was found in 40% of Wilms tumour 

encountered in the present study. 
 

 
 

 

CONC LU S ION S  
 

 

 

Specimen of nephrectomy received was between 1st to 8th 

decades of life. The youngest was 40 days old and oldest was 

75 years old. Neoplastic lesions which accounted for 51.7% of 

the cases, were more common than non-neoplastic lesions 

(48.3%) as diagnosed by histopathology. Chronic 

pyelonephritis was the commonest non-neoplastic lesion in 

nephrectomy specimens. The peak age incidence of chronic 

pyelonephritis was between 21 to 40 years, in which 68.3% of 

chronic pyelonephritis occurred. Xanthogranulomatous 

pyelonephritis was more common in females and had a 

maximum incidence in 21 - 30 years age group. Renal cell 

carcinomas were the commonest tumours in the present 

study, accounting for 75% of renal neoplasm and 38.8% of the 

nephrectomies. Renal cell carcinoma was commoner in males. 

Clear cell variant was the most frequent. Most of the renal cell 

carcinomas (81.7%) predominantly showed a low nuclear 

grade (I or II). Wilms tumour constituted 12.2% of total 

neoplastic lesions with maximum incidence around the age of 

1 year and monophasic pattern was the commonest seen in 

60% of Wilms tumours. 

It can be concluded that for proper evaluation of 

nephrectomy specimens, a detailed clinical history and 

imaging findings are necessary. It needs coordination among 

clinician, radiologist and pathologist for accurate diagnosis 

and evaluation of the prognostic factors. 
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