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Significant Symptom Relief with Hepatic Artery Embolization
in a VIPoma with Liver Metastases
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Vasoactive intestinal polypeptide-secreting tumors (VIPomas) cause VIPoma syndrome, which is characterized by watery

diarrhea, hypokalemia, and achlorhydria. The treatment options for metastatic VIPomas include somatostatin analogs, cytor-

eductive surgery, and chemotherapy. We report the case of a 54-year-old male who presented with a peripancreatic mass with

multiple hepatic metastases on computed tomography. After resection, the peripancreatic mass was demonstrated pathologically to

be a neuroendocrine tumor. Although the patient received systemic chemotherapy and somatostatin analogs for the hepatic

metastatic masses, the tumor increased in size. The patient then experienced severe diarrhea, despite treatment with the soma-

tostatin analogs. Elevated serum VIP levels (3,260 pg/mL) and typical symptoms confirmed the diagnosis of VIPoma. We

performed hepatic artery embolization (HAE) to reduce the tumor volume and control his symptoms, which led to a very rapid
symptomatic response. The patient has remained symptom-free for 18 months with repeated HAE. (Korean J Med 2014;87:363-368)
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INTRODUCTION

Vasoactive intestinal polypeptide (VIP)-secreting tumors

(VIPomas) are very rare, with an annual incidence estimated

to be < 0.2-0.5 per million individuals annually [1]. The
excessive amounts of VIP secreted by these tumors causes
watery diarrhea, hypokalemia, and achlorhydria (WDHA)

syndrome [2]. Complete surgical resection is the only curative
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treatment for localized VIPomas. However, the treatment of
advanced VIPomas is mostly palliative, such as systemic
chemotherapy and the treatment of symptoms using cytore-
ductive surgery or somatostatin analogs [3,4]. To our know-
ledge, the use of hepatic artery embolization (HAE) has been
reported in only a small number of VIPoma cases [5]. Here,
we report a 54-year-old male with metastatic VIPomas whose
profound diarrhea and abnormal biochemical profiles were

resolved successfully and rapidly using HAE.

CASE REPORT

A 54-year-old male presented with reduced stool caliber
that had persisted for more than 1 month. Abdominal and
pelvic computed tomography (CT) were performed in a
community hospital, and revealed a 5-cm inhomogeneous
enhancing mass anterior to the head of the pancreas, and four
additional enhancing masses in hepatic segments VI, VII, and
VIII. He was referred to our hospital, a tertiary referral hospital,
for further work-up and treatment. A colonoscopy showed no
abnormalities. According to the results of the enhanced CT,

we determined that the tumors could be Castleman’s disease,

leiomyosarcomatosis, or multiple desmoid tumors. Because
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the masses seemed hypervascular on CT, a needle biopsy was
not performed. Instead, we performed an exploratory laparo-
tomy to confirm the diagnosis and reduce the tumor-mass
effect to the greatest extent possible. We located and resected
a 5-cm tumor, which was a hard omental lesion without
invasion or infiltration to the adjacent structures. Eight meta-
static hepatic masses were also detected, the largest of which
was -2 cm in diameter. No lymph node metastasis was
detected. Because the tumor stained positive for chromogranin,
cytokeratin, and synaptophysin, it was diagnosed pathologically
as a neuroendocrine tumor (Fig. 1). Although no pancreatic
mass was found on the CT or during the exploratory laparo-
tomy, our histological analyses did not exclude the possibility
of a metastatic pancreatic islet cell tumor. The neuroen-
docrine tumor was considered to be nonfunctioning because
the patient had no remarkable symptoms (e.g., diarrhea,
flushing, or hypoglycemia).

After the operation, the four enhancing liver masses were
regarded as hepatic metastases, and additional tiny nodules of
unknown significance and with omental infiltration anterior to
gastric antrum were detected on CT. To control the residual
hepatic metastases, the patient was treated using systemic

chemotherapy consisting of etoposide (100 mg/m’/day on
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Figure 1. Tumor histology. (A) The tumor exhibited a solid and trabecular pattern with fibrovascular cores (x 100). On high magnifica-
tion (x 400), the tumor cells were uniform and polygonal, with relatively small nuclei, finely granular chromatin, and abundant eosino-
philic granular cytoplasm. (B) The tumor cells were strongly positive for synaptophysin, supporting the diagnosis of a neuroendocrine
tumor. The tumor cells were also immunopositive for chromogranin and cytokeratin (not shown).
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days 1-3) and cisplatin (70 mg/m” on day 1) every 3 weeks.
After six cycles of chemotherapy, the nodules adjacent to the
gastric antrum were largely unchanged in size, whereas the
size of the metastatic mass located on the inferior tip of right
liver was increased slightly. Because this was considered
evidence of disease progression, the chemotherapy was discon-
tinued.

The hepatic metastatic masses and nodules anterior to the
gastric antrum remained unchanged until 5 months after the
discontinuation of chemotherapy, after which CT revealed
that the size and number of the hepatic masses on the right
hepatic lobe were increased significantly. A 1-cm nodule
anterior to the gastric antrum had also developed, but there
were no new lesions in other organs. To stabilize the tumor
masses, we administered a 20-mg intramuscular dose of a
long-acting release (LAR) preparation of octreotide (Sando-
statin® LAR®). After one month, the patient presented with
severe watery diarrhea and was admitted to our hospital
complaining of both arm and leg weakness. A physical
examination revealed severely dehydrated tongue and skin.
The patient’s serum sodium (123 mEg/L), potassium (1.6
mEqg/L), and bicarbonate (7.0 mEg/L) levels had decreased
markedly, and his serum blood urea nitrogen (BUN; 43
mg/dL) and creatinine (1.7 mg/dL) had increased. His serum
calcium, phosphorus, and glucose levels were 10.3 mg/dL,

1.3 mg/dL, and 235 mEq/L, respectively. The patient was

treated with fluid resuscitation and with potassium, bicarbonate,
and phosphorus supplements. To control the diarrhea, he was
treated with 500-pg octreotide subcutaneously three times per
day for 4 days. Despite this treatment, the frequency of his
stools increased to > 20 per day, and the volume of diarrhea
increased to 10 L/day. The patient’s blood pressure in the
supine position fell to 74/47 mmHg, and his serum potassium
and bicarbonate levels did not improve despite supplemen-
tation with large amounts of electrolytes for 1 month after
admission.

We suspected that the patient’s neuroendocrine tumor might
have become functional; therefore, we measured his serum
levels of VIP, somatostatin, gastrin, and serotonin, and 24-h
urinary 5-hydroxyindolacetic acid (5-HIAA) levels. His serum
VIP was elevated dramatically to 3,260 pg/mL (upper normal
limit, 100 pg/mL), whereas the serum levels of somatostatin
(19.0 pg/mL), gastrin (39.0 pg/mL), and serotonin (10.9 ng/mL),
and the 24-hour urinary 5-HIAA (1.2 mg/day) levels were
within the normal ranges. Therefore, the patient was dia-
gnosed with VIPoma. To reduce the tumor volume and
provide symptomatic relief, we performed hepatic artery embo-
lization (HAE) by infusing Gelfoam and lipiodol into both
hepatic arteries. One day after the first HAE, the amount of
diarrhea was reduced dramatically from 10 L/day to < 2 L/day,
and his serum concentrations of potassium and bicarbonate

improved to 3.9 mEq/L and 21.2 mEq/L, respectively. The

Figure 2. (A) CT scan immediately prior to the first HAE (0 month), showing multiple ill-defined and low-density masses. (B)
Angiography following the first HAE, showing multiple hypervascular tumor staining in both hepatic lobes. (C) CT scan after the sixth
HAE (18 months after the first HAE) showing the slow growth of the metastatic tumors.
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patient was discharged and had no further requirement for
intravenous fluids. The HAE has since been repeated six
times at 2-6-month intervals, depending on the severity of the
symptoms and biochemical abnormalities, with no complications.
According to the Response Evaluation Criteria In Solid
Tumors (RECIST) criteria [6], the sum of the longest diameter
of five representative tumor lesions in the liver at baseline
(0 month), and after the first (I month), second (3 months),
third (8 months), fourth (11 months), fifth (15 months), and
sixth HAE administration (18 months) was 16.7, 9.7, 13.3,
10.1, 16.9, 15.5, and 17.5 cm, respectively. No new lesions
were found in the liver or other organs during the follow-up
period (Fig. 2). Subsequently, patient has been free from
life-threatening symptoms, such as voluminous diarrhea,
hypokalemia, and acidosis, for 18 months, and lives a normal

life.

DISCUSSION

In this case, HAE was very effective for relief of the
symptoms of VIPoma, including diarrhea, hypokalemia, and
acidosis. HAE can reduce the blood supply to tumor lesions
and induce tumor cell death, which decreases the secretion
of VIP by the tumor cells and amelioration of the VIPoma
symptoms [7]. HAE might be effective not only for control-
ling the VIPoma symptoms but also for stabilizing tumor
growth. However, the symptomatic responses might not al-
ways parallel the radiological responses, as evidenced by the
slight increase in tumor size on a follow-up CT scans, de-
spite the well-controlled symptoms.

To date, there have been only a small number of reports
using HAE to relieve VIPoma symptoms [3,5,8]. Most
reports of HAE in patients have been with neuroendocrine
tumors that were not specified as VIPomas. HAE using only
a vaso-occlusive material, such as Gelfoam, effectively dec-
reased tumor size and hormone levels in most patients [7].
Chemoembolization is a similar procedure, except that chemo-
therapeutic agents such as emulsified doxorubicin, 5-fluorouracil

or cisplatin are administered directly into the hepatic artery.

Although chemoembolization was recently shown to be
effective for unresectable malignant endocrine tumors, it
might not offer therapeutic advantages over particulate embo-
lization alone [9]. Because of the rarity of neuroendocrine
tumors, no randomized studies have compared chemoembo-
lization with embolization alone. We performed HAE on our
patient rather than chemoembolization because the tumors
were refractory to chemotherapy. We also predicted that
hepatic arterial occlusion alone would be sufficient to inhibit
the function of the hepatic metastatic tumors, which derive
most of their blood supply from the hepatic artery.

Other treatment options for metastatic neuroendocrine tumors
include chemotherapy and somatostatin analogs. The response
rates to chemotherapy vary, and the effects with metastatic
neuroendocrine tumors are often short lasting [10]. One ran-
domized study of 106 patients with advanced islet cell
tumors showed that combination therapy with streptozotocin
and doxorubicin resulted in the best outcome, with a 69%
response rate [11]. In a trial of 14 patients with endocrine
pancreatic tumors, seven patients responded biochemically
and five (36%) responded radiologically to the combination
of etoposide and cisplatin, with a median response duration
of 9 months [12]. Because streptozotocin is not available at
our hospital, we selected the combination of etoposide and
cisplatin, which was ineffective. Because of the small number
of patients studied to date, there is no widely accepted standard
chemotherapy regimen for neuroendocrine tumors. Moreover,
most studies do not specify the specific type of neuroendocrine
tumor, and the efficacy of systemic chemotherapy in patients
with VIPomas is unclear.

Octreotide, a synthetic somatostatin analog, and its long-
acting release (LAR) preparations (e.g., Sandostatin LAR and
lanreotide) can reduce hormone secretion by > 50% in 60-
80% of patients with neuroendocrine tumors [13]. In addition,
these compounds can reduce neoplastic proliferation in some
patients by blocking the somatostatin receptors that are ex-
pressed in > 80% of neuroendocrine tumors [13]. Patients
with VIPomas were reported to respond well to octreotide

and its LAR preparations, with > 80% of patients showing
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the relief of symptoms such as diarrhea [14]. In addition,
octreotide could stabilize disease [14]. However, although
most patients exhibit good initial responses, the benefits of
octreotide are generally short-lived, thus requiring higher
doses [1]. Our patient did not show any symptomatic impro-
vement after treatment with somatostatin analogs, which
might be due to the exacerbation of diarrhea via an adverse
effect of octreotide, little or no somatostatin receptor expre-
ssion by the tumors, or the administration of insufficient
doses of octreotide.

A number of new molecular-targeted therapies for neuroen-
docrine tumors were introduced recently. Neuroendocrine
tumors express several angiogenic molecules, including vascular
endothelial growth factor (VEGF), epithelial growth factor
receptor (EGFR), insulin-like growth factor-1 receptor, pho-
sphoinositide-3-kinase, RAC-alpha serine/threonine-protein
kinase (AKT), and mammalian target of rapamycin (mTOR).
Although < 20% of patients exhibit a radiological response to
angiogenesis inhibitors (e.g., bevacizumab, sunitinib, sorafenib,
and vatalanib) and mTOR inhibitors (e.g., everolimus and
temsirolimus), these agents remain promising [14,15]. Novel
drugs that target some of these molecules are currently being
assessed in early clinical trials for the treatment of neuro-
endocrine tumors.

In the current case, CT scans did not reveal the site of the
primary tumor, suggesting that somatostatin receptor scinti-
graphy might have been needed to determine the primary site
precisely [16]. Our patient was not diagnosed with a VIPoma
initially because it might be difficult to distinguish from other
neuroendocrine tumors pathologically. Rather than micro-
scopic morphology, which can be ambiguous, the presence of
elevated levels of serum VIP and symptoms typical of VIPomas
are critical for the accurate diagnosis of these tumors [17].
Because nearly complete symptomatic relief was achieved
despite the presence of residual disease in some patients with
VIPomas that were treated using cytoreductive surgery or
HAE, it is likely that there is a threshold level of VIP that
is necessary to induce these symptoms. Our patient experi-

enced periodic symptomatic exacerbation even after the first

HAE, suggesting tumor regrowth and a resultant increase in
VIP levels above the threshold concentration. However,
repeated HAE ameliorated his symptoms. Generally, this
procedure does not confer a survival advantage. Nevertheless,
in our patient, who was refractory to somatostatin analogs and
chemotherapy, HAE undoubtedly abrogated the life-threatening
symptoms of VIPoma and allowed his continuing survival 18

months after the first HAE.

CONCLUSION

We encountered a patient with metastatic VIPoma who
experienced diarrhea and abnormal biochemical profiles.
These symptoms were resolved successfully and rapidly using
HAE, which resulted in long-term relief from symptoms. HAE
should be considered as the first treatment option in patients
with VIPomas and hepatic metastases that are unresectable

and refractory to somatostatin analogs.
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