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Incidental occurrence of papillary renal cell carcinoma
in the native kidney with autosomal dominant polycystic
kidney disease after renal transplantation: A case report
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Abstract. Autosomal dominant polycystic kidney disease
(ADPKD) is one of the best-known genetic diseases. Almost
half of the patients with ADPKD will develop end-stage
renal disease, and the majority of patients are treated with
renal transplantation. The current study presents a case that
developed papillary renal cell carcinoma (PRCC) in the native
right kidney 10 years after renal transplantation. PRCC is a
not common malignant tumour entity (18.5% of all cases of
renal cell carcinoma) compared with common clear cell renal
carcinoma (65-70% of all cases of RCC).

Introduction

Diagnosis of renal cell carcinoma in cases with polycystic
kidney diseases may be difficult and often delayed despite
the use of contrast-enhanced computed tomography (CT)
and magnetic resonance imaging (MRI) (1). The presence of
multiple and irregular sized cysts with haemorrhage and pain
and maybe infection play a role in rendering early diagnosis
of renal cell carcinoma. Autosomal dominant polycystic
kidney disease is the most common autosomal dominant
hereditary renal disease, which frequently leads to end-stage
renal disease, necessitating dialysis during or after the sixth
decade of life. The estimated prevalence of ADPKD is 1 in
1,000-2,500 individuals (2).

Case presentation
A T2-year-old patient, height 180 cm, weight 81 kg, BMI 25

(normal weight), with end-stage renal disease due to autosomal
polycystic kidney disease (ADPKD) received a living kidney
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graft. No history of long-standing analgesics. The patient has
a history of nicotine abuse (25 cigarettes per day). The family
history of the patient revealed that the father, one sister and
the grandparents of the patient have not suffered from any
tumours or kidney diseases. The mother and another sister
have suffered from polycystic kidney disease. The patient
underwent haemodialysis from 2006 until the date of trans-
plantation. After that, he received a transplanted kidney in the
right iliac fossa in November 2010. No coronary angiography
and no renal functions before transplantation. Preoperatively
he suffered from renal anaemia, hypertension, ischaemic heart
disease and multiple severe arterial and arteriolar atheroscle-
rosis. Concomitantly, he suffered from arachnoid cyst, multiple
aneurysms in the carotid artery and in the cerebral vessels. He
had also multiple liver cysts and colonic diverticulosis. He had
developed renal hyperparathyreoidismus in 2009. He received
parathyroidectomy with reimplantation in the neck muscle
(sternocleidomastoideus muscle). There is no nephrectomy
of the suffered native kidney because there were no medical
issues. 8 years after transplantation he developed squamous
cell carcinoma in the skin of the face. Recently in November
2020, he has developed sustained right renal pain and pressure
symptoms.

In the clinical examination of the patient, there were
bad general conditions with reduced weight and renal
pain. The ultrasonography showed polycystic kidneys at
both sides. There was a suspected cystic lesion in the right
kidney. The transplanted right kidney was normal. The
computer tomography showed haemorrhagic renal cyst
in the right kidney, which was 10 cm in diameter (Fig. 1).
Preoperatively, there are no available Computer tomography.
The examination of the urine showed excessive RBCs.
The laboratory results showed normal renal functions of
the transplanted kidney. At this point, there was a clinical
indication of nephrectomy in the right side for the polycystic
native kidney. In the gross pathology, there were multiple
cysts with thin rim of kidney tissue in-between the cysts. One
cyst in the lower pole was large, ~20 cm in diameter with
solid area of ~4 cm in diameter (Fig. 2). The microscopic
examination showed a papillary renal cell carcinoma
(PRCC-type 1) of the right polycystic kidney, ~4 cm in
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Figure 1. Right kidney with large cystic lesion in the lower pole. Multiple
cysts in the kidney of a patient with autosomal dominant polycystic kidney
disease. A large cyst in the lower pole with friable brown lining tissue (arrows
indicate the cyst).

Figure 2. Right native kidney with polycystic kidney disease. Computer
tomography captured images of the large cyst in the lower pole with friable
tumour tissue and haemorrhage, surrounded by multiple cysts with smooth
lining.

Figure 3. Right native kidney with polycystic kidney disease. Lower pole
after cutting revealed a large cystic tumour and brown friable tissue inside
the cyst (arrows indicate the cyst).

diameter, which incorporated in the large cyst (Fig. 3). After
completing microscopic examination, there is only stage
pTla (Fig. 4) without metastasis and with complete resection
(RO). PRCC has traditionally been subdivided into two types.
Type 1 carcinomas have papillae covered by cells with nuclei
arranged in a single layer, however, Type 2 carcinomas have
nuclear pseudostratification, often high nuclear grade with
abundant eosinophilic cytoplasm (1,2).

Figure 4. Histological stain of papillary renal cell carcinoma, type 1 and
low-grade (G1). Sample was taken from the tumour tissue from the cyst in the
lower pole. Staining was performed using haematoxylin and eosin.

Postoperatively, there were no signs of metastasis in the
body. The transplanted kidney is well functioning.

Discussion

Almost half of the patients with ADPKD will develop
end-stage renal disease (3). There are accepted indications
of nephrectomy in ADPKD cases, such as recurrent
pyelonephritis, cyst haemorrhage requiring repeated
transfusions, pain refractory to medical management and
massively enlarged kidneys that cause pressure symptoms
of the organs in the true pelvis or mechanical pressure
with reduced blood supply of the transplanted kidney (4,5).
There is overall increased tendency of malignancy after
transplantation (6). A total of 5% of all malignancies after
transplantations are kidney tumours, twice the amount of that
in the general population (7). After kidney transplantation,
there is detectable increased risk (15-fold) of developing
renal cell carcinoma (RCC) (8,9). Among these tumours,
there is increased incidence (40%) to develop papillary
renal cell carcinoma after transplantation compared to
prevalence of only 10-15% in the general population (10,11).
This is obviously because of the wide and expanded use of
ultrasound and computer tomography in the hospitals (12).
A particular attention should be given for patients with
ADPKD after transplantation, to exclude early tumours.
Previous studies (Table I) have revealed that organ-confined
RCCs, especially those smaller than 4 cm in diameter (pT1la),
could be completely cured by partial or total nephrectomy but
RCCs more enlarged than 7 cm in diameter (pT2) require an
adequate tumour-free waiting period after surgery (13,14).
Not only is there a risk of developing RCC in the native
kidney but also in the transplanted kidney as we already
presented in a previous work (15). We have supposed, that
there are many sustained risk factors in these patients such as
smoking, obesity and abuse of analgesics as well as prolonged
use of high-dosage immunosuppressive therapy after trans-
plantation which enhance the formation of tumours (6,16).
Tumours under 4 cm are difficult to be detected in the
native polycystic kidney and there is important need of
screening and close follow-up of these patients with urine
analysis, ultrasonography and computer tomography. With
persistent symptoms such as side pain or haematuria, a
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Table I. Previous case reports and works from 1993-2016.

Case report Year Age, years Sex Maximum size, cm Pathological subtype (Refs.)
Sulser et al 1993 37 M 4 PRCC (23)
Keith et al 1994 31 M 7 CCC (1)

44 F 6 CcCC

62 F N.A. Sarcomatoid RCC
Gatalica et al 1994 44 M N.A. PRCC (24)
Soderdahl et al 1997 63 M 4.5 (multifocal) CCC, PRCC (25)
Jirgensen et al 1999 72 F N.A. CCC (26)
Hama et al 2005 66 F N.A CCcC 27
Lang et al 2005 47 M 4.8 N.A. (28)
Kato et al 2007 56 M N.A CCC, PRCC 29)
Chang et al 2007 58 M 8 (bilateral) CCC, PRCC (30)
Chang et al 2009 58 F 4 CcccC (31)
Zeile et al 2011 47 M 3.6 ccc (32)
Misumi et al 2012 57 M 1 PRCC type 2 (33)
Na et al 2012 45 M 6 (multifocal) CCC, PRCC 34)
Konosu-Fukaya et al 2013 58 M 7 PRCC type 1 (35)

32 M 1 PRCC type 1
Ito et al 2014 67 F 3 CcccC (36)
Zhang et al 2016 73 F 34 PRCC type 2 (37)
Nezu et al 2016 47 F 3.6 CCcC (38)

M, male; F, female; PRCC, papillary renal cell carcinoma; CRCC, clear renal cell carcinoma.

nephrectomy should be performed. There is also an elevated
risk of late-onset kidney cancer (17,18) and also in studies that
included recipients of other transplanted organs (19,20), which
is not well understood.

In conclusion, this case and our previously published
cases (15) demonstrate from the clinical point of view the
importance and urgent development of a screening method
including clinical examination, urine analysis, ultrasonog-
raphy (21,22) and computer tomography in short intervals for
detecting and monitoring not only the transplanted kidneys
but also to exclude the malignancy of both native and trans-
planted kidneys as well as to early detect the malignant
tumours to enhance better outcome without metastasis. From
the histopathological point of view, there is the need to deal
macroscopically with the surgically removed kidney with
care and insisting on dissecting the kidney in thin sections
(5-10 mm thick) to detect small tumours within the heavy
large tissue of a polycystic kidney, which is normally above
4 kg weight.
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