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Abstract

The pancreatic manifestations seen in patients with
von Hippel-Lindau (VHL) disease are subdivided into 2
categories: pancreatic neuroendocrine tumors (NET),
and cystic lesions, including simple cyst and serous
cystadenoma. The VHL-associated cystic lesions are
generally asymptomatic and do not require any treat-
ment, unless they are indistinguishable from other
cystic tumor types with malignant potential. Because
pancreatic NET in VHL disease are non-functioning and
have malignant potential, it is of clinical importance to
find and diagnose these as early as possible. It will be
recommended that comprehensive surveillance using
dynamic computed tomography for abdominal mani-
festations, including pancreatic NET, should start from
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the age of 15 years in VHL patients. Unlike sporadic
non-functioning NET without VHL disease, in which
surgical resection is generally recommended, VHL pa-
tients at lower metastatic risk of pancreatic NET should
be spared the risks of operative resection.
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INTRODUCTION

Von Hippel-Lindau (VHL) disease is an autosomal domi-
nant disorder that develops a variety of tumors and cysts
in the central nervous system (CNS) and visceral organsm.
The prevalence of patients with VHL disease was reported
to be 1in 100000 of the population and 1 family in 1 mil-
lion of the populationm. Tumor types seen in VHL disease
include hemangioblastomas in the CNS and retina, renal
cell carcinoma, pheochromocytomas and pancreatic neuro-
endoctine tumors (NET)". During their growth, these tu-
mors impair the function of the primary organs and some-
times metastasize to distant organs, and thus are thought
to have malignant potential. A number of studies in the
United States and Europe have reported the clinical char-
acteristics of these tumors, including pancreatic NET?,
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PANCREATIC MANIFESTATIONS IN VHL
DISEASE

The pancreatic manifestations seen in patients with VHL
disease are subdivided into 2 categories: NET as solid tu-
mors, and cystic lesions, including a simple cyst and serous
cystadenoma">"). Fortunately, cystic lesions complicated
with VHL disease are generally asymptomatic and do not
require any treatment (Figure D', It is necessary to dif-
ferentially diagnose them from other cystic tumor types,
such as intraductal papillary mucin-producing tumors or
mucinous cystic tumors, because these mucinous cystic
tumors have malignant potential. When cystic lesions
seen in patients with VHL disease are indistinguishable
from these tumor types or are causative of compression
symptom onto adjacent organs, operative resection of the
cystic lesion in the pancreas would be considered.

Unlike cystic lesions seen in the pancreas of patients
with VHL disease, NET can be locally invasive and can
metastasize, resulting in much higher clinical signifi-
cance™”. NET occur in 8%-17% of patients with VHL
disease”. The malignant potential of sporadic pancreatic
NET, which is not associated with VHL disease, vaties
depending on the functional properties of the tumors.
None of the patients with pancreatic NET associated
with VHL disease has been reported to present with
hormonal syndrome™. Sporadic non-functioning NET
behave in a malignant fashion with a metastatic spread in
60% to 90%, in marked contrast to the findings in cases
with pancreatic NET associated with VHL disease, as pre-
viously described (metastatic disease in 11%-20%)"". The
reason is thought to be as follows. In the case of sporadic
non-functioning pancreatic NET, there are no hormonal
symptoms, hence the tumors are first identified when they
grow larger than 5 cm. In contrast, in the case of pancre-
atic NET in patients with VHL disease, the tumors can be
diagnosed at a relatively early stage by screening examina-
tion for abdominal manifestations of the discase!""

In general, pancreatic NET with or without VHL dis-
ease show a slow growth phenotype and thus the patients
have a good prognosis. Blansfield ez a/'” reported that the
death rate as a result of metastatic pancreatic NET was
0.3% in patients (# = 633) with VHL disease. Pancreatic
NET tend to have a high frequency in patients with pheo-
chromocytoma (VHL type 2) as previously described™".
However, Hammel ¢# a/”! reported that patients with
pancreatic lesions had significantly fewer pheochromo-
cytomas than those without pancreatic lesions (14/122 »s
16/36, P < 0.0001). Taken togethet, thete is no consensus
to date regarding coexistence of pancreatic NET and
pheochromocytoma.

DIAGNOSIS OF PANCREATIC NET IN VHL

DISEASE

Ultrasonography, computed tomography (CT) or mag-
netic resonance imaging (MRI) can be used to detect
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Figure 1 Abdominal computed tomography shows several cystic lesions
in the pancreas (32-year-old female).

Figure 2 Contrast-enhanced abdominal computed tomography reveals
several pancreatic mass lesions that are strongly enhanced (33-year-old
female)™,

primary NET and their metastases. Octreotide scintig-
raphy has a sensitivity that exceeds the combination of
the others. However, smaller tumors can be difficult to
visualize with octreotide scintigraphy. Positron emission
tomography with 5-hydroxytryptophan or L-dopa can
be an option for detection of small tumors' ), although
only a limited number of institutes have employed these
methodologies. In almost all hospitals over the world,
dynamic CT is the most sensitive method for detection
at present, since pancreatic NET are strongly enhanced
on dynamic CT (Figure 2)"¥. MRI is also an effective
method for metastatic liver lesions .

MANAGEMENT OF PANCREATIC NET IN
VHL DISEASE

In past reports, the youngest age at diagnosis of pancre-
atic NET in patients with VHL disease is 12 years old"”,
and the second youngest age is 16 years old". The sur-
veillance of renal cell carcinoma (RCC) in VHL disease
has been begun from the age of 15, therefore it will be
recommended that comprehensive surveillance of ab-
dominal organs including pancreas starts from the age of
15 by abdominal dynamic CT in view of the risk from
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Treatment recommendation

Prognostic criteria

Tumor size = 3 cm

Mutation in exon 3

Tumor doubling time < 500 d
None of the criteria Followed by CT/MRI every 2-3 yr
Followed by CT/MRI every 6-12 mo

Consider surgical intervention

1 criterion
2 or 3 criteria

CT: Computed tomography; MRI: Magnetic resonance imaging.

radiation exposure and renal dysfunction caused by con-
trast media. In addition, patients with VHL disease require
particular attention to distinguish pancreatic NET from
metastatic RCC, because pancreatic metastasis from RCC
is visualized as a hypervascular tumor as well as pancreatic
NET. If pancreatic NET are not found by dynamic CT
in the first abdominal surveillance (at the age of 15 years),
the patient can be followed with comprehensive surveil-
lance including that for RCC and pheochromocytoma every
2-3 years“zl

Sporadic non-functioning NET without VHL dis-
ease behave in a malignant fashion, therefore surgery is
recommended to avoid later development of malignancy
in all cases with tumor size greater than 2 cm' ™', In con-
trast, in the case of pancreatic NET with VHL disease,
the indication for surgery should be carefully decided,
because the patients commonly have multiple or recurrent
tumors. The problem of surveillance is how to manage
pancreatic NET without metastasis.

Blansfield ¢ a/'” proposed 3 criteria to predict meta-
static disease of pancreatic NET in patients with VHL
disease: (1) tumor size greater than or equal to 3 cm; (2)
presence of a mutation in exon 3; and (3) tumor doubling
time less than 500 d (Table 1). If the patient has none of
these criteria, they suggested that the likelihood of the
patient’s lesion resulting in metastatic disease is very low
and that the patient can be followed with a medical history
and physical examination and radiologic surveillance on
2-3 years cycles. If the patient has 1 criterion, the patient
should be followed more closely every 6 mo to 1 year to
detect the emergence of a second criterion. If the patient
has 2 or 3 criteria, the patient should be considered for
surgical management because of the greater likelihood of
future malignancy from pancreatic NET"”, The treatment
strategy in patients with the metastatic disease is still con-
troversial, depending on histological tumor types.

CONCLUSION

It is of clinical importance to find and diagnose pancreatic
NET in patients with VHL as early as possible. It is rec-
ommended that comprehensive surveillance for abdominal
manifestations in VHL patients including pancreatic NET
should start from the age of 15. In general, pancreatic
NET with or without VHL disease show a slow growth
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phenotype and patients have a good prognosis. VHL pa-
tients at lower metastatic risk from pancreatic NET should
be spared the risks of surgical resection.
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