
aRtIcle

De Novo Renal Cell Carcinoma of Native Kidneys in Renal
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Abstract

Objectives: Our study aimed to determine the

incidence of de novo renal cell carcinoma in the

native kidneys of patients transplanted at our

center and to identify possible risk factors. 

Materials and Methods: We performed a

retrospective, single-center cohort study, which

included patients transplanted at the District

Hospital in Poznan, Poland, during 1994-2011,

among whom 836 were selected. Sixty-three

patients with confirmed de novo cancer were

found. Of those, 11 had renal cell carcinoma in the

native kidney (1.3%) and 2 in the transplanted

kidney (0.2%). 

Results: Mean follow-up was 10 ± 3.2 years. 

Mean age at renal cell carcinoma diagnosis was 

52 ± 9.4 years, and mean time from transplant was

3 ± 2.6 years. A statistical analysis showed no

significant differences in demographic or clinical

characteristics between renal cell carcinoma and

noncancer group, except for the prevalence of male

sex and smoking in the cancer group (P < .05). 

Conclusions: Renal cell carcinoma development in

the native kidney seems to be an early event,

frequently observed within 4 to 5 years after

transplant. We believe that kidneys in renal

transplant recipients should be routinely screened

by ultrasound for early diagnosis.
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Introduction

Renal transplant is the treatment of choice for the end-
stage renal disease. The development of new and
potent immunosuppressants has led to prolonged
long-term graft survival; however, adverse effects
associated with the use of immunosuppression often
result in several complications. Renal transplant
recipients are known to be at a higher risk for de novo
cancer than the general population.1 The data suggest
the prevalence of renal cell carcinoma (RCC) in the
native kidney of renal transplant recipients.2-5 The
reported incidence of de novo RCC in native kidney
varies between 0.3% to 4.8%.6 Several risk factors have
been suggested including duration and type of
immunosuppression, native kidney disease,
recipient/donor age, pretransplant dialysis time, and
microscopic hematuria.6 This study sought to
determine the incidence of de novo renal cell
carcinoma in the native kidney of patients
transplanted at our center and to identify possible risk
factors.

Materials and Methods

We performed a retrospective, single-center cohort
study, which included patients transplanted at the
District Hospital in Poznan, Poland, during 1994-2011,
among whom 836 were selected. All protocols were
approved by the ethics committee of the institution
before the study began, and the protocols conformed
with the ethical guidelines with the 1975 Helsinki
Declaration. Written, informed consent was obtained
from all patients. All transplanted patients were white
and received deceased-donor kidneys. Sixty-three
patients with confirmed de novo cancer were found;
of those, 11 had RCC in the native kidney (1.3%) and
2 in the transplanted kidney (0.2%). The patients did
not have a prior history of malignancy, and all
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reviewed cases were de novo malignancies. Their
diagnoses were based on routine ultrasound during
the follow-up and confirmed by computed
tomography. Tumor staging and grading were present
according to current tumor, node, metastases (TNM)
and histopathologic grading classifications. Patients’
data were analyzed including donor and recipient
age, sex, underlying renal disease, time on
pretransplant dialysis, number of transplants, age at
tumor diagnosis, cold and warm ischemia time,
degree of HLA match, percentage of panel-reaction
antibodies, type of immunosuppressive therapy,  and
outcome of the patient. Continuous variables
expressed as mean values ± standard deviation were
compared using the t test or the Mann-Whitney U
test. Categorical variables were analyzed by a chi
square test. Also, the Kaplan-Meier survival analysis
was performed with comparison by the log rank test.
Values were considered to be significant when 
P < .05.

Results

Eight patients with RCC in the native kidney were
men, comprising 81.8% of the group (Table 1). The
mean time of pretransplant hemodialysis was 
25 ± 22.6 months. The mean age at RCC diagnosis
was 52 ± 9.4 years, and the mean time from
transplant was 3 ± 2.6 years. The initial nephropathy
in the group included 8 cases of chronic
glomerulonephritis, 2 cases of polycystic kidney
disease, and 1 case of hypertensive nephropathy.
Histologically, surgical specimens revealed 6 clear
cells, 2 papillary, 2 tubulopapillary, and 1
tubulopapillary/clear cell carcinomas, and were
staged to pT1 in 9 cases, pT2 in 1 case, and pT3 in 1
case. The grading was G1 in 1 case, G2 in 5 cases, and
G3 in 4 cases (1 type, staging, and grade was
unknown). In addition, 2 patients with RCC
developed multiple lesions of squamous-cell
carcinoma located on the head and upper
extremities. 

Treatment of RCC included nephrectomy,
reduction of immunosuppression, or conversion to
mTOR inhibitor (6 cases). One patient failed to
respond to the treatment and died. Of the remaining
10 patients, 8 patients had stable allograft functions,
whereas 2 patients were on hemodialysis. None of
them showed any evidence of tumor recurrence. The
mean follow-up for the group was 10 ± 3.2 years. A

statistical analysis did not show significant
differences in demographic or clinical characteristics
between RCC and noncancer group, except for the
prevalence of male sex and smoking in the cancer
group (P < .05). No significant differences in other
suspected risk factors, including immuno -
suppressive protocols, time on pretransplant dialysis,
or donor/recipient age, were found between the
groups.

Discussion

This study analyzed data of patients transplanted at
the District Hospital in Poznan, Poland, during 1994 to
2011, among whom 836 patients were selected. Sixty-
three patients with confirmed de novo cancer were
found, of those 11 had RCC in the native kidney (1.3%)
and 2 in the transplanted kidney (0.2%). Our findings
regarding a high incidence of RCC in the native
kidney of renal transplant recipients are consistent
with previous observations.2, 4, 5 The estimated rate of
RCC development in native kidney is 10 to 100 times
the incidence in the general, immunocompetent
population7; while RCC occurrence in the graft has
been reported to be less frequent, accounting for
approximately 10% of cases.8

The high incidence of RCC observed in our series
seems to be associated with prolonged immuno -
suppression, smoking, and male sex (the number of
estimated age-standardized kidney cancer incidences
per 100 000 people in 27 European countries are 15.8
for men and 7.1 for women).9 The main cause and
duration of end-stage renal disease are also suspected
to be a primary determinant of risk for RCC
development in the native kidney.10, 11 Some reports
indicate that end-stage renal disease patients have
approximately 100 times greater risk of RCC than age-
matched healthy controls.12 The risk is also expected to
increase progressively to the duration of dialysis.
Renal cell carcinoma occurring in end-stage renal
disease is characterized by a younger age at diagnosis
and higher incidence rate of male to female, compared
with the general population.13 It also is believed that
acquired renal cystic disease, which develops in end-
stage renal disease patients, is a risk factor for RCC.
The incidence of RCC in this group is 3 to 6 times
higher than it is in the general population.12, 13 Our
findings also may reflect the upward trend of kidney
cancers observed worldwide, especially in Europe and
North America.14 The causes of this trend are not well
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understood and might be associated with specific risk
factors including obesity, age, smoking, hypertension,
diabetes, and diet. 

The statistical analyses did not show significant
differences in other suspected risk factors, including
immunosuppressive protocols, time on pretransplant
dialysis, or donor/recipient age between RCC and
noncancer group.8, 15 As mentioned before, acquired
renal cystic disease is a recognized risk factor for RCC.
In our series, however, this correlation was not found.
It is also worth mentioning that RCC was found in
1.5% of routine nephrectomies, before transplant.
Other reports indicate the incidence rate of RCC 1.8%
to 4.2%.13, 16 The standard procedure preoperatively
in our center involves an abdominal ultrasonography
performed every 6 months, followed by computed
tomography scan when suspected solid masses are
found. In case of confirmation, a nephrectomy and
histologic study on the tumor are done. 

We are aware of the limitations of our study
including a relatively small cohort from a single center,
the retrospective nature of the analysis, and the
limited clinical data available. Long-term prospective
studies and large registries should provide a better
understanding of contributing risk factors. 

In conclusion, most RCCs in renal transplant
recipients are low-stage, low-grade tumors with a
favorable prognosis; however, the prognosis of
metastatic RCC is poor.17 These tumors are generally
small and asymptotic, and their diagnosis is usually
incidental. It also seems that RCC development in the
native kidney of renal transplant recipients is an early
event, frequently observed within 4 to 5 years after
transplant.8 We believe that kidneys of renal

transplant recipients should be routinely screened by
ultrasound during that period for early stage
diagnosis. This cost-effective and minimally invasive
method still provides the best predictive value in
screening and diagnosing of RCC and could
substantially improve patient outcomes. 
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table 1. Clinical and Pathological Characteristics of Renal Transplant Recipients With RCC in the Native Kidney

Age at Transplant Sex ESRF Time of Diagnosis Tumor Location Type of Tumor Stage Immunosuppression Treatment Outcome

(y) (y)

47.3 M Chronic glomerulonephritis 4.3 Right kidney Tubulopapillary/ pT1N0M0, G2 Tac+MMF+P Open right nephrectomy Alive

clear cell

48.2 F Chronic glomerulonephritis 2.0 Left kidney Clear cell pT1bN0M0, G3 CsA+Aza+P Open left nephrectomy/ Alive

conversion to RAPA+P

37.0 M Chronic glomerulonephritis 9.0 Right kidney Clear cell pT2N1M1, G3 Tac+Aza+P Open right nephrectomy Dead

(metastases Th4)

32.4 M Chronic glomerulonephritis 0.5 Right/left kidney Clear cell not known CsA+Aza+P Open bilateral nephrectomy/ Alive

conversion to RAPA+MMF+P

64.3 M Hypertensive nephropathy 2.7 Right/left kidney Clear cell pT1bN0M0, G3 CsA+Aza+P Open bilateral nephrectomy/ Alive

conversion to RAPA+P

50.6 M Chronic glomerulonephritis 1.0 Right kidney Papillary pT1N0M0, G2 Tac+MMF+P Open right nephrectomy/ Alive

conversion to RAPA+MMF+P

50.5 F Chronic glomerulonephritis 5.7 Right kidney Papillary pT1aN0M0, G2 Tac+Aza+P Open right nephrectomy/ Alive

conversion to RAPA+P

41.2 M Polycystic kidney disease 3.3 Left kidney Tubulopapillary pT1N0M0, G2 CsA+Aza+P Open left nephrectomy Alive

50.2 M Chronic glomerulonephritis 1.6 Right kidney Clear cell pT1N0M0, G3 Tac+MMF+P Open right nephrectomy/ Alive

conversion to RAPA+MMF+P

60.5 M Polycystic kidney disease 0.4 Right kidney Clear cell pT1bN0M0, G2 Tac+MMF+P Open right nephrectomy Alive

60.5 M Chronic glomerulonephritis 1.3 Left kidney Tubulopapillary pT1aN0M0, G1 CsA+Aza+P Open right nephrectomy Alive

Abbreviations: AZA, azathioprine; CsA, cyclosporine; ESRF, end-stage renal failure; F, female; M, male; MMF, mycophenolate mofetil; P, prednisolone; RAPA,
rapamycin; Tac, tacrolimus 
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