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ABSTRACT

Background: Kidneys canbe involved in various pathological processes. Nephrectomy is a common procedure in urological practice. Indications
for nephrectomy can display geographical differences in different countries around the world with different urological causes. The aim of the study
was to analyse the various lesions in nephrectomy specimens in a tertiary care hospital in Kurnool, Andhra Pradesh, South India and also to know
the frequency of lesions according to the age, gender and histology. Materials and Methods: It is a retrospective study, done over a period of 13
years from June 2007 to March 2020 which included 132 nephrectomy cases. Patient information such as age, gender, clinical diagnosis,
radiological data such as USG and CT results, gross morphology and microscopic data were recorded from the available data. Results: Of 132
nephrectomy specimens, 55 (41.66%) were males and 77 (58.34%) were females. The mean age was 40.46 years. 99 (75%) nephrectomy
specimens showed - non-neoplastic lesions and 33 (25%) showed neoplastic lesions. The most common non-neoplastic lesions were chronic
pyelonephritis in 62 (46.96%) patients, followed by tuberculous pyelonephritis in 20 (15.15%) patients. RCC (n = 27) was the most common
neoplastic lesion. Conclusion: Chronic pyelonephritis remains the most common non-neoplastic cause of nephrectomy. RCC is the most common
neoplastic cause of nephrectomy. Tuberculosis has a high incidence in developing countries. Awareness of renal TB is required for the physicians,
to suspect this disease in patients with unexplained urinary tract abnormalities, particularly in those with any immunosuppression and those
coming from TB-endemic areas.
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INTRODUCTION

A wide range of benign and malignant pathologies arise from various
components of the renal parenchyma, notably tubular epithelium.[1]
Nephrectomy is a common surgery, indicated for many of these
pathologies. Simple nephrectomy is recommended for patients with
irreversibly damaged kidney resulting from symptomatic chronic
infections, obstruction, calculus disease, vesicouretric reflex,
congenital dysplasia, nephrosclerosis, cystic disease, dysplasia's and
severe traumatic injury.[2]

Radical nephrectomy is the treatment of choice for malignant tumors.
Renal tumours include a wide variety of neoplastic lesions with
patterns that are relatively distinct for children and adults[3-5]. Renal
tumors are the 13th most common malignancy, worldwide. [6]. 99
percent of renal neoplasms are malignant, the most common being
renal cell carcinoma and Wilm's tumor. [7].

Worldwide, indications for nephrectomy in different countries can
display geographical differences with different urological causes.The
objective of this study is to observe the continuum of histopathological
lesions in nephrectomy cases performed in our department. We also
analyzed the age and sex distribution, neoplastic and non-neoplastic
distribution of cases along with other histomorphologic
characteristics. Ours is a tertiary care center serving both urban and
rural communities in the southern part of India.

MATERIALSAND METHODS

The present study was conducted in the Department of Urology in
collaboration with the Department of Pathology, Government Medical
College, Kurnool, Andhra Pradesh, which is a tertiary care centre. This
is a retrospective study done over a period of 13 years from June 2007
to March 2020. A total of 132 cases of nephrectomy specimen were
studied during this period. All nephrectomy cases were taken out from
the records of the department and reviewed. Patient particulars were
noted in detail on proformas, which included age, sex, and clinical
findings; investigations such as CT scan, USG, and other relevant
investigations including isotope renal scan were also recorded. Intra-
operative findings and gross findings of nephrectomy specimens were
noted. The tissue was processed as per standard practice; 4- to 5-pum-
thick sections were cut using a rotary microtome. Special stains and
immunohistochemistry was also performed where appropriate.

RESULTS

In the present study, total 132 patients underwent nephrectomy. Of
these 132 patients, 117 were adults and 15 were paediatric patients.
Mean age of the patients in the present study is 40.46 years. The
youngest patient's age was 5 months old and the oldest was 80 years
old. Most common affected age group was 51 — 60 years age group
with 27 cases contributing 20.45% of total cases. (Table. 1) 55
(41.66%) patients were male and 77 (58.34%) patients were female;
with the male to female ratio of 1:1.4. (Table. 2)

99 (75%) cases were non-neoplastic and 33 (25%) cases were
neoplastic. Among the non-neoplastic diseases leading to
nephrectomies, most common pathology was chronic pyelonephritis
noted in 62 cases (46.96%). In neoplastic lesion, most common were
renal cell carcinoma noted in 27 cases (20.45%). (Table. 3)

Table 1: Age-wise distribution of nephrectomy specimens

SL.No. Age group | No of patients | Percentage
1 0-10 11 8.33
2 11-20 8 6.06
3 21-30 26 19.69
4 31-40 20 15.15
5 41 -50 25 18.93
6 51-60 27 20.45
7 61-70 11 8.33
8 71 - 80 4 3.03
Table 2: Gender-wise distribution of nephrectomy specimens
Sex Number Percentage
Male 55 41.66
Female 77 58.34

21-30 years (n=25) followed by 31-40 (n=20) were the most common
age groups involved in non-neoplastic lesions. The neoplastic lesions
were most commonly noted in the age group of 51-60 years (n = 16)
followed by 41-50 (n = 9). Majority of cases of chronic pyelonephritis
were seen in the age group of 21-40 years (n=37). 20 cases of
tuberculous pyelonephritis were noted, with maximum cases noted in
the age group of 21-40 years.
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diagnosis and discrepancies in the treatment of this lesion.

Table 3: Distribution of nephrectomy specimens according to
histopathological lesions

SL.No. Lesion No of [Percentage
patients
1 Chronic Pyelonephritis (CPN) 62 46.96
2 Renal cell carcinoma 27 20.45
3 Tuberculous pyelonephritis 20 15.15
4 Hydronephrosis with CPN 9 6.81
5 Xanthogranulomatous 3 2.27
Pyelonephritis

6 Hydatid cysts 3 2.27
7 Pyonephrosis 2 1.51
8 Wim's tumor 2 1.51
9 Squamous cell carcinoma of pelvis 1 0.75
10 multi-cystic nephroma 1 0.75
11 Renal sarcoma 1 0.75
12 Congenital mesoblastic nephroma 1 0.75

DISCUSSION

Kidneys can be affected by both neoplastic and non-neoplastic
conditions, that can lead to nephrectomy. This present study consist of
132 nephrectomies cases which were analysed. In the present study
maximum cases were noted in the age group of 51-60 years. This was
in concordance with the studies by Gupta et al[8] and Kathirvelu S[9].

Males accounted for 55 cases (41.66%) and females accounted for 77
cases (58.34%) with a M:F ratio of 1:1.4. Similar findings were
observed in studies performed by Rafique M [10] and Aiman etal [11].
However male preponderance was observed in the studies done by
LathifF[12] and Badmus TA[13].

In the present study, CPN (46.96%), followed by RCC (20.45%), were
the most common indications for nephrectomy. CPN was recorded as
the most common indication in the studies done by Popat VC et al[14],
Thaker BD et al[15] and Gupta et al[8]. Despite the advent of newer
and more effective antibiotics, chronic pyelonephritis and its variants
continue to be the leading cause of nephrectomy in developing
countries.

In our study, a total of 33 (25%) neoplastic lesions were observed, of
these majority i.e. 27 cases (20.45%) were RCC. This was in
concordance to the findings of Gupta et al [8] and Rafique et al [10]
who reported that majority of malignant neoplasms of Kidney were
Renal Cell Carcinoma. In the present study most common histological
type was clear cell carcinoma.

Primary squamous cell carcinoma rarely presents in the upper urinary
tract. Li et al [16] and Blacher et al [ 17] reported very low incidence of
renal squamous cell carcinomas among malignant renal tumors, in the
range of 0.5-0.8%. Accordingly, we also came across only one case of
primary squamous cell carcinoma which was noted arising from renal
pelvis.

Chromophobe cell carcinoma is a rare renal tumor with different
histochemical, ultrastructural and genetic features. It accounts for 5%
of renal cell carcinoma [18]. We had a case of chromophobe cell
carcinoma in a 55 years female who presented with hematuria and
mass in the abdomen. CT scan showed renal cell carcinoma with
rupture causing perinephric hematoma. Grossly the tumor was
solitary, circumscribed, grey tan with areas of necrosis and perinephric
hematoma collection (Fig 1) (Fig 2).

Spontaneous perirenal haemorrhage is an uncommon entity. Rupture
could occur due to tumoral invasion of capsular or vascular structures
or due to tension as a result of increased renal venous pressure caused
by tumor invasion or due to necrosis caused by the growth of the tumor.
These patients should be managed in an emergency approach, to
decrease morbidity and mortality.

In our study, a case of multi-cystic nephroma was seen in a 33 year
female, who presented with mass abdomen. It is a rare benign cystic
lesion of kidney. These tumors usually presents as unilateral
multicystic renal mass without solid elements (Fig 3) (Fig 4).
Although the histological characteristics of cystic nephroma are well
described, gross similarities with other renal cystic tumours and
particluary with cystic renal cell carcinoma can cause confusion in the

Figure3: Gross photograph of multi-cystic nephroma
Figure4: Photomicrograph of multi-cystic nephroma

There is a worldwide increase in extrapulmonary tuberculosis,
especially in countries with a high prevalence of pulmonary
tuberculosis. 30-40 percent of extrapulmonary cases are caused by
urogenital tuberculosis, second only to lymph node involvement. [19].
In the present study there were 20 (15.15%) cases of tuberculous
pyelonephritis. No other study had such high incidence of TB cases
(Table 4). This could be due to geographical variation, where
Tuberculosis is endemic in southern India. Also the low socio-
economic status of the patients could be the reason for delay in the
diagnosis and management of renal tuberculosis. High index of
suspicious of tuberculosis should be kept in mind while managing
patients with non-functioning kidneys. Also these tuberculosis
patients should be diagnosed in the early stages and should be properly
followed to prevent complications and further preventing progression
of kidneys into non-functioning status. Hence, there is a need to
emphasize the importance of early diagnosis and proper management
of urogenital tuberculosis.

Table 4: Comparison of incidence of Tuberculosis among various
studies

Study No of patients Percentage
Thaker et al [15] 1 1.4
Shanmugasamy. K et al.[9] 2 8.5
Popat VC et al[14] 4 5.12
Rafique M et al.[10] 9 7.6
Present study 20 15.15

In the present study there were 3 (2.27%) cases of
Xanthogranulomatous Pyelonephritis. Similar incidence was
observed in the studies by Gupta et al [8] Popat VC et al [14].
Xanthogranulomatous pyelonephritis is an uncommon, distinct, and
aggressive type of chronic pyelonephritis and if uncontrolled it spreads
to neighboring tissues and destroys it. Almost always, urinary
obstruction was present and was caused by renal stones.

In the present study there were 3 (2.27%) cases of Hydatid cysts.
Hydatid disease involving kidney is extremely rare, accounting only 2-
3% of all cases. Primary renal involvement without liver and lung
involvement is much more uncommon. Ameur et al has recorded the
largest series of renal hydatid, including 34 cases [20]. In general,
surgery is the treatment of choice in renal hydatid cyst affecting the
whole kidney with the destruction of renal parenchyma.

In the present study, 15 paediatric patients underwent nephrectomy.
Non-functioning kidneys secondary to PUJ obstruction was the most
commonly noted etiology, constituting 9 cases (6.81%). 2 case of
Wilms tumor, were noted in 5 and 8 months old children. Wilms tumor
is the most common noted childhood malignant renal tumor.

One case of congenital mesoblastic nephroma has been registered. It is
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arare tumor with an estimated incidence of approximately 8/million in
children under 15 years of age. Similar to uterine leiomyoma, the
lesion has a gross and histologic presentation, but consists of immature
renal stromal cells. (Fig 5) (Fig 6). The tumor also lacks renal blastema
and neoplastic metanephric components, thus differentiating it from
Wilms tumor. Almost always, CMN has a favourable prognosis.
Therefore, CMN needs to be properly diagnosed and differentiated,
primarily histologically, from other pediatric neoplasms.
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Figure S: Gross photograph of mesoblastic nephroma
Figure 6: Photomicrograph of mesoblastic nephroma

Primary sarcomas represents only 1-2% of malignant renal tumors and
are usually detected as incidental tumors [21]. In the current study, one
case of renal sarcoma was observed in a 12-year-old girl presenting
with loin pain (Fig 7) (Fig 8).
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Figure 7: Gross photograph of Renal sarcoma
Figure 8: Photomicrograph of Renal sarcoma

CONCLUSIONS

The current study provides insight into histological spectrum of
lesions in nephrectomy specimens in our institution. It represents the
disease pattern of this region. There were more non-neoplastic lesions
than neoplastic lesions. The most common non-neoplastic lesion being
chronic pyelonephritis. In developing countries, improved treatment
modalities for these inflammatory kidney lesions can minimize
nephrectomy rates. There is a high prevalence of Tuberculosis in
developing countries. There is a worrisome under-diagnosis of renal
TB, contributing to the development of renal insufficiency, which can
be prevented with correct and early specific therapy. The level of
suspicion for this subtle and extremely morbid disease should be
increased for all immunosuppressive patients and patients from TB
endemic areas. Further research is required to identify the various
patterns of clinical presentations of renal TB, as well as to develop
more efficacious diagnostic modalities and less toxic anti-TB drugs.
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