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Abstract There are few reported cases of renal cell
carcinoma (RCC) arising in kidney allografts. Whether
these tumours occur due to post-transplant malignant
transformation or are present at the time of trans-
plantation is unclear. The influence of immunosup-
pression must be considered in their development,
progression and treatment. We report a case of a RCC
presenting asymptomatically in a functioning live do-
nor renal allograft 173 months after transplantation.
In an attempt to avoid return to dialysis treatment, a
partial nephrectomy was carried out. To optimise the
procedure, and to assure cancer clearance, combined
intraoperative ultrasound and frozen section analysis
were used. Our patient remains disease free and dial-
ysis independent at 22 months follow up. To our
knowledge, this patient represents the only live donor
organ transplant tumour reported to be treated using
nephron-sparing surgery and remain dialysis indepen-
dent. Partial nephrectomy should be considered as a
treatment option in such cases.
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Introduction

Renal cell carcinoma accounts for 4.6% of cancers in
transplant recipients, compared with 3% of tumours
in the general population [1]. These tumours are reported
to behave more aggressively in transplant compared to
long-term dialysis patients, due to the influence of
immunosuppression [2].

Tumours most commonly arise in the native kidneys of
transplant recipients. The first case of de novo tumour
arising in a transplanted kidney was described in 1988 by
Scott et al. [3]. In reviewing the Cincinnati Transplant
Tumour Registry, Penn et al. identified 239 renal tumours
out of 7,248 tumours arising in allograft recipients [4]. Of
these lesions, 208 developed in the native kidneys of the
patient, ten were of unknown origin and 21 developed in
the allograft itself.

Tumours arising in allograft kidneys have been
treated in several ways. Reported cases include those of
incidental histology following removal of transplant
kidney that has failed to function [3, 7]. Others report
the use of radical or partial nephrectomy for incidental
or symptomatically detected lesions [8, 9, 10].

We report a patient who developed RCC in a live do-
nor allograft, which was successfully treated combining
nephron sparing surgery, intraoperative ultrasound and
frozen section analysis. Using these techniques the patient
is alive, continues on immunosuppression and is disease
free with no haemodialysis requirement 22 months fol-
lowing surgery. To our knowledge, this patient represents
the only reported live donor transplanted kidney patient
treated in this way who remains dialysis independent.

Materials and methods

Case report

We report a 47-year-old male who developed renal failure follow-
ing Henoch-Schonlein Nephritis: he became dialysis dependent first
in 1977 and received a cadaveric transplant in 1980. This failed
after 4 days due to acute rejection and was removed. The patient
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returned to dialysis before a further cadaveric transplant was per-
formed in 1982; the graft rejected after 9 months. After a further
period on dialysis, a third transplant was carried out in 1986. This
was a live donor transplant from the patient’s brother that was
placed intra-peritoneally due to the previous transplant surgery. An
upper pole artery from the main renal artery had to be sacrificed
due to its proximity to the aorta, resulting in a small area of
infarction of the upper pole of the donor kidney.

Following surgery, the maintenance immunosuppressive agents
were Prednisolone and Ciclosporin, and he did not receive induc-
tion antibody therapy.

At 173 months after transplantation the serum creatinine (Cr)
was elevated at 222 pmol/L (2.51 mg/dL) and urinalysis was dipstix
positive for blood, but he was otherwise asymptomatic. An ultra-
sound scan (USS) identified a 2-cm lesion in the upper pole of the
transplant kidney and USS guided biopsy confirmed this lesion to
be a renal cell carcinoma. A routine USS carried out 1 year pre-
viously was reported to be normal and urinalysis at this time
demonstrated no haematuria.

Computed tomography (CT) scan was performed, which con-
firmed a 2-cm mass confined to the upper pole of the transplant
kidney with no evidence of metastases. The native kidneys were
noted to be shrunken, consistent with end-stage renal disease.

The patient underwent a partial transplant nephrectomy
that was performed through a right paramedian incision, with a
wedge excision under intra-operative USS guidance. Macroscopi-
cally, approximately 30% of the kidney was excised and frozen
section margins examined intraoperatively were clear. Formal
histology confirmed a T1 NO MO clear cell carcinoma Fuhrman
Grade 3.

Postoperative recovery was complicated by a persistent urinary
leak that settled following percutaneous nephrostomy and ante-
grade stent insertion. Following partial nephrectomy, the Cr re-
mained stable at 225 umol/L (2.54 mg/dL), which was equivalent
to pre-operative values.

At 22 months the patient remains asymptomatic and disease free
on follow-up CT scanning. He remains dialysis independent (Cr
180 pmol/L (2.03 mg/dL). Since diagnosis, the patient’s immuno-
suppressive therapy has been reduced to prednisolone only. The
patient’s brother is followed up with regular surveillance USS of his
remaining kidney, and has also no evidence of disease to date.

Discussion

Partial nephrectomy is becoming more widely accepted
as a treatment alternative in the management of patients
with RCC for whom preservation of renal function is a
relevant clinical consideration. Data is accumulating to
suggest that preservation of renal function can be
achieved by this technique without sacrificing cancer
control [5]. Thus, patients developing renal cell carci-
noma (RCC) in allograft kidneys should be considered
for partial nephrectomy on this basis.

Concerns exist about the continuing use of immu-
nosuppressive agents in these patients following removal
of the tumour in case residual micro-metastases may
have more potential to grow due to reduced immuno-
surveillance. Reducing immunosuppression in renal
transplant recipients who develop malignancy does not
appear to be associated with a high risk of developing
acute rejection (AE Alfonso et al., unpublished data).
For these reasons, ciclosporin was discontinued. The
long-term improvement in renal function which has
occurred may be due to reversal of ciclosporin nephro-
toxicity.

Based on the reported literature, the time involved
in the development of RCC in transplanted kidneys
is extremely variable, ranging from 9-258 months
(Table 1). Whether the tumours observed in allograft
kidneys represent de novo transformation or trans-
planted disease is unknown. Evidence exists to support
the aetiology in both cases and, as not mutually
exclusive, both may occur in clinical practice. In our
patient it seems most likely that the malignancy
developed after transplantation, taking into account
the transplant interval along with negative ultrasound
and urinalysis a year before presentation.

Wunderlich et al. [11] in their study of 10,997 donor
kidneys identified 30 kidneys 0.273% (0.546% of renal
donors) with RCC at the time of preparation before
transplantation. Of these tumours, 67% were smaller
than 20 mm. Sixteen patients developed RCC between
3 and 12 years after transplantation, with the conclu-
sion that a significant number of these were present as
an intraparenchymal lesion at the time of grafting.
Wunderlich concludes that because of the significant
incidence (total 0.836%) of asymptomatic lesions in
renal donors, pre-operative ultrasound of donor
kidneys is advised [11].

Park et al. [9] consider the tumour they report to
represent de novo transformation, due to the significant
interval from transplantation to presentation:
258 months. They further supported this argument by
performing DNA banding that confirmed the tumour
had arisen from the donor. This is not conclusive, as the
natural history of RCC is variable, and both de novo
and in situ tumours would be expected to demonstrate
donor banding. Gunji suggests that de novo RCC may
develop rapidly after transplantation, as the time to
recognise tumour was only 9 months in their case report
[10] (Table 1).

Although no controlled trials have been performed,
transplantation probably benefits life expectancy and
usually improves quality of life when compared to hae-
modialysis in end-stage renal failure. With this in mind,
it would seem appropriate, where possible, to preserve
the transplanted kidney in the treatment of allograft
RCC.

Current evidence suggests that adequate surgical
clearance of RCC can be achieved in the non-immuno-
suppressed patient with a minimal margin of 5 mm, as
opposed to the previous recommended margins of
10-20 mm [12]. Having confirmed intraoperative clear
margins, local recurrence is unlikely, which essentially
assures local cancer control. Sutherland et al. describes
no cases of local recurrence with negative margins [12].

To assist in gaining satisfactory clearance and pre-
serve optimal renal function, the use of intraoperative
ultrasound (USS) is advised. This allows precise
determination of the extent of renal lesions and poly-
centricity [13, 14]. It is also reported to assist in
accurate assessment of the feasibility of partial
nephrectomy intraoperatively. USS provides a guide to
more accurate nephrotomy, facilitating the attainment
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Disease
Status

A
A
A
A
A
A

Yes
Yes
No
Yes
Yes
No

Follow Up Dialysis

(months)

13
11

36

Partial Nephrectomy
Partial Nephrectomy
Partial Nephrectomy 22

Treatment

Nephrectomy
Nephrectomy
Nephrectomy

TNM Stage (6)
TINOMO
TINOMO
TINOMO
TINOMO

Abdominal pain. USS TINOMO X2

Incidental USS
Abdominal pain. USS T2NOMO

Incidental Histology
Incidental USS

Incidental Histology

Presentation

Allograft
Type
Cadaveric
Cadaveric
Cadaveric
Live Donor
Cadaveric
Live Donor

Interval (months)

Transplant/
Presentation

85

228
157
258
173

Sex
M
M
M
F
M
M

Patient
Age

46

54

37

45

37

47

Table 1 Reported cases of RCC arising in allograft kidneys

Scott et al. [3]
Williams et al (7)
Feldman et al. [8]
Park et al [9]
Gunyji et al. [10]
Current Case

Author
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of negative resection margins during partial nephrec-
tomy [14].

All the previously reported cases of RCC in allograft
kidneys arose in patients receiving azathioprine and
prednisolone as immunosuppression [3, 7, 8, 9, 10]. One
patient was also taking ciclosporin. It is not known
whether the incidence will be higher in patients receiving
newer agents such as tacrolimus and mycophenolate, but
sirolimus has been reported to have anti-tumour effects
in laboratory studies [16].

Our patient received a live donor transplant from his
brother. In view of the frequency of bilateral renal
adenocarcinoma 0.5-1.5% [15], we have commenced a
routine surveillance ultrasound programme of the
brother’s remaining kidney. Due to the uncertainty
about the aetiology of RCC in the transplanted kidney,
surveillance of the paired transplanted organ from a
cadaveric donor is also advisable.

Interestingly, in our case it was noted intraopera-
tively, during original live donor transplantation, that
it was necessary to sacrifice an upper pole artery due
to its proximity to the aorta. This resulted in a degree
of continued upper pole ischaemia. The tumour re-
sected arose from the upper pole of the kidney and
raises the question as to whether ischaemia and
associated hypoxia to this pole contributed to de novo
transformation.

Conclusions

As the natural history of independent tumours is dif-
ficult to define, particularly in an immune-compro-
mised individual, it is impossible to categorically state
whether a tumour arising from an allograft kidney
represents de novo transformation or transplanted tu-
mour. This uncertainty makes it important to consider
surveillance of the partner kidney, either in the live
donor or paired cadaveric transplant. In treating these
tumours, a partial nephrectomy should be considered
because of the reduced quality of life which a trans-
plant nephrectomy will cause. For this to be performed
optimally, clear frozen section margins should be con-
firmed intraoperatively. To assist in obtaining satis-
factory clearance, intraoperative ultrasound is
advisable. Using these guidelines, it is possible for a
patient to remain dialysis independent and disease free
at 22 months post procedure. The role of ischaemia is
unclear in the development of RCC; however, cold and
warm ischaemic time may have relevance in this select
group of patients.

Summary of recommendations: treatment of donor kidney
RCC

— Where possible, consider partial nephrectomy.
— Combine intraoperative ultrasound with frozen sec-
tion to assure clear margins.
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— In live donor cases, follow up of the organ donor is
advised by annual surveillance ultrasound.

— In recipients of cadaveric allografts, the recipient of
the paired organ should be traced and annual sur-
veillance ultrasound performed.
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