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etastatic lesions in the pancreas are uncommon,

accounting for only 5% of all pancreatic malig-

nancies. Renal cell carcinomas (RCCs) account
for 2% of all cancers and have a predilection to metastasize
to rare locations, including the pancreas. RCC is the most
common primary tumor leading to solitary pancreatic
metastasis. Although the majority of metastases occur
within 3 years of radical nephrectomy, the appearance of
metastatic disease many years after nephrectomy is a well-
known feature of RCC. Since most pancreatic metastases
are asymptomatic, routine long-term radiologic surveil-
lance is necessary. We present a case of metastatic RCC to
the pancreas that occurred 13 years postnephrectomy.

Case Report

A 67-year-old asymptomatic woman was referred to
our institution for evaluation of a new mass in the tail
of the pancreas that had been identified via computed
tomography (CT). Her past medical history was sig-
nificant for diabetes mellitus, hypertension, peripheral
vascular disease, carotid artery stenosis, coronary artery
disease status post—bypass surgery, and a 5.5-cm RCC
of the left kidney, for which she had undergone a left
nephrectomy in 1997 (approximately 13 years earlier).
Routine, noncontrast CT surveillance found interval
growth of a previously noted right renal mass lesion
and development of a new mass in the pancreatic tail.
A repeat CT scan performed with intravenous con-
trast showed 2 cystic lesions in the right kidney and a
5.8-cm X 4.9-cm X 3.6-cm mass in the tail of the pan-
creas. The pancreatic mass appeared isodense to the
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pancreas prior to contrast administration, was markedly
hypervascular on arterial phase imaging, and was noted
to extend into the adjacent splenic vein with an enhanc-
ing thrombus.

Endoscopic ultrasound was performed at our insti-
tution and revealed a well-defined, hypoechoic, homo-
geneous, vascular, lobulated mass measuring 4.2 cm X
3.8 cm in the tail of the pancreas. The mass appeared to
invade the splenic vein (Figure 1). Fine-needle aspiration
of the mass showed clusters of suspicious cells with mucin.

The patient subsequently underwent a distal pancre-
atectomy with splenectomy. The final surgical pathology
showed metastatic clear-cell RCC among pancreatic islet
cells infiltrating focally into peripancreatic adipose tissue
and into the splenic vein with intravascular tumor nodule
formation (Figure 2). Three peripancreatic lymph nodes,
the splenic artery, and pancreatic resection margins were
free of the tumor.

Discussion

RCC accounts for approximately 2% of all cancers in
the United States, with an annual incidence rate of over
30,000 new cases per year; this rate has been steadily ris-
ing over the past 2 decades.'? It is estimated that approxi-
mately one third of patients with RCC have metastases at
presentation and that another 20-30% of patients with
localized RCC will relapse after radical nephrectomy.?®
Approximately 85% of recurrences occur within 3 years
of resection.'* The most common sites of metastasis from
RCC include the lung (50-60%), bone (30-40%), liver
(30-40%), and brain (5%)." RCC also has a tendency
to metastasize to rare sites, such as the pancreas, thyroid,
skeletal muscle, skin, or soft tissue."’

Metastasis to the pancreas is uncommon and
accounts for 5% of all pancreatic malignancies.’ Pancreatic
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Figure 1. An endoscopic ultrasound image showing a
hypervascular mass in the tail of the pancreas invading the
splenic vein (SV).

Figure 2. A low-power image showing a metastatic clear-cell

renal cell carcinoma among pancreatic islet cells (hematoxylin
and eosin stain).

metastases usually arise from breast cancer, colon cancer,
non—small cell lung cancer, melanoma, or RCC.¢ In several
case series, RCC has been cited as the most common pri-
mary tumor leading to solitary pancreatic metastasis, rep-
resenting 0.25-3% of all resected pancreatic specimens.'*”
Additionally, pancreatic metastases of RCC are often the
sole site of distant spread.? The lesions can be multifocal
in approximately 30% of patients and are resectable in
approximately 80% of cases.”

RCC can recur any number of years after nephrec-
tomy. The appearance of metastatic disease many years
after nephrectomy is a well-known feature of RCC and is
associated with a more favorable outcome than eatly recur-
rences, which tend to have more rapid progression of dis-

ease.*> One study found that 11% of patients who survived
10 years or more after nephrectomy developed metastases,
with an interval of up to 32 years in some reports.”*’

The mode of RCC spread to the pancreas remains
controversial, although RCC has a predilection for both
venous and lymphatic spread. Direct spread to the pancreas
is not thought to occur.’ Hematogenous spread may occur
along the draining collateral veins via preexisting portacaval
shunts."!® Lymphogenous spread may occur via retrograde
lymph flow through lymphatic routes from the head of the
pancreas to the dorsal side of the renal artery."

Patients may present with a variety of gastrointestinal
symptoms, including abdominal pain, biliary obstruction, an
abdominal mass, pancreatic exocrine/endocrine dysfunction,
weight loss, and/or gastrointestinal bleeding secondary to
hemosuccus pancreaticus.! Since pancreatic metastasis from
RCC may be asymptomatic in up to 50% of cases, long-term
follow-up surveillance with routine imaging is indicated.'

The radiologic features of metastatic RCC lesions
closely resemble the appearance of primary RCC. CT
imaging shows hyperenhancing lesions that are most
pronounced in the early arterial phases of enhance-
ment, which reflects the hypervascular nature of these
tumors."*!% This feature aids in detecting RCC as well
as distinguishing it from primary adenocarcinoma of the
pancreas, which is typically hypovascular and appears
nonenhancing on CT imaging."*!° Although radiologic
features and clinical history can be strongly suggestive of
RCC, histologic verification is mandatory. However, the
risk of bleeding with fine-needle aspiration is increased
due to the vascular nature of the tumor."

Surgical treatment of isolated pancreatic metastases
from neoplasms other than RCC carries a poor prognosis,
as these metastases typically indicate disseminated meta-
static disease."! Approximately 2-6% of patients with
metastatic RCC present with isolated metastatic lesions
amenable to surgical resection.® Surgical resection of
metastatic disease limited to the pancreas has a 5-year sur-
vival rate of 29-35%."#1* Patients with isolated pancreatic
metastases from RCC represent a unique group of patients
with a more indolent course of RCC. A prolonged inter-
val from nephrectomy to the appearance of metastasis
is associated with a more favorable prognosis.'® Radical
lymph node dissection is not necessary, as peripancreatic
lymph node involvement is uncommon, which may be
one of the factors that explains the favorable outcomes

achieved with surgery.">!%!!
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Review
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As discussed in the case report by Thadani and colleagues,
isolated solid organ metastasis to the pancreas occurs
infrequently in the absence of widely disseminated dis-
ease."” Of the primary tumors that can metastasize to the
pancreas, renal cell carcinoma (RCC) is the most common,
followed by lung cancer, breast cancer, colon cancer, and
melanoma.** The incidence of primary RCC in the United
States is approximately 50,000 new cases per year, account-
ing for 3% of all newly diagnosed malignancies.’ Patients
with RCC or other metastases to the pancreas are typically
identified in 1 of 3 ways: The lesion is found during the
initial staging work-up for treatment of the primary tumor;
the lesion is discovered via routine follow-up imaging after
the primary tumor has been treated; or the patient initially
presents with symptoms related to the pancreatic lesion,
which, on work-up, leads to the identification of the pri-
mary tumor. Minni and associates reported that 22% of
patients with metastatic lesions to the pancreas were identi-
fied at the time of their primary tumor diagnosis.?

In many cases, it can be difficult to distinguish a pan-
creatic RCC metastasis from a primary pancreatic ductal
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adenocarcinoma (PDA) or a neuroendocrine tumor (NET)
of the pancreas. Patients may be completely asymptomatic,
or they may develop symptoms of epigastric abdominal pain
or acute pancreatitis secondary to pancreatic ductal obstruc-
tion from the metastatic lesion. Other potential signs and
symptoms—such as early satiety, gastrointestinal bleeding,
or painless jaundice secondary to biliary obstruction—can
all be caused by either primary pancreatic neoplasia or
isolated metastatic disease to the pancreas. Hiotis and col-
leagues found that 69% of patients with isolated pancreatic
metastasis were completely asymptomatic at presentation.®
For patients with primary RCC, the dlassic symptom triad
of flank pain, gross hematuria, and a palpable mass are con-
currently present in only 10% of all newly diagnosed cases.
Other common symptoms include anemia, microscopic
hematuria, and new-onset varicocele.” With the increased
use of cross-sectional imaging technology in medicine today,
a large number of primary RCCs and even their pancreatic
metastases are being identified incidentally.

Cross-sectional radiographic imaging in these patients
typically consists of abdominal magnetic resonance
imaging/magnetic resonance cholangiopancreatogram
or contrast-enhanced abdominal computed tomography
with thin cuts through the pancreas. Via these imaging
techniques, RCC metastatic disease to the pancreas can
often be distinguished from PDA, as the former lesion
is hypervascular (leading to contrast enhancement) while
the latter lesion typically appears hypointense in the con-
trast phase. Metastases to the pancreas can be multicentric
and typically do not cause peripancreatic lymphadenopa-
thy; both of these findings can be used to distinguish
metastases from PDA. Of note, pancreatic NETs are also
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hypervascular and contrast-avid on cross-sectional imag-
ing, such that distinguishing them from RCC metastases
to the pancreas can be difficult.

Surgical resection of metastatic disease to the pancreas
is appropriate in certain clinical scenarios, depending on
the virulence of the primary tumor, the extent of metastatic
disease, and the functional status of the patient. The specific
type of surgical resection will depend on the location of the
tumor within the pancreas. These procedures range from
pancreaticoduodenectomy (for tumors in the head, neck,
and uncinate process of the pancreas) to middle-segment
or distal pancreatectomy (for tumors in the body and tail of
the pancreas). In some instances, small isolated metastatic
tumors to the pancreas can be treated with enucleation of
the lesion, thereby preserving the pancreatic parenchyma.
In cases of multicentric pancreatic metastases, total pan-
createctomy has been performed, although this treatment
approach is fairly uncommon.

Surgery is the principal treatment modality for primary
RCC, and complete surgical resection via either partial or
complete nephrectomy offers the possibility of cure. Unfor-
tunately, 25% of patients with RCC have locally advanced
or widely metastatic disease at the time of diagnosis, pre-
cluding surgical intervention.®’ The most common sites of
RCC metastases are (in descending order) the lungs, lymph
nodes, bone, liver, brain, ipsilateral adrenal gland, contra-
lateral kidney, and pancreas.' In patients with RCC that is
amenable to surgical treatment, the traditional therapeutic
approach has been radical nephrectomy, including resec-
tion of Gerota fascia and the accompanying adrenal gland.
This radical procedure is still performed for large tumors,
but in most other settings, it has been replaced by less inva-
sive adrenal-sparing and partial nephrectomy procedures,
which are often performed using a laparoscopic approach.
Adjuvant therapy (chemotherapy, immunotherapy, and/or
radiation therapy) following surgical resection has shown
disappointing results to date. Recently, there has been
promising investigational research into molecular targeted
therapy for RCC, specifically involving inhibition of the
mammalian target of rapamycin pathway."

Although metastasis to the pancreas is most com-
monly associated with disseminated systemic disease,
RCC typically spreads to the pancreas as an isolated
lesion, often making it amenable to surgical treatment.!?
Most cases of RCC metastasis to the pancreas present as
metachronous lesions, often many years after resection
of the primary tumor. The average time to presentation
for pancreatic metastasis from RCC is 9.2 years after the
initial resection.”® Autopsy data have shown that 2% of
patients with RCC have pancreatic metastases at the time
of their death.'* This finding highlights the importance of

long-term postnephrectomy surveillance in patients with

RCC. When pancreatic spread of RCC is identified as a
synchronous lesion, resection of the metastasis at the time

of nephrectomy offers a survival benefit over nephrec-

15,16

tomy alone.’'® The goals of pancreatic metastasectomy

include resection of the lesion with clear surgical margins
and preservation of as much viable pancreatic tissue as
possible. Five-year survival rates after surgical resection
of RCC metastasis to the pancreas are 53—75%, whereas
patients who choose not to undergo surgical resection
or who have widely disseminated disease have a 5-year
survival rate of 5-30%.'>1617

Conclusion

When metastasis to the pancreas occurs, it is most com-
monly associated with widespread disease dissemination.
RCC is the most common primary tumor to present
with isolated solid metastasis to the pancreas. In a select
group of patients with RCC metastasis to the pancreas,
surgical metastasectomy can be performed safely and can
improve long-term survival.
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