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ancreatic cholera syndrome, also known as
Verner-Morrison syndrome1 and WDHA syndrome, is a constellation of symptoms caused
by VIPomas, a rare subtype of neuroendocrine tumor (NET) that typically originates in the
pancreas. In this syndrome, excessive production of
vasoactive intestinal polypeptide (VIP) provokes secretory diarrhea with associated electrolyte imbalance.
VIPomas account for less than 1% of all pancreatic tumors and are usually solitary lesions larger than 3 cm,
with 75% occurring in the tail of the pancreas. More
than 60% of VIPomas metastasize by the time of diagnosis.2 Diagnosis is dependent on confirming the presence of hormone hypersecretion and localizing the
tumor using available imaging modalities. This article
presents the case of a woman with the classic presentation of VIPoma who required multiple hospitalizations
due to life-threatening hypokalemia. The approach to
diagnosis of VIPoma and management of components
of pancreatic cholera syndrome are also discussed.
CASE PRESENTATION
History and Physical Examination
A 42-year-old woman with no significant past medical history presented to her primary care physician with
abdominal pain 15 days after an elective tubal ligation.
Initially, the symptoms were thought to be related to
the postoperative course and the patient was treated
with opiates. However, symptoms persisted for 2 months
and were associated with bouts of copious, watery, nonbloody diarrhea (occurring 3–4 times/day). She denied
recent use of antibiotics or laxatives. Current medications were acetaminophen/oxycodone to control
pain. She had no known drug allergies and denied a
history of smoking or illicit drug use. Previous surgeries included the recent laparoscopic tubal ligation,
cholecystectomy, breast augmentation, and tonsillectomy. Family history was noncontributory. The primary
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care physician ordered esophagogastroduodenoscopy
and colonoscopy, both of which were unremarkable.
Abdominal computed tomography (CT) performed
6 months prior as part of the preoperative evaluation
for tubal ligation was also normal. The patient’s symptoms worsened, with 8 to 10 bowel movements per day,
generalized fatigue, and a 26-lb weight loss, leading to
an emergency department (ED) visit.
In the ED, the patient’s vital signs included a temperature of 99.8°F, blood pressure of 109/60 mm Hg,
a regular heart rate of 98 bpm, respiratory rate of
20 breaths/min, and oxygen saturation of 99% on room
air. Physical examination revealed abdominal distension,
increased bowel sounds with no palpable masses or organomegaly, and a normal rectal examination.
Diagnostic Studies
Laboratory values on admission were notable for
elevated alkaline phosphatase (348 U/L), aspartate
aminotransferase (83 U/L), and alanine aminotransferase (49 U/L) levels. The potassium level was low at
2.4 mEq/L (normal, 3.5–5.0 mEq/L) and remained
low despite daily oral potassium replacement. Stool
cultures and samples for ovae, parasites, and Clostridium difficile toxin were negative.
Repeat abdominal, pelvic, and chest CT with intravenous contrast showed a 6.4 × 5.0-cm pancreatic mass,
retroperitoneal and mediastinal adenopathy, and diffuse hepatic lesions suggestive of metastasis (Figure 1).
An ultrasound-guided liver biopsy was performed and
pathology revealed poorly differentiated carcinoma.
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Figure 1. Computed tomography of the abdomen demonstrating
a pancreatic mass (A) and hepatic metastasis (B).

Additional studies were requested, including immunoperoxidase stains for a suspected NET (Figure 2, Figure 3, and Figure 4). Immunoperoxidase stains came
back strongly positive for synaptophysin and chromogranin (Table), suggestive of a NET. Additional laboratory testing revealed a markedly elevated VIP level
(> 400 pg/mL; normal, 0–75 pg/mL), compatible with
a diagnosis of VIPoma. Normal gastrin, insulin, and
5-hydroxyindoleacetic acid levels excluded gastrinoma,
insulinoma, and carcinoid, respectively. Somatostatin
receptor scintigraphy (octreotide scan) showed multiple areas of uptake in the liver and pancreatic bed,
confirming metastatic spread of the tumor.
Treatment and Follow-up
The oncology department was consulted, and after
extensive discussion with the patient, a decision was
made to initiate chemotherapy considering the unusually aggressive disease course. The chemotherapeutic
regimen consisted of alternate cycles of doxorubicin and
dacarbazine followed by streptozocin and 5-fluorouracil
(5-FU).3 Hepatic artery chemoembolization was deferred given the rapid progression of symptoms, with the
thought that it could be used in the future if the disease
was better controlled.
The first cycle of doxorubicin and dacarbazine was
started 10 days after initial diagnosis. Subcutaneous darbepoetin alfa and filgrastim were administered before each
cycle of chemotherapy to prevent pancytopenia. The patient was hospitalized for the first cycle of chemotherapy
due to low serum potassium levels. Diarrhea and hypokalemia persisted after completion of the first cycle, requiring longer hospitalization. Potassium levels were obtained
twice daily, with levels persistently below 3.0 mEq/L,
and potassium replacement up to 100 mEq/L/day was
required. The gastroenterology department was consult-
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Figure 2. Synaptophysin stain of pancreatic tissue obtained by
ultrasound-guided biopsy showing strong positivity in neoplastic
cells.

ed to help guide management of the patient’s diarrhea.
Daily subcutaneous injections of short-acting octreotide
50 µg every 8 hours were started, and gradually the patient’s symptoms improved, with a decreased number of
bowel movements per day and normalization of serum
potassium. After 10 days, the patient was discharged
home and long-acting octreotide (20 mg intramuscularly
once monthly) was prescribed, with the first dose given
in the hospital.
After the second cycle of chemotherapy, the patient
was rehospitalized due to diarrhea, low potassium, and
abdominal distention. Repeat abdominal and pelvic CT
was unchanged from the previous hospitalization, and
she was discharged home after 5 days. The third cycle
of chemotherapy was completed as an outpatient.
At follow-up 2 months after starting chemotherapy,
abdominal and pelvic CT showed a slight decrease in
the size of the pancreatic tumor, but new metastasis to
vertebrae and the left adrenal gland was evident.
DISCUSSION
The case patient presented with abdominal pain,
diarrhea, and a pancreatic mass with liver metastases. A
primary pancreatic malignancy (adenocarcinoma) was
suspected; however, based on clinical presentation, carcinoid tumors and NET were part of the differential diagnosis. Positive synaptophysin and chromogranin stains
confirmed a neuroendocrine cause, and further testing
revealed elevated levels of VIP, establishing a diagnosis of VIPoma. Of note, the patient had a normal abdominal CT scan 6 months prior to onset of symptoms.
However, CT with contrast may miss extensive hepatic
disease if standard venous phase contrast is performed
without arterial phase contrast.4 Somatostatin analogues
(eg, octreotide) are recommended to control symptoms
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Afonso et al : Pancreatic Cholera Syndrome : pp. 35–39

Figure 4. VIPoma-specific stain of pancreatic tissue obtained by
ultrasound-guided biopsy showing strong positivity in neoplastic
cells.
Figure 3. Hematoxylin-eosin stain of pancreatic tissue obtained by
ultrasound-guided biopsy showing tumor cells arranged in cords
and nests.

associated with secretory NET such as VIPomas. In this
case, octreotide was initiated to control the refractory
diarrhea and associated hypokalemia. With octreotide,
tumor regression is seen in approximately 5% of patients.5 However, the case patient had an aggressive
variant of islet cell carcinoma with poorly differentiated
pathology, which required chemotherapy. Treatment
with 5-FU alone can provoke diarrhea (chemotherapyinduced diarrhea), and octreotide can also be used to
manage this treatment side effect (maximum dose, 500 µg
3 times daily).
VIPOMAS
The majority (80%) of VIPomas are localized in the
pancreas, usually the tail and body; however, VIPomas
have also been found in the adrenal glands, retroperitoneum, mediastinum, lungs, and jejunum.2,6 Men and
women are equally affected, and the average age at diagnosis is 50 years. VIPomas can be multifocal in 4% of
patients, and a small number (9%) are associated with
multiple endocrine neoplasia type 1,7 a hereditary disorder resulting in tumors of the pancreas and pituitary
and parathyroid glands. Aggressive metastases are usually
seen in the liver and are rarely found in the chest.8 Other
subtypes of NET include gastrinomas, insulinomas, carcinoid, glucagonomas, and somatostatinomas,5,9 and
most are associated with specific clinical syndromes and
laboratory abnormalities (eg, gastrinomas with ZollingerEllison syndrome, insulinomas with hypoglycemia).10
Clinical Presentation
The main findings in VIPoma are components of
www.turner-white.com

Table. Case Patient’s Results of Histopathologic Staining
Synaptophysin

Positive

Chromogranin

Positive

Cytokeratin-7 receptor

Positive

Progestin receptor

Positive

Estrogen receptor

Negative

Cytokeratin-20

Negative

Carcinoembryonic antigen

Negative

Thyroid transcription factor-1

Negative

pancreatic cholera syndrome—watery diarrhea, hypo
kalemia, and hypochlorhydria. In all patients, stool
volume exceeds 700 mL/day, with some experiencing
volumes of 3 L/day.11–13 Stools are tea-colored in appearance, have no odor, persist with fasting, have a
high sodium concentration, and have a low osmolal
gap. Flushing is seen in approximately 20% of patients.
Symptoms associated with hypokalemia and dehydration, including lethargy, nausea, vomiting, muscle weakness, and muscle cramps, may also be present. Approximately 75% of patients will have hypochlorhydria.
Diagnosis
Diagnosis of VIPoma is based on the presence of secretory diarrhea and elevated VIP levels (> 75 pg/mL)
associated with a pancreatic mass found on imaging. An
important differential diagnosis is carcinoid tumor,14–16
which can be excluded with histopathologic staining.
The challenges to diagnosis involve initially differentiating a primary lesion from a metastatic lesion after finding a pancreatic mass on imaging.
CT with contrast and magnetic resonance imaging
are sensitive and specific for detecting VIPomas and associated metastases.5,17 However, as mentioned previously,
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initial CT may be inconclusive depending on the methods of contrast administration. Most VIPomas have low
signal intensity on T1-weighted images and high signal
intensity on T2-weighted images.17
Scintigraphy with 111In-octreotide is one of the most
important tools for diagnosing and staging VIPomas
as well as for determining sensitivity to treatment with
somatostatin analogues.4,18 There is a general consensus that all patients should undergo scintigraphy with
111
In-octreotide during the course of the disease and
treatment given its high sensitivity (75%–100%).19
Synaptophysin and chromogranin stains are highly
sensitive and specific for NETs but cannot differentiate
between subtypes.20–22 Another helpful marker, serum
chromogranin-A, is usually elevated in VIPomas but
cannot differentiate between other NET subtypes.23
Specific stains for VIP are not widely available and clinical correlation is mandatory.
Management
Surgery remains the treatment of choice and the
only approach that can achieve cure in patients with
VIPoma. However, most VIPomas are functioning aggressive tumors and present with metastasis upon diagnosis. Thus, the primary goal in the management
of metastatic VIPomas is to regulate hypersecretion of
VIP, which is usually achieved by initiating somatostatin
analogue therapy, such as octreotide and lanreotide
(available outside the United States). Since the introduction of somatostatin analogues, medical management of unresectable NETs has improved,24 and most
symptoms associated with VIPoma (ie, diarrhea) can
be controlled with octreotide.25 Octreotide is usually
well-tolerated and is available in both short-acting (administered subcutaneously every 6–8 hr) and longacting (administered once monthly) formulations.
Short-acting formulations were the gold standard treatment for VIPomas; however, long-acting octreotide has
the advantage of less frequent administration with similar effectiveness.26–28 Main adverse effects are pain at the
injection site, mild abdominal discomfort, and temporary elevation of total bilirubin (rare). Decreased tumor
size has been reported in a small number of patients
treated with octreotide.29 Successful suppression of
metastatic VIPoma has also been reported in an elderly
patient on octeotride therapy without chemotherapy.30
Chemotherapy is considered for proliferating tumors. However, VIPomas (and all NETs) are not highly
chemosensitive. Patients with a functioning NET respond better as compared with those with a nonfunctioning NET, but response rates with streptozocin and
5-FU are only 45%.5,15
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Chemoembolization of liver metastases has been
shown to produce regression of hormonal syndrome
and is a possibility in selected cases.31 Surgical debulking of multiple liver metastases can be used as a palliative intervention for some patients, although this is not
curative.
Prognosis
In patients with VIPoma, the estimated 5- and 10-year
survival is 88% and 25%, respectively. Small tumor
size (< 4 cm), the absence of metastasis, and age 40 to
60 years is associated with a favorable prognosis, whereas
prognosis is worse with larger tumor size and high rate
of metastasis.4 Survival is similar to that in patients with
nonfunctioning tumors.
CONCLUSION
Most VIPomas are indolent and are usually diagnosed at a time when distant metastases are present.
Treatment decisions should be individualized. Somatostatin analogues (ie, octreotide) have been shown to
control symptoms associated with VIPoma, particularly
secretory diarrhea. However, patients with more aggressive disease may benefit from chemotherapy. The standard guidelines of the National Comprehensive Cancer
Center Network include treatment with streptozocin
and doxorubicin with or without 5-FU.3 Due to the complexity of managing patients with VIPoma, a multidisciplinary approach is strongly recommended. Referral to
tertiary care centers with extensive experience in managing VIPoma can sometimes be a useful adjunct.
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