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Histopathological Spectrum of Nephrectomy  
Specimen in a tertiary Care Centre: With an  

Emphasis on Chronic Pyelonephritis

Introduction
Kidneys are vital organs of the body with multiple functions 
like excretory function, acid base balance and maintenance 
of salt and water metabolism. Simple nephrectomy is a 
common procedure in urological practice and it is indicated 
in patients with an irreversible damaged kidney resulting 
from symptomatic chronic infections, obstruction, calculus, 
severe traumatic injury and renal dysplasia[1].Kidney can 
be affected by various pathological conditions like cystic 
disease, glomerulonephritis, pyelonephritis, renovascular 
hypertension, obstruction, calculous disease, benign and 
malignant tumor, etc some of which may requires surgical 
treatment and some may requires medical treatment[2].

Chronic pyelonephritis with hydronephrosis is the most 
common type of nephrectomy specimen for non-neoplastic 
conditions due to increase in the incidence of pelvi-
ureteric junction obstruction by upper ureteric calculi, 
whereas in the neoplastic group, renal cell carcinoma is the 
most common due to increase in the incidence in chronic 
smokers[3]. Most of the patients with chronic pyelonephritis 
leads to permanent and progressive damage to the renal 
parenchyma ending up with Non-functioning kidney. 

Most of the patients reach hospital with either obstructive 
symptoms or with acute on chronic renal failure. In our 
country there is increased in number of end stage renal 
disease treated with dialysis and transplantation. So it is 
mandatory to study the spectrum of renal disease with 
special emphasis on Chronic pyelonephritis.Radical or 
Partial nephrectomy is the treatment of choice for a greater 
proportion of patients with renal tumors[4].

The aim of this article was to study the histopathological 
spectrum of nephrecteomy specimen with an emphasis on 
pyelonephritis.

Materials and Methods
This study was carried out in the Department of Pathology, 
Mahatma Gandhi Medical College and Research Institute, 
Sri Balaji Vidhyapeeth University, Pondicherry. All 
the nephrectomy specimen received in the department 
over a period of three years (January, 2013 to December 
2015) were included. A total of 34 cases of nephrectomy 
specimen were studied during this period.Patients details 
were noted, which includes age, sex, clinical findings and 
radiological investigations. This is a retrospective study, 
so all nephrectomy cases were taken out from the records 
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and slides were reviewed. All these specimens were fixed 
in 10% buffered formalin, then processed into paraffin 
embedded sections & stained with haematoxylin & eosin.

Results
The present study includes 34 nephrectomy cases analyzed 
during the period of January 2013 to December 2015. 
Among 34 nephrectomy cases, higher incidence were 
observed in fifth and sixth decades of life with equal 
preponderance of male and female as shown in [Table 1] 
and [Table 2].

Loin pain (28 cases) was the most common clinical 
presenting complaints noted, followed by burning 
micturition, fever and hematuria. 5 cases presented with 
abdominal lump and four cases presented with oliguria as 
shown in [Table 3].

From these 34 nephrectomy cases, 75% of the cases were 
non-neoplastic lesions and 25% of the cases were neoplastic 
lesions as shown in [Table 4]. In the histopathological 
spectrum of nephrectomy specimen with 34 nephrectomy 
cases, maximum number (24 cases) of cases were found to 
be chronic pyelonephritis (CPN). Out of this 24 CPN cases, 

maximum number of cases were found to be associated with 
pyonephrosis (PN) and Nephrolithiasis as shown in [Table 
5]. Granuloma s/o Tuberculosis, Mycormycosis and Hydatid 
cyst covers minimum number of cases each. Out of 34 cases 
6 cases of renal cell carcinoma, 1 case of oncocytoma and 1 
case of angiomyolipoma were documented.

In Gross findings in pyelonephritis, predominant number of 
cases was found to have loss of cortico medullary junction 
with 91.7% and Dilatation of pelvi-calyceal system with 
95.8%. Also 41.7% of cases were found to be cortical 
scarring and 25% of cases have calculi as shown in [Fig 1].

In microscopic findings of nephrectomy cases, Tubular 
atrophy and Thyroidisation of tubules were seen in 21 cases 
each. Maximum number of cases i.e. 22 cases (91.7%)
were found to be interstitial fibrosis as shown in [Table 6]. 
Glomerular sclerosis with hyalinization and periglomerular 
fibrosis were seen in 62.5% and 66.7% respectively.

In this spectrum, benign tumor accounted for two cases 
and malignant tumor accounted for 6 cases and Renal cell 
carcinoma-clear cell type is the most common malignant 
tumor seen in this study as shown in [Table 7].

Table 1: Distribution of nephrectomy specimens according to age.
Age Number of Cases Percentage
0-20 1 3%

21-30 3 9%
31-40 3 9%
41-50 7 20.5%
51-60 10 29.5%
61-70 9 26%
71-80 1 3%
Total 34 100%

Table 2: Distribution of nephrectomyspecimens according to gender 
Type of lesion Male Female Total
Non –neoplastic 14 12 26
Neoplastic 3 5 8
Total 17 17 34

Table 3: Clinical presentation.
S.No Symptoms Number of cases

1 Abdomen lump 5
2 Flank pain 28
3 Hematuria 20
4 Burning micturition 26
5 Fever 22
6 Oliguria 4
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Table 4: Spectrum of histopathological diagnosis in nephrectomy specimen.
Lesion Number of Cases Percentage
Cystic lesion 2 6%
Chronic pyelonephritis 24 70.5%
Benign 2 6.0%
Renal cell carcinoma 6 17.5%
Total 34 100%

Table 5: Chronic pyelonephritis (CPN) with associated findings.
S.No Associated findings Number of Cases Percentage

1. CPN 5 21%
2. Acute on chronic CPN 3 12.5%
3. CPN with PN and nephrolithiasis 6 25%
4. CPN with xantho-granulomatous change 5 21%
5. CPN with lipomatous change 1 4%
6. CPN with granuloma s/o Tuberculosis 2 8.5%
7. CPN with Mucormycosis 1 4%
8. CPN with Hydatid cyst 1 4%

Total 24 100%

Graph 1: Gross findings.

Table 6: Microscopic findings in Pyelonephritis.
Microscopic findings Number of cases Percentage
Glomerular sclerosis with hyalinization 15 62.5%
Periglomerular fibrosis 16 66.7%
Tubular atrophy 21 87.5%
Thyroidisation of tubules 21 87.5%
Interstitial inflammation
Acute
Chronic
Granulomas
Foamy macrophages

2
16
3
1

8.3%
66.7%
12.5%
4.2%

Interstitial fibrosis 22 91.7%
Intimal sclerosis of arcuate vessels 15 62.5%
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Microscopic findings Number of cases Percentage
Hyaline Arteriosclerosis 14 58.3%

Table 7: Distribution of tumors.
Tumors Number of cases Percentage
Angiomyolipoma 1 12.5%
Renal Oncocytoma 1 12.5%
RCC- Clear cell type 5 62.5%
RCC- Papillary type 1 12.5%
TOTAL 8 100%

Table 8: Furhman nuclear grading of Renal cell carcinoma.
S.No Furhman nuclear grade Number of cases Percentage

1 Grade I 1 16.5%
2 Grade II 4 67%
3 Grade III 1 16.5%
4 Grade IV - -

Discussion
In our study, 34 nephrectomy cases were analyzed. Out of 
34 nephrectomy cases 26 cases were non-neoplastic and 8 
cases were neoplastic. Similar findings were observed by 
AifaAimanet al[3] and Shaila et al[8]

In the present study majority of nephrectomy were done in 
sixth decade (29.5%) followed by seventh decade(26%). 
However it is variable with study of Muhammad et al[9], 
who observed in third decade (30%) followed by fourth 
decade(20%).Among the nephrectomy cases 17 cases were 
male and 17 case were female. This finding is variable to 
study done by Divyashreeet al[6] and Nusrat et al[7].

In our study majority of the cases presented with loin pain 
(28 cases) followed by urinary symptoms like burning 
micturition, hematuria and fever. A majority of patients 
who presented with hematuria had malignant lesions. 
These findings are in concordance with study conducted 
by A. Aiman[3] and Popat et al[10].

In our study the most common lesion observed was chronic 
pyelonephritis(70.5%), which is followed by Renal cell 
carcinoma as studied by Popat et al[10].

Radiologically cystic lesions and calculi are identified. 
Among five cases of Xanthogranulomatous pyelonephritis, 
all five cases radiologically showed calculi. Out of two 
cases of tuberculosis one showed calculi, which was in 
discordance with study conducted by A. Aiman et al[3]. 

On critical evaluation majority of the chronic pyelonephritis 
cases calculi. It is due to various factors like dietary, genetic 
and sedentary life styles. Commonly patient develops 
calcium oxalate stones which occurs due to consumption 
of hard water, supersaturation of calcium oxalate and lower 
urinary citrate concentration[14][15].

Most of the renal stones tends to recur, which also depends 
upon stone type. Decreased supersaturation of the urinary 
filtrate and increased urinary citrate concentration will 
reduce the incidence of stone recurrence [15, 16]. Apart from 
renal calculi other risk factors for chronic pyelonephritis 
are vesico-ureteral reflux, benign prostatic hyperplasia and 
urinary tract infection in pregnancy.

In the present study, two cystic lesions are documented, 
one case is simple renal cyst and another case is cystic 
renal dysplasia which is similar to the study conducted 
by Divyashree et al[6]. Among 24 cases of chronic 
pyelonephritis(CPN), grossly majority of cases shows 
dilatation of pelvi-calyceal system( 23 cases) and loss of 
cortico-medullary junction(22 cases), which is concordance 
with study conducted by Datta et al[11].

Out of 24 cases of CPN [Figure-1], microscopically 6 cases 
were diagnosed to CPN with nephrolithiasis five cases 
with Xanthogranulomatous pyelonephritis and 2 cases 
shows tubercular changes and other associated findings 
include pyonephrosis, lipomatous change, mucormycosis 
and hydatid cyst as similar to study done by Shikhaet 
al[5]. Globally the incidence of xanthogranulomatous 
pyelonephritis is 0.6 to 1% with female preponderance[13], 
but in our study 5 cases have been reported which is found 
to be discordance with the other study.

In the present study nephrectomy done for 8 tumor cases, 
out of which 6 cases are renal cell carcinoma [Figure-2], 
1 case is angiomyolipoma and 1 case is oncocytoma 
[Figure-3] which is in concordance with study conducted 
by EI Malick EM et al[12].

Conclusion
Our study reveals that nephrectomies were done most 
commonly for non-neoplastic lesions when compared to 
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FIG. 1: Chronic Pyelonephritis. Microphotograph showing 
thyroidisation of tubules. (H&E, 10X)

Fig. 2: Renal Cell Carcinoma- Clear Cell Type. Microphotograph 
showing clear cells with prominent delicate vasculature.
(H&E, 40 X)

Fig. 3: Renal Oncocytoma- Microphotographs showing 
oncocytes. (H&E, 10X).

neoplastic lesions. Renal cell carcinoma- Clear cell type is 
the most common malignant tumor. Chronic pyelonephritis 
(CPN) is the most common non-neoplastic lesion with 
series of microscopic changes like thyroidisation of 
tubules, tubular atrophy, interstitial fibrosis, etc. CPN 
also seems to be associated with various findings like 
pyonephrosis, calculi, malignancies etc. Hence it is 
mandatory to study each CPN case in detail along with 
clinical and radiological findings. 
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