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We present a case of renal cell carcinoma (RCC) arising in a
26-year-old patient with a history of neuroblastoma. RCC after a
previous diagnosis of neuroblastoma is very uncommon, and there
have only been 23 reported cases. Using the results of our patient
workup, we hoped to determine whether there was a genetic
predisposition or iatrogenic cause for the RCC. There is no clear
explanation why neuroblastoma survivors are prone to develop-
ing RCC. However, genetic predisposition and previous treatment
likely play a role. Since there have been few cases described,
and few investigations into the genetics of this subtype of RCC, it
remains important for individual cases to be added to the literature
of this recently described and rare entity.

Introduction
Renal cell carcinoma (RCC) after a previous diagnosis of
neuroblastoma is very uncommon. We present a case of
RCC arising in a 26-year-old patient with a history of neu-
roblastoma.

Case report

A 26-year-old female, who as a child had a neuroblastoma,
presented with gross hematuria. The cystoscopy was normal,
but a magnetic resonance imaging (MRI) of her abdomen
showed two enhancing renal masses: one in the right upper
pole (3.3 x 3.0 cm) and the other in the left lower pole
(6.6 x 4.5 cm) (Fig. 1). Both were suspicious for RCC and a
biopsy of the left-sided lesion confirmed it. Bilateral partial
nephrectomies were performed.

Grossly, the left-sided mass showed a heterogeneous
appearance with tan, yellow, solid and cystic areas (Fig. 2).
The left-sided mass showed mixed morphology on light

microscopy with clear, vacuolated, reticular and eosino-
philic cells noted (Fig. 3). Oncocytoid and rhabdoid cells
were also seen.

An external expert opinion confirmed that this lesion fell
within the spectrum of lesions known as “RCC associated
with neuroblastoma.” The right-sided partial nephrectomy
showed a papillary RCC, with no obvious unusual histologic
features.

The patient was diagnosed with a neuroblastoma when
she was 18 months old. She had a large tumour that dis-
placed both kidneys and a bone scan had positive findings
in the tibia and facial bones. The patient received chemo-
therapy consisting of melphalan for 22 weeks as per the
Children’s Cancer Study Group protocol 323P. Subsequently,
the patient had a laparotomy revealing residual disease in
the retroperitoneal area around the pancreas. Biopsies of
this area were positive for malignant cells, for which she
received radiation at 2 Gy in 20 fractions.

In early adulthood, the patient developed multiple other
solid masses. At 25, she was being investigated for abdomi-
nal pain. Imaging studies revealed two abdominal masses.
The patient had a total abdominal hysterectomy with bilat-
eral salpingo-oophorectemy, and core biopsies to sample a
mesenteric mass. There were multiple leiomyomas within
the uterus and mesenteric lesions were compatible with
intra-abdominal fibromatosis (desmoid tumour).

During her stay in hospital the patient had a colonoscopy
for rectal bleeding, revealing multiple colonic and rectal
polyps. All significant polyps were removed and proved to
be tubular adenomas and hyperplastic polyps.

In March 2010, an MRI revealed a well-circumscribed
lesion in the left lobe of the liver measuring 5.2 x 3.7 cm,
suggesting an adenoma or focal nodular hyperplasia, which
has remained stable on follow-up.

Due to the unusual medical history and multiple neoplasms,
the patient was referred for a consultation with a medical
geneticist. She is being evaluated for a hereditary multiple
neoplasia syndrome, but the investigations are ongoing.
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Fig. 1. A magnetic resonance image showing the left-sided renal mass. Multiple
cysts are also present in the kidneys.

Discussion

RCC in neuroblastoma survivors is a rare RCC subtype.'-
There have only been 23 reported cases.** Some patients
developed RCC in the early years of follow-up after their
neuroblastoma, while most develop RCC years later as
young adults.® This variation in the timeline for developing
RCC suggests that the etiology and carcinogenesis of these
are complex. RCC developing early after the detection and
treatment of childhood neuroblastoma may be related to an
inherited genetic mechanism, while RCC arising greater than
10 years after treatment may suggest that chemotherapy and
radiation may have played a role.

The overall risk of a second malignancy is increased after
chemotherapy and radiation for any cancer,” but the risk of
RCC is particularly increased after childhood malignancies.®
Most patients who go on to develop RCC have had che-
motherapy, radiation, or both, as treatment for their neuro-
blastoma. However, only cisplatin and renal-directed radio-
therapy of 5 Gy or greater have demonstrated an increased
risk of developing RCC post-neuroblastoma.?

Our patient received a total dose of 40 Gy during her
radiotherapy treatment, and her chemotherapy regimen con-
sisted of mephalan. Radiation therapy may have played a role
in the development of this patient’s RCC. However, there
are reports of similar lesions in patients who did not receive
radiotherapy as part of their childhood cancer treatment.2

There is morphologic variation in the RCCs reported in
survivors of neuroblastoma, including papillary morphology,
clear cell morphology, anaplastic morphology, and oncocyt-
oid or eosinophilic features. This pleomorphism in histologic
appearance suggests that these lesions may arise via many
different pathways. Studies looking at molecular pathways
involved in RCC post-neuroblastoma have not elucidated a
robust molecular explanation for these tumours; although,

Fig. 2. Gross image of the left-sided partial nephrectomy specimen. Right
aspect of image shows backgound kidney with acquired cysts. A 6.7-cm
heterogenous tan, hemorrhagic, solid and cystic mass arising from the renal
cortex is present.

an Xp11 translocation has been shown in some of these RCC
cases.* Curry and colleagues showed RCC with strong and
diffuse reactivity of their RCC biopsy for Tp53, which is a
known pathogenic mutation for cancer.® Another genetic
theory is the SDHB mutation, which is more often associated
with paraganglioma. This relationship has been inferred by
examining the genealogy of a particular family."

In the previously described reports of RCC post-neu-
roblastoma, multiple other malignancies have been rare.
Fleitz and colleagues reviewed 16 cases of RCC after neu-
roblastoma, with only one of these patients having another
neoplasm, which was pheochromocytoma. Two more case
studies by Schimke, Collins, and Stolle;™ and Flaig and col-
leagues® showed multiple neoplasms in their patients.

Fig. 3. A representative hematoxylin and eosin image of the morphology of the
renal cell carcinoma in this patient (x200).
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RCC after neuroblastoma is a recently described subtype
of RCC. The reason neuroblastoma survivors are prone to
developing RCC is unknown; however, genetic predisposi-
tion, previous chemotherapy and radiation treatment likely
play a role. Since there have been few cases described and
few investigations into the genetics of this subtype of RCC,
it remains important for individual cases to be described
to add to the literature. Our case is also unusual since our
patient developed a number of other neoplastic lesions in
early adulthood. Importantly, clinicians caring for patients
with previous childhood malignancies should be aware of
the increased risk of developing second malignancies, par-
ticularly RCC, in adulthood.
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