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ABSTRACT
Background: In recent years, there is an increase in the number of nephrectomies done as there is an
extensive use of imaging techniques. Nephrectomy is a standard therapeutic urological procedure for
irreversibly damaged non functioning kidneys involved by different benign pathological conditions
and renal malignancies.
Aim: This study analyzed various kidney diseases histopathologically from nephrectomy specimens
received in the department of pathology in our institute.
Methodology: This is a retrospective study conducted in Osmania General Hospital for duration of
two years from August 2014 to July 2016.
Results: Seventy seven cases of nephrectomy specimens were received in the department of
histopathology. Out of 77 patients, 33 were females and 44 were males. Most common age group was
in 4th decade. The final diagnosis was arrived at after correlating the clinical features, gross,
microscopic findings, immunohistochemistry wherever required. The spectrum of pathological lesions
included both non-neoplastic and neoplastic lesions.
Conclusion: Chronic pyelonephritis was the most common lesion of all nephrectomies studied. Renal
cell carcinoma was the most common malignant lesion encountered in our study. Other rare malignant
lesions like sarcomatoid renal cell carcinoma, squamous cell carcinoma, PNET were studied.
Angiomyolipoma and oncocytoma are the benign neoplastic lesions seen in our study.
Keywords: Nephrectomy, Pyelonephritis, Renal cell carcinoma, Angiomyolipoma.

INTRODUCTION
Kidneys are one of the major organs
of the human body that serve several
essential functions. Their main function is to
regulate the balance of electrolytes in the
blood, along with maintaining pH
homeostasis. They also remove waste
products of metabolism from blood and
produce
erythropoietin
to
maintain
hematopoiesis
and
an
important
enzyme, renin to maintain blood pressure.
Kidneys are affected by various nonneoplastic and neoplastic pathological
processes. Common clinical conditions

involving
the
kidney
include
the nephritic and nephrotic syndromes, renal
cysts, acute kidney injury, chronic kidney
disease, urinary
tract
infection,
nephrolithiasis, urinary tract obstruction and
various cancers of the kidney. (1) Because of
widespread use of imaging, increased
number of renal lesions is being discovered.
These renal conditions can be managed
medically or surgically. Surgical removal of
the kidney is known as nephrectomy.
Nephrectomy is the standard surgical
procedure performed in irreversible kidney
damage and in the case of renal
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malignancies. Simple nephrectomy is
indicated in patients with symptomatic
chronic infection, obstruction, calculus
disease or severe traumatic injury that
caused irreversible renal damage and also to
treat renovascular hypertension. Radical
nephrectomy is standard treatment with
localized renal carcinoma with a normal
contralateral kidney. (2)
Aim:
 To study histopathological spectrum
of various lesions in nephrectomy
specimens.
 To analyze the frequency of nonneoplastic and neoplastic renal
lesions.
 To assess age and sex wise
distribution of various renal lesions.
MATERIALS AND METHODS
This is a retrospective study carried
out in the department of Pathology in
collaboration with department of Urology in
Age (yrs)
Female
Male
Total
%

our institute. Seventy seven consecutive
nephrectomy specimens received during the
period from August 2014 to July 2016 were
included in the study. The indications for
the nephrectomy and other available
relevant clinical information were recorded.
The weight, size, capsule and other changes
recorded in the grossing sheet were
analysed. All the specimens were fixed in
10% buffered formalin for 24-48 hours and
processed. Besides the routine Hematoxylin
and Eosin stain, special stains and IHC were
done
whenever
necessary.
The
histopathological slides were reviewed and
the microscopic findings were studied and
correlated with the clinical data. The results
were compiled and analysed.
RESULTS
In the present study 77 cases were
included. Out of 77 cases, age of the patient
ranged from 4 years to 63 years.

Table 1: Age and sex wise distribution of renal lesions
<10
11-20 21-30
31-40
41-50
51-60
>61
3
2
4
6
9
6
3
6
3
7
8
12
4
4
9
5
11
14
21
10
7
11.6% 6.4% 14.2% 18.1% 27.2% 12.9% 11%

In this study, most common age
group underwent nephrectomy were in 4th
decade. Male to female ratio was 1.3.

Fig: 1 Presenting complaints

Total
33
44
77
100%

%
42.8%
57.2%
100%

Table 2: Histopathological diagnosis of various renal lesions
Histopathological diagnosis
No. of
Percentage
cases
NON-NEOPLASTIC
Chronic pyelonephritis
33
42.9%
Hydronephrosis with CPN
10
12.9%
Tuberculous pyelonephritis
06
7.8%
Xanthogranulomatous
08
10.4%
pyelonephritis
Granulomatous interstitial nephritis
03
3.9%
Glomerulonephritis
02
2.6%
Total
62
80.5%
NEOPLASTIC
Benign
Angiomyolipoma
01
1.3%
Oncocytoma
01
1.3%
Malignant
Renal cell carcinoma
08
10.4%
Squamous cell carcinoma
01
1.3%
Wilms tumor
03
3.9%
PNET
01
1.3%
Total
15
19.5%

In
patients
nephrectomy, most
presentation was flank
hematuria,
burning

who
underwent
common clinical
pain, followed by
micturition
and
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increased frequency of micturition, fever. In
paediatric age group, abdominal mass is the
most common complaint.

Table 3: Histological variants of renal cell carcinoma
Histopathological variant No. of cases Percentage
Clear cell
05
71.4%
Chromophobe
01
14.2%
Sarcomatoid
01
14.2%

Fig 1a, 1b: Gross and photomicrograph (H&E, 10X) of Chronic pyelonephritis.
Fig 2a, 2b: Gross and photomicrograph (H&E,10X) of Tuberculous pyelonephritis.

Fig 3: Photomicrograph (H&E,10X) of Xanthogranulomatous pyelonephritis.
Fig 4: Photomicrograph (H&E,10X) of Chronic glomerulonephritis.
Fig 5a,5b : Gross and photomicrograph (H&E,10X;Inset,40X) of renal oncocytoma.
Fig 6a,6b : Gross and photomicrograph (H&E, 10X) of renal clear cell carcinoma.
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Fig. 6a, 6b: Gross and Photomicrograph (H&E, 10X) of renal clear cell carcinoma
Fig 7: Microphotograph(H&E, 10X) of angiomyolipoma cell

Fig 7: Photomicrograph (H&E,10X) of Angiomyolipoma.
Fig 8: Photomicrograph (H&E,10X) of Squamous cell carcinoma.
Fig 9a: Photomicrograph (H&E,10X) of Sarcomatoid renal cell carcinoma.
9b: Photomicrograph (IHC, 10X) of Sarcomatoid renal cell carcinoma. Tumor cells showing
cytoplasmic and membranous immunoreactivity.

DISCUSSION
In the present study 77 nephrectomy
specimens were analyzed. In this study
highest number of cases included was in the
age group of 4 th decade followed by 3rd
decade. Male to female ratio of all the
nephrectomies was 1.3. Ashima N Amin et
al (2015), (3) Lathif et al (2011), (4) Badmus

T et al (2008) (5) in their respective studies
concluded that the male to female ratio was
1.3:1, 9:1, 2:1. In Rafiq et al study, there
was a slight female predominance with a M:
F ratio 2.3:11. (6)
In our study, most common clinical
presentation was flank pain followed by
urinary symptoms. This finding is similar to
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study by Aiffa Aiman.et.al, Divyashree
B.N.et al and Mohammad Rafique
Zaki.et.al. (7,8,9)
In our study, non-neoplastic
conditions forms majority of the case load.
Chronic Pyelonephritis (CPN) is the most
common non-neoplastic lesion found in all
age groups accouting for about 42.9% of all
nephrectomies. This finding is similar to
Ashima N Amin et al (2015), Divyashree et
al (2014). (3,8)
Table 4: Comparision of our study with other studies
Studies
Non-neoplastic Neoplastic
Shaila et al (2015) (10)
77.6%
22.64%
Ashima N Amin et al (2015) (3)
54.2%
45.7%
Divyashree B.N et al (2015) (8)
72.41%
27.59%
Mahesh Kumar U et al (2012) (11)
45.4%
54.6%

In the present study, non obstructive
pyelonephritis was found to be more
common as compared to obstructive chronic
pyelonephritis. There were 10 cases of
Hydronephrosis with Chronic pyelonephritis
in this study. Most of these cases were due
to vesicoureteric reflux followed by ureteric
stricture. Prasanna. L. C. studied 30 cases of
hydronephrosis in which ureteric calculus
was the common cause. (12)
Out of 77 cases, 6 (7.7%) cases were
diagnosed as tuberculous pyelonephritis in
our study. Ibrahim Fathi Ghalayini.et.al
reported 9 (2.1%) out of 423 cases and 5
(0.8%) cases out of 646 nephrectomies
found in a Beisland et al study were
tuberculous pyelonephritis cases. (13,14) We
found 8 (10.3%) cases out of 77
nephrectomy specimens were having
xanthogranulomatous pyelonephritis as
underlying pathology. Our findings are
comparable with Ibrahim Fathi Ghalayini et
al study. (13) Glomerulonephritis accounts
for 3.8% of total cases.
Neoplastic lesions constituted 19.5%
of all renal lesions with a male to female
ratio of 1.8:1. Among the neoplastic lesions,
86.4% were malignant and 13.3% were
benign. Under neoplastic conditions we
encountered, renal cell carcinoma was the
most common, comprising of 10.4% (8
cases) of all nephrectomies followed by 3
cases (3.9%) of wilm’s tumor. This was

similar to findings of Aiffa Aimann et al,
Mohammed Rafique et al and Shaila et al
studies. (7,9,10) Histological types of renal cell
carcinoma in our study were 5 cases of clear
cell type, chromophobe and sarcomatoid
types 1 case each. This finding is similar to
Mahesh kumar et al observation. (11) In our
study, out of 3 cases of Wilm’s tumor,
histologically 2 cases had triphasic lineage
composed
of
blastemal,
epithelial,
mesenchymal components and 1 case had
biphasic lineage with mesenchymal and
blastemal elements.
Other rare neoplastic lesions were
squamous cell carcinoma and PNET
accounting for 1.3% each. Squamous cell
carcinoma originated from the urothelial
lining of the renal pelvis and involoved the
renal parenchyma at the time of detection.
Ureters and bladder cuff were negative for
tumor involovement or dysplasia, thus
confirming their localization to the kidney.
Peripheral primitive neuroectodermal tumor
(PNET) is primarily a tumor of soft tissue,
occasionally localized in the kidney. (15)
PNET case showed morphology of small
round blue cell tumor and the diagnosis was
confirmed by IHC for CD99.
Angiomyolipoma and oncocytoma
are the benign neoplastic lesions
encountered in our study and the incidence
of angiomyolipoma is 1.3% and it is
comparable with that of Ashima N Amin et
al and Nusrat Bashir et al studies. (3,16)
Oncocytoma incidence is 1.3% and it is
similar to shaila et al and Nusrat Bashir et al
studies. (10,16)
CONCLUSION
Nephrectomy is the standard surgical
procedure for many neoplastic lesions of the
kidney and in case of non-functioning
kidney. In our setup, majority of lesions are
non-neoplastic. Chronic pyelonephritis is
the most common non-neoplastic lesion and
among neoplastic lesions, renal cell
carcinoma is most common. Other benign
and malignant neoplastic lesions are
comparatively rare.
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