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A B S T R A C T

Introduction and importance: Renal transplant recipients have a higher risk for developing cancers compared to the
general population due to high-dose immunosuppression. The risk of renal cell carcinoma (RCC) in native kid-
neys is 7-fold greater than the general population and development of RCC in an allograft kidney is extremely
rare. We report the diagnosis and management of a large RCC in an allograft renal transplant and metastatic
disease in a regional lymph node.
Case presentation: A 46 year old male patient with a history of simultaneous pancreas and kidney transplant
presented with visible haematuria. His pancreas allograft continued to function well however following severe
BK nephritis his renal transplant failed. A CT urogram demonstrated a 6 cm contrast enhancing mass in the failed
renal transplant and an enlarged pelvic lymph node. He underwent a transplant nephrectomy with excision of the
metastatic lymph node deposit.
Clinical discussion: We report the diagnosis and management of a large RCC in an allograft renal transplant and
metastatic disease in a regional lymph node. There is currently no guidelines on the management of allograft
RCC.
Conclusion: Our case report shows that surgical excision of a large RCC in an allograft renal transplant is possible.

1. Introduction

Renal transplant recipients have a higher risk for developing cancers
compared to the general population due to high-dose immunosuppres-
sion. The risk of developing lymphoma is approximately 35 times
greater than the general population [1]. In addition, renal transplant
recipients <50 years, have a 200 fold increased risk for developing
cutaneous cancer compared to an age-matched non-transplanted popu-
lation 6 years post-renal transplant [2]. Overall, there is a 14 % risk for
developing neoplasia within the first decade of renal transplantation and
this risk increases to 40 % at 20 years post-transplant. Conversely, this
compares to a 6 % cumulative incidence in an age-matched non-trans-
planted population [3]. Furthermore, transplant recipients have more
aggressive cancer and poorer prognostic outcomes compared to the
general population [4]. Finally, the risk of renal cell carcinoma (RCC) in
native kidneys is 7-fold greater than the general population and [5]
development of RCC in an allograft kidney is extremely rare. We report
the diagnosis and management of a large RCC in an allograft renal
transplant and metastatic disease in a regional lymph node.

2. Methods

Surgical Case Report (SCARE) guidelines were followed when
writing this case report [6].

2.1. Case report

A 46 year old male patient presented with visible haematuria. He had
no history of recent trauma, urinary tract infections (UTIs) and was a
lifelong non-smoker. His relevant past surgical history was a simulta-
neous pancreas and kidney transplant in 2014 (see Drawing 1) due to
insulin dependent diabetes mellitus (IDDM) for 25 years which resulted
in diabetes mellitus (DM) induced nephropathy in 2013.

Initially, there was excellent pancreas and renal allograft function.
However, in 2015, he developed severe BK nephritis and was treated
with a low dose antiviral, cidofovir 37.5 mg every two weeks and a
reduced regime of immunosuppression of tacrolimus 2 mg twice daily
(BD), azaithioprine 50 mg once daily (OD) and prednisolone 5 mg OD.
He was previously on tacrolimus 8 mg BD, mycophenolate mofetil 500
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mg BD and prednisolone 30 mg OD. Ultimately, persistent BK Virus
resulted in failure of the renal transplant and he commenced haemo-
dialysis in 2016. His pancreas transplant continued to have excellent
endocrine and exocrine graft function.

Following urgent review for visible haematuria, tenderness was
noted on examination over his left iliac fossa, at the site of his previous
renal transplant. He underwent a rigid cystoscopy and a Computed
Tomography (CT) urogram. Rigid cystoscopy found no cause for
bleeding however the CT urogram demonstrated a 6 cm contrast
enhancing mass in the failed renal transplant and an enlarged external
iliac lymph node (see Fig. 1A–D).

Following discussion at the multidisciplinary team meeting the dif-
ferential for this transplant renal lesion was lymphoma, TCC or renal cell
carcinoma and a renal biopsy was performed for diagnostic purposes.
The patient underwent an open transplant nephrectomy. Care was taken
to avoid injury to the functioning pancreas transplant.

Operative steps of a retroperitoneal extracapsular transplant ne-
phrectomy: Drawing 1

1. A Reisberg incision was made over the left iliac fossa at the location
of the previously sited renal transplant.

2. The renal tumour was identified in the midpole of the kidney
extending into the renal hilum. The external iliac lymph node was
also palpable.

3. Extracapsular dissection was undertaken

4. The renal artery and vein were identified, ligated and divided.
5. The ureter was ligated and divided close to the bladder.
6. The external iliac node was then dissected from the external iliac

artery

2.2. Investigations

2.2.1. Treatment
The patient underwent an open transplant nephrectomy. Care was

taken to avoid injury to the functioning pancreas transplant. Intra-
operative images of the transplant nephrectomy in Fig. 2E–G.

2.2.2. Histopathology (see Fig. 3)
Histopathology demonstrated multifocal invasive unclassified renal

cell carcinoma (RCC) grade 4*, measuring 67 mm at largest deposit.
Necrosis and microvascular invasion was evident. Extrarenal extension
was evident with tumour extension into the perinephric/renal sinus fat
but not beyond Gerota's fascia and extension into the renal vein was
seen. Two lymph nodes isolated were metastatic deposits with the
largest size measuring 37 mm, extranodal extension was not seen.
Immunostains show tumour cells are strongly positive for CK7. Immu-
nostains for 34BE12 and P504S are focally positive. These features
favoured a papillary subtype. The background renal parenchyma was
consistent with BK virus showing prominent glomerulosclerosis, inter-
stitial fibrosis and chronic inflammation. SV40 immunostain was

(Ar�st: Clare Norton) 
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Drawing 1. Simultaneous pancreas and renal transplantation, diagram of location of both organs.
(Artist: Clare Norton.)
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Fig. 1. Images A–D (CT urogram): A) Axial slice showing native atrophic kidneys (red arrows) in arterial phase. B) Axial slice during arterial phase of CT showing 61
mm × 53 mm mass in the mid-anterior renal transplant with distended calyces and multifocal high density material within the collecting system (blue arrow),
concerning for Transition Cell Carcinoma (TCC). C) Coronal slice of CT in arterial phase showing renal transplant lesion and lymph node (blue arrows). D) Sagittal
slice of CT in arterial phase showing renal transplant lesion (blue arrow).
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positive also confirming the presence of BK virus.
*Grade (ISUP Grade) is only validated for clear cell and papillary

renal cell carcinoma subtypes. Even though this lesion is unclassified it
was deemed that it was close to these two subgroups and therefore the
ISUP grading system was used.

2.3. Outcome and follow up

The post-operative course was uneventful, on day one post-
operatively, the patient was mobilising and tolerating light diet. He
was discharged home well on post-operative day 5. He has been
reviewed on our outpatients clinic 4 weeks afterwards, wound had
healed. He is awaiting further CT thorax, abdomen and pelvis and nu-
clear medicine bone scan. He is due to be seen for a medical oncology
opinion regarding suitability for further treatment.

3. Discussion

A prevalence of 12 % has been reported for haematuria in renal
transplant recipients [7]. Early review of renal transplant recipients who
present with visible haematuria is essential to ensure prompt diagnosis
and management of any underlying urological malignancy. Given that
transplant recipients with cancer have been shown to have a poorer
outcome than the general population due to their extensive immuno-
suppressive therapy the need for timely management of these patients is
further amplified [4]. Urothelial malignancy is relatively low in the
renal transplant cohort, with a total of <0.5 % of renal transplant re-
cipients developing this malignancy in the literature [8,9]. However, the
risk of RCC in native kidneys is 7-fold greater than the general popula-
tion [5].

The development of RCC in an allograft kidney, such as in the case
described here, is extremely rare. Barama et al., reported a case series of
5 patients, all with functioning renal transplants who had incidental
findings of RCC <4 cm on renal ultrasound. All were treated with
nephron-sparing surgical intervention [9]. Tillou et al., reported an
allograft tumour incidence of 0.19 % (79 recipients of a total 41,806),
with the majority being small and incidental [10]. The current treatment
recommendation for solid renal masses identified in a renal transplant is
the same as for that of the nontransplant population [1]. The complexity

of this extracapsular retroperitoneal transplant nephrectomy was
further heightened by the presence of a functioning pancreatic allograft.
Given that it was a radical transplant nephrectomy due to a high grade
renal carcinoma an extracapsular approach needed to be undertaken.

The genetic origin of the renal cell carcinoma cell line in this renal
transplant is unclear. The native urinary tract was free frommalignancy.
The donor patient was young with no prior medical comorbidities and
no known familial history of malignancies. Previous DNA RCC matching
has been performed in the literature with recipient and donor cell lines
both being reported as causative in different case reports [11–13].

A treatment dilemma arises in this case. In a non-immunosuppressed
patient with nodal metastatic RCC disease, oncological treatment in the
form of tyrosine kinase inhibitors (TKIs), checkpoint inhibitors and
Mammalian target of rapamycin (mTOR) inhibitors would be consid-
ered. Vascular endothelia growth factor (VEGF) signalling pathway in-
hibitors such as TKIs are the first-line treatment option for patients with
metastatic clear cell renal cell carcinoma in the general population. The
CARMENA study reported grade 3 or 4 adverse events in 32.8 % of
patients in the nephrectomy and sunitinib arm, none of whom were
immunocompromised on commencement of treatment [14]. mTOR in-
hibitors have been shown to be an effective treatment modality in
transplant recipients as both an antineoplastic therapy in the treatment
of skin cancers and also as a potent immunosuppressant agent for these
patients (sirolimus and everolimus) [15]. These however have signifi-
cant potential side effects including reduced wound healing and reduced
fertility [16]. Furthermore, it has been reported as having potential
negative effects on pancreatic function which would be a deleterious
consequence in this patient [17].

4. Conclusion

There are currently no guidelines on the management of allograft
RCC, however its management in the literature mimics that of a non-
transplanted cohort. This case report demonstrates the complexity in
surgical management of RCC in a transplanted kidney in a patient with a
history of simultaneous pancreas and kidney transplant. This patient
will likely require further medical oncological treatment given the
presence of his nodal disease.

Fig. 2. Intraoperative images of the transplant nephrectomy, cut surface and pelvic lymph node (E–G). E) Gross kidney specimen following transplant nephrectomy
(green arrow), F) cut surface of kidney showing multifocal tumour (green arrow) with a bosselated mass invading into the renal pelvis, associated haemorrhage
(orange arrow) is evident within collecting system G) enlarged pelvic lymph node (blue arrow).
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Fig. 3. Histopathology slides of transplant nephrectomy demonstrating Grade 4 papillary renal cell carcinoma (1–7): 1) Grade 4 carcinoma with markedly pleo-
morphic and hyperchromatic nuclei. Some cells display lobulated nuclei or multinucleation. 2) Area of tumour with papillary morphology. Papillary fronds are
present with a core composed of loose, fibrovascular tissue. 3) RCC present at the cauterised margin of a left iliac lymph node. 4) RCC invading venous tributaries
adjacent to the renal pelvis. 5) RCC invading the renal pelvis. The renal pelvis was grossly dilated by tumour, with haemorrhage also present. 6 & 7) Tumour cells are
diffusely positive for SV40 immunostain, indicating the presence of BK virus. Renal tubules showing a heterogenous pattern of SV40 immunostain, consistent with
polyoma virus nephropathy.
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