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Abstract. The objective of this study was to report our 
pathological findings in nephrectomy specimens from 
patients treated for non‑functioning hydronephrotic kidney 
due to renal pelvic stone disease. A total of 97 patients who 
underwent nephrectomy for non‑functioning hydronephrotic 
kidneys between January, 2011 and June, 2014 were retro-
spectively reviewed. A non‑functioning kidney was defined 
as one having paper‑thin parenchyma on urinary ultrasound 
or computed tomography, exhibiting no contrast visualization 
in the collecting duct system on intravenous urography and 
having a split renal function of <10% on nuclear renal func-
tion studies. Following pathological evaluation, 9 patients 
were diagnosed with xanthogranulomatous pyelonephritis, 
9 with malignant tumors and 79 with chronic pyelonephritis. 
Of the patients with chronic pyelonephritis, 2 also had renal 
adenomas. The malignant tumors included 3 transitional cell 
carcinomas (TCC), 2 squamous cell carcinomas (SCC), 3 renal 
cell carcinomas (RCC) (1 sarcomatoid, 1 papillary and 1 clear 
cell RCC), whereas 1 patient had concurrent RCC and TCC. 
In conclusion, non‑functioning kidneys, particularly those 
with kidney stones, should be managed as possible malignan-
cies, due to the higher incidence of malignant tumors in such 
patients compared with the normal population.

Introduction

Smoking, high consumption of fatty foods, hypertension, 
diabetes mellitus, obesity and decreased physical activity are 

considered to be risk factors for renal carcinoma (1). Chronic 
inflammation has been proven to promote tumor growth (2). 
The effect of chronic irritation on different types of cancer has 
been previously demonstrated (3,4).

Bladder cancer is known to be caused by the chronic inflam-
mation associated with the presence of bladder stones (5), 
which results in neoplastic differentiation (6).

Chronic kidney stone disease may lead to loss of kidney 
function and subsequent nephrectomy. Chronic kidney stone 
disease has been shown to be associated with transitional cell 
carcinoma (TCC) or renal cell carcinoma (RCC) and kidney 
tumors have been found to be more frequent among patients 
with kidney stones  (7‑9). The number of studies and case 
reports reporting tumors in specimens from patients under-
going nephrectomy for non‑functioning kidney due to kidney 
stones is limited (10). Discriminating between benign condi-
tions and malignancies may be difficult in non‑functioning 
kidneys unless nephrectomy is performed, as reported in the 
literature (11).

In this study, we aimed to report our pathological findings 
in nephrectomy specimens from patients treated for non‑func-
tioning hydronephrotic kidney due to renal pelvic stones.

Patients and methods

Patients. Between January, 2011 and June, 2014, a total of 
97 patients underwent nephrectomy for non‑functioning hydro-
nephrotic kidney due to renal pelvic stones at the Departments 
of Urology of Bozok University and Diskapi Education and 
Research Hospital, Turkey. The pathology reports and patient 
data were retrospectively reviewed.

This study's protocol was approved by the Local Ethics 
Committee of Bozok University (604/01‑2014).

Definition of non‑functioning kidney. A non‑functioning 
kidney was defined as one having paper‑thin parenchyma on 
urinary ultrasound or computed tomography, exhibiting no 
contrast visualization in the collecting duct system on intrave-
nous urography and having a split renal function of <10% on 
nuclear renal function studies.
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Follow-up. The patient follow‑up included urinary ultrasound 
at 1 and 3 months postoperatively and, if necessary, computed 
tomography or magnetic resonance imaging.

Results

Patient characteristics. A total of 97  patients underwent 
nephrectomy for non‑functioning hydronephrotic kidney 
due to renal pelvic stone disease. The mean patient age 
was 61.98±9.6 years. Of the 97 patients, 40 were female and 
57 were male. Of the affected kidneys, 54 were on the right 
and 43 on the left side.

Pathological diagnosis. Following pathological evalua-
tion, 9 patients were diagnosed with xanthogranulomatous 
pyelonephritis, 9 with malignant tumors and 79 with chronic 
pyelonephritis. Among the patients with chronic pyelone-
phritis, 2 also had renal adenomas.

The malignant tumors included 3 TCCs, 2 squamous cell 
carcinomas (SCCs), 3 RCCs (1 sarcomatoid, 1 papillary and 
1 clear cell RCC), whereas 1 patient had concurrent RCC and 
TCC. The pathological diagnosis of the patients is summarized 
in Table I.

Follow-up. The patients were followed up for a mean of 1.4 years 
(range, 6 months‑3 years). The patients with TCC underwent 
ureterectomy and bladder cuff excision as an adjuvant operation. 
One patient required further treatment due to metastatic disease 
and eventually succumbed to the disease after 11 months. A total 
of 3 patients required adjuvant chemotherapy and the remaining 
patients were disease‑free at the last follow‑up.

Discussion

In functional kidneys, renal tumors may mimic urolithiasis 
and renal colic pain; therefore, they may be easier to diag-
nose. However, this may not be the case for non‑functioning 
kidneys. In functioning kidneys, normal blood flow may be 
visualized by contrast‑imaging studies, unlike non‑functioning 
kidneys (12). Therefore, tumors in non‑functioning kidneys 
may be harder to diagnose. For the treatment of a non‑func-
tioning kidney, simple nephrectomy is usually performed. 
The estimated age‑standardized renal carcinoma incidence 
per 100,000 individuals is 15.8 for men and 7.1 for women in 
Europe (13). However, the pathological evaluation revealed an 
incidence of malignancies of 9.3% in our study.

Patients appear to be prone to SCC following years of 
inflammation in the urinary tract caused by stone disease (14). 
There are several reports published on bladder stones and 
SCC (15,16), although SCC associated with kidney stones 
appears to be less frequent (17). This may be due to the lack of 
stasis in the renal pelvis compared to the bladder (18). Under 
conditions of stasis, such as in cases with hydronephrotic 
non‑functioning kidneys, the rate of SCC appears to increase. 
In a study by Shah et al (19), the authors reported 2 cases of 
untreated/neglected renal stones and suggest the stones to be 
the cause of malignancy.

Several case reports have been published regarding 
non‑functioning kidneys with kidney stones and SCC. 
Mathur et al (17) reported a case of renal SCC presenting as 

a multicystic mass. Verma et al (20) presented a case of SCC 
and kidney stones and reported the low incidence of this tumor 
in non‑functioning kidneys. In our study, 2 of the 97 patients 
(2%) had SCC in a non‑functioning kidney and both cases 
were associated with kidney stones, similar to the available 
literature.

In 2007, Yeh et al (12) published their series of 47 patients 
undergoing nephrectomy for non‑functioning kidneys with 
concurrent stone disease/chronic infection. In that study, 
~51% of the patients were diagnosed with malignancy post-
operatively, although  preoperative imaging studies suggested 
possible malignancy in only 15% of the cases. The tumors 
included 17 TCCs, 5 RCCs, 1 SCC and 1 epidermoid carci-
noma. There were 5 reported deaths during follow‑up. In our 
study population of 97 patients, the pathological examination 
revealed 9 malignant tumors (9.3%), namely 3 TCCs, 2 SCCs, 
3 RCCs and 1 case of concurrent RCC and TCC.

The limitations of the present study were its retrospective 
method and relatively small cohort.

In conclusion, non‑functioning kidneys, particularly 
those with kidney stones, should be managed as a possible 
malignancies, due to the the higher incidence of malignant 
tumors in such patients compared with the normal population. 
Prospective studies designed on larger cohorts are required to 
confirm these findings.
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