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Neuroendocrine Tumor of Pancreas in a Patient
with Von Hipple-Lindau Disease
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Patients with von Hippel-Lindau (VHL) disease may have concurrent pathologic abnormalities

within the pancreas that may complicate management and surgical decision-making.

A 56-year-old patient with VHL had developed multiple cystic lesions in the pancreas, but was

asymptomatic. A fine needle aspiration (FNA) of a dominant cyst in the body of the pancreas was
KRAS was positive, but all other evaluations were unremarkable. The patient was asymptomatic
and, after counseling, chose to continue close monitoring. Imaging with ultrasound or MRI

was performed every six months for surveillance. No significant changes were noted until an
asymptomatic 3 cm mass developed in the pancreas head. A total pancreatectomy was performed.

Pancreatic involvement is common in patients with VHL and is typically benign; however,

malignancy can occur, so careful follow-up and, when indicated, assessment with FNA is mandatory.
Total pancreatectomy should be considered if pathology involves the entire pancreas.
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Introduction

Von Hippel-Lindau (VHL) disease is a rare, hereditary
cancer syndrome caused by mutations of the VHL tumor
suppressor gene, leading to continuous expression of
angiogenic and growth factors." The incidence of VHL
disease is one in 36,000 live births in the United States,
with a mean age at diagnosis of 26 years and more than 90
percent penetrance by the age of 65.2°
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Patients with VHL have an increased risk of developing
multi-organ neoplasms. The most common tumor in
VHL patients is CNS hemangioblastoma, which affects 70
percent of patients and presents at an average age of 33
years.">*® Retinal angiomas are also common, presenting
at an average age of 25 years in 60 percent of patients.’
Benign renal cysts, renal cell carcinoma, and pheochro-
mocytomas are also frequently diagnosed.® Approximate-
ly 60-77 percent of patients with VHL have pancreatic
involvement, most often cystadenoma (17-56 percent),
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neuroendocrine tumor (NET, 10-17 percent), or both
in 11.5 percent.”"> Cystic pancreatic lesions tend to be
the least symptomatic of VHL neoplasms, and cystad-
enomas may with increasing size compress neighboring
organs. Cystadenomas are considered benign, but do have
an ill-defined risk of malignancy (cystadenocarcinoma).
NETs may have malignant potential and 25-50 percent
have metastasized at the time of diagnosis.'*'>1¢2!

In this paper, we discuss the management considerations of
a patient with VHL who had radiographic abnormalities
throughout her pancreas. The patient ultimately under-
went a total pancreatectomy after careful consideration of
all surgical and follow-up options.

Case Description

A 56-year-old woman was referred to the pancreas mul-
tidisciplinary team for evaluation of multiple pancreas
lesions. She was initially diagnosed with VHL when she
was in her twenties. At age 40, she had a spinal hemangio-
blastoma removed. On subsequent follow-up imaging, she
was noted to have lesions developing in both kidneys and
her pancreas. She developed renal cell carcinoma (RCC)
and underwent a partial right nephrectomy at age 44. At
the time of her partial nephrectomy, several cysts were not-
ed in the pancreas, but none were more than 2 ¢cm in diam-
eter and did not have features worrisome for malignancy.

Over time, imaging of her pancreas revealed an increasing
number of cystic lesions. At age 50 (six year prior to being
referred to our clinic), an endoscopic ultrasound (EUS)
with fine needle aspiration (FNA) of a dominant cyst in
the body of the pancreas was sampled. KRAS was positive,
but all other evaluations were unremarkable. At that time,
a new lesion was noted in the left kidney. She underwent
total left nephrectomy.

Following the left nephrectomy, the patient was asymp-
tomatic—without abdominal pain or other symptoms of
pancreas disease. The patient and her doctors chose to
continue close monitoring with ultrasound or MRI imag-
ing performed every six months for surveillance. No sig-
nificant changes were noted until age 55, when an asymp-
tomatic mass was first noted in the pancreas head. During
the next 18 months this mass increased in size to 3 cm and
she was referred to us (Figure 1).

American College of Surgeons

Figure 1. CT abdomen demonstrating 2.9 x 2.7 cm enhancing mass in the
pancreatic head, multiple cystic structures within the pancreas for which
intraductal papillary mucinous neoplasm is not excluded.

An EUS/FNA of the mass done at that time revealed atyp-
ical cells, but all tumor markers, including KRAS, were
negative. During this time, additional cysts were apparent
and/or enlarging throughout the pancreas.

The patient’s past medical history was also significant for
obesity, renal insufficiency (baseline creatinine 2.6), hyper-
tension, and symptomatic atrial flutter. In addition to sur-
geries mentioned above, she had undergone cholecystecto-
my, hysterectomy, and cardiac ablation. Her social history
was unremarkable. Family history was significant for a sis-
ter who died from pancreatic adenocarcinoma at age 51,
but who did not have VHL.

The patient was counseled about the risk of developing
pancreas cancer. The decision regarding definitive surgical
management was complicated for several reasons. First,
the extent of pathologic changes throughout the pancreas
made definitive diagnosis of any given cystic lesion impos-
sible. Second, the etiology of the 3 cm solid tumor was not
definitively diagnosed by FNA, except that atypical cells
were clearly present. In addition, the mass extended to or
even through the posterior uncinate process and abutted
the portal vein. All the factors argued against enucleation.
Review of the 2008 aspiration of the cyst in the body was
confirmed to have been KRAS positive. The entire body
and tail contained multiple cystic lesions. The team felt that
if any portion of the distal body and tail of the pancreas
were left in situ, subsequent monitoring would be difficult,
and as long as any pancreas remained, it was impossible to
rule out the existence of any type of malignant neoplasm
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in the pancreas. Finally, there was the family history of ade-
nocarcinoma of the pancreas in the patient’s sister. Based
on all this information, the multidisciplinary team felt that
total pancreatectomy would be the most appropriate sur-
gical procedure. This was discussed with the patient and
she elected to proceed with surgery. The endocrine team
was consulted and helped coordinate preoperative educa-
tion and training so that the patient would be prepared for
insulin and enzyme replacement after surgery.

An open, total pylorus preserving pancreatectomy and
splenectomy was performed. Reconstruction was done
by creating an end-to-side pyloro-jejunostomy and, 12 cm
distally, an end-to-side choledocho-jejunostomy. The jeju-
num was brought to the upper abdomen in a retro-colic
position. She did not require a transfusion, and her post-
operative course was uncomplicated.

Pathology revealed a single, well-circumscribed, tan, and
firm lobulated lesion measuring 2.7 x 2.6 x 2.1 cm in the
head of the pancreas. Sections of this lesion demonstrat-
ed epithelioid cells forming nests, trabeculae, ribbons, and
rosettes, separated by thin fibrovascular septa. Nuclei were
mildly atypical with no significant mitotic activity (one
mitosis in 50 high power fields). The mass was partially
encapsulated with focal nests of cells extending into pan-
creatic tissue. There was no vascular or perineural invasion
present and no necrosis. Tumor cells expressed neuroendo-
crine immunohistochemical markers NSE, chromogranin,
synaptophysin, and CD56. The proliferative index is less
than 2 percent by Ki-67 immunohistochemical stain. Gas-
trin, insulin, and glucagon immunostains were negative.
The tumor had features of a low-grade pancreatic neuroen-
docrine neoplasm (Figure 2).

Figure 2. (a) Low-power H&E depicts low-grade pancreatic
neuroendocrine neoplasm composed of epithelioid cells forming nests,
trabeculag, ribbons and rosettes that are separated by thin fibrovascular
septa. (b) High-power H&E shows the nuclei mildly atypical with no
significant mitotic activity.
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Additionally, within the pancreatic parenchyma were sev-
eral tan-pink to tan-white multi-cystic, spongy lesions
filed with clear fluid, measuring up to 1.8 cm in greatest
dimension, involving the head, body, and tail of pancre-
as. Sections of pancreas revealed multiple neoplastic pro-
cesses represented by microcystic and macrocystic spaces
lined by small cuboidal epithelial cells with partially clear
cytoplasm. Nuclei were small and bland without atypia,
hyperchromasia, pleomorphism and mitotic activity. No
complex architecture or papillary architecture is present.
The lesions had pushing irregular borders, consistent with
microcystic serous cystadenomas (Figure 3).

Figure 3. (a) Low-power H&E showing microcystic serous cystadenoma
adjacent to the normal pancreatic parenchyma. The microcystic and
macrocystic spaces are lined by small cuboidal epithelial cells. (b)
High-power H&E demonstrates small and bland nuclei without atypia,
hyperchromasia, pleomorphism, and mitotic activity.

Discussion

Pancreatic involvement is common in patients with
VHL. The most common pancreatic lesions seen in VHL
are benign simple cysts and microcystic adenomas.'>'!
Most of these lesions are asymptomatic and only discov-
ered during systematic screening with CT or MRI.'>"#
Approximately half of these lesions increase in size during
follow-up, causing compression of the main pancreat-
ic duct or neighboring organs in almost 20 percent of
patients.'® Compression and obstruction of the main pan-
creatic duct by cysts can be severe enough to cause acute
pancreatitis.”> NETs are less common in VHL and tend
to be nonfunctional and asymptomatic.”* However, NETs
have malignant potential and should be closely monitored.

Two recommendations currently exist for the management
of NETs in VHL disease. The first recommends resection
of tumors larger than 2 cm in the pancreatic head or great-
er than 3 cm in the body or tail.** The second is based
on tumor size (> 3cm), mutation in exon 3, and tumor
doubling time (< 500d). If two or more criteria are met,
the lesion requires surgical resection, while having one or
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none can be monitored by CT/MRI every 6-12 months or
2-3 years, respectively.'* MRI may be preferred to lessen
radiation exposure, especially in younger patients. Howev-
er, CT scanning is the most useful imaging modality for
detecting pancreatic lesions, with solid enhancing masses
of the pancreas strongly suggesting a NET. A follow-up
MRI with an increased signal intensity on T2-weighted
images is supportive of the diagnosis.* Any pancreatic
lesion found on imaging must be assessed for the possi-
bility of metastatic disease (to the pancreas) due to highly
neoplastic nature of VHL patients."” In our case, RCC
metastatic to the pancreas was in the differential.

Cysts and serous cystadenomas appear as circumscribed
encapsulated cystic masses on imaging, and usually do not
warrant primary resection if the diagnosis is confident, the
patient is asymptomatic, and the lesions are less than 4
cm." Although our patient discussed had small, asymp-
tomatic cystic lesions in the body of the pancreas, we were
unable to definitively rule out an intraductal papillary
mucinous neoplasm (IPMN) or other neoplastic process
in light of KRAS positivity.

Total pancreatectomy has significant morbidity and mor-
tality due to the loss of endocrine and exocrine function.
This has been ameliorated by advancements in the under-
standing of pancreatic disease and improvement of med-
ications to better control the chronic diabetes and mal-
absorption that follows a total pancreatectomy, making
it a viable option for treating the pathology that involves
the entire pancreas. Currently, the indications for total
pancreatectomy include large invasive tumors, multifocal
IPMNs, multifocal islet cell neoplasms, mutifocal NET,
and chronic pancreatitis.”>*" Recent studies have shown
mortality rates for total pancreatectomy have decreased
in the last 10 years while morbidity has not significantly
changed. =

Conclusion

VHL patients require life-long screening for malignancy.
Total pancreatectomy may be indicated when concern-
ing pathology involves the entire pancreas. In our patient,
management decisions began well before surgery and
preoperative education reduced patient and family anxi-
ety and helped with postoperative recovery and discharge
planning.
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Lessons Learned

VHL patients should receive regular MRI/CT screen-
ing for malignancy. Pancreas lesions are most commonly
benign, but malignancy, both primary and secondary, may
occur. Total pancreatectomy may be indicated and can be
well-tolerated, but should only be considered in special
circumstances. Preoperative education and training by a
mulddisciplinary can reduce patient anxiety and improve

outcomes. 313
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