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Abstract 

Vasoactive intestinal polypeptide-secreting tumors (VIPoma) are a rare pancreatic neuroendo-

crine tumor that can cause chronic diarrhea with 1 case per 10 million people per year. Diag-

nosis is made based on a combination of laboratory evaluation (serum VIP level), imaging 

findings (functional positron emission tomography-computed tomography [PET-CT]), and his-

tological analysis (chromogranin A stain). We present a case of a male with 6 months of diar-

rhea and malaise who was found to have significant kidney injury and hypokalemia requiring 

admission to the medical intensive care unit. Subsequent laboratory evaluation while admitted 

eventually showed a low stool osmotic gap (–11 mOsm/kg) consistent with secretory diarrhea, 

in addition to significantly elevated VIP levels at 940 pg/mL (normal <75). Cross-sectional im-

aging with functional Gallium-68 dotatate PET-CT confirmed metastatic functional neuroen-

docrine tumor indicative of a VIPoma. Pathology on subsequent metastatic liver lesion aspira-

tion was consistent with a well-differentiated VIPoma, and symptoms dramatically improved 

following initiation of octreotide therapy.  © 2019 The Author(s) 
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Introduction 

Chronic diarrhea is common in the United States, with an estimated prevalence of 5%, 
and is defined as >200 g of stool per day for more than 4 weeks [1]. Diarrhea of >1,000g per 
day is pathologic and should be delineated by stool osmolality (Osm) to differentiate secretory 
from osmotic etiologies with further attention paid to investigating neuroendocrine etiologies 
[1]. Secretory diarrhea secondary to vasoactive intestinal polypeptide-secreting pancreatic 
neuroendocrine tumors (VIPomas) are rare, with an annual incidence of 0.2–0.5 cases per 1 
million people per year [2]. This syndrome, first described by Verner and Morrison [3] in 
1958, is associated with >2 L of watery stool per day, hypokalemia, and achlorhydria (WDHA 
syndrome). 

Case Presentation 

A 74-year-old male presented with several months of frequent, large-volume diarrhea 
with progressive weight loss. The patient endorsed having 10 to 12 watery stools per day and 
had experienced in excess of 30 lbs of weight loss (16% decrease from baseline weight). Past 
medical history was significant for hypertension, renal cell carcinoma requiring nephrectomy, 
thyroid hyperplasia with partial thyroidectomy and, most importantly, a pancreatic neuroen-
docrine tumor treated with distal pancreatectomy 9 years prior to presentation. His initial 
laboratory results were notable for a low potassium of 1.9 mmol/L (normal <3.5) and a serum 
Osm of 319 mOsm/kg (normal 275–295). Prior to hospital presentation, his diagnostic evalu-
ation included a colonoscopy without evaluation of the terminal ileum though random colonic 
biopsies were unremarkable. He was then empirically trialed on a course of rifaximin for pos-
sible small intestine bacterial overgrowth followed by a course of cholestyramine for malab-
sorption diarrhea without any improvement in his symptoms.  

The patient was admitted to the medical intensive care unit given significant elevation to 
5.8 mg/dL in his creatinine (patient’s baseline 1.1 mg/dL) and electrocardiogram changes 
(presence of “u” waves) consistent with hypokalemia. He was volume resuscitated with nor-
mal saline and monitored on continuous telemetry while serum potassium was corrected with 
intravenous potassium chloride prior to transferring to a general medicine service. While ad-
mitted, stool Osm was measured as 330 mOsm/kg. His calculated osmotic gap of –11 
mOsm/kg was suggestive of secretory diarrhea. Neuroendocrine markers were then sent, and 
the results were notable for a normal gastrin level, a somatostatin level of 65 pg/mL (normal 
<31), and a vasoactive intestinal polypeptide level of 940 pg/mL (normal <75).  

The patient subsequently underwent endoscopic ultrasound of the pancreas with no 
masses appreciated in the head or duct of the pancreas. A 10-mm lymph node was found in 
the porta hepatis on endoscopic ultrasound, and fine-needle aspiration showed no malignant 
cells. Finally, positron emission tomography-computed tomography (PET-CT) Gallium-68 do-
tatate was performed and showed a single region of the pancreas as well as multiple liver 
lesions with abnormal activity. These imaging findings, in the setting of watery diarrhea, 
hypokalemia, and an elevated VIP level, supported a diagnosis of VIPoma. Symptomatic treat-
ment was favored, and the patient was started on octreotide with rapid resolution of his 
chronic diarrhea within 24 h. 

The patient followed up with medical oncology and underwent aspiration of a liver lesion 
found on the prior PET-CT to help guide therapy. Pathology of the liver aspiration showed a 
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proliferation index (Ki-67) of 2%, which is consistent with a well-differentiated neuroendo-
crine tumor (Fig. 1). Given the pathology findings, oncology made the decision to continue 
with octreotide monotherapy. 

Discussion 

VIPomas are exceedingly rare with a reported incidence of 1 in 10 million [2, 4]. Most 
cases are diagnosed in children aged 2–4 years and adults aged 30–50 years [5]. The vast ma-
jority of cases arise in the pancreas, and these tumors are much less common than pancreatic 
neuroendocrine tumors (PNET) that secrete insulin, glucagon, or gastrin, representing just 
5.7% of all functional PNETs [5, 6]. A minority of cases (5% of all VIPomas) are associated with 
multiple endocrine neoplasia type 1 (MEN1 syndrome), which is characterized by tumors in 
the parathyroid gland, pancreatic islet cells, and pituitary gland [4]. Interestingly, 75% of the 
VIPomas occur in the pancreatic tail, which is where our patient had previously undergone a 
distal pancreatectomy for PNET [2, 5]. A further 20% of the cases occur in neurogenic tumors 
(pheochromocytomas, ganglioneuromas) found in the retroperitoneum or adrenal glands [2]. 
Moreover, as was seen in our patient, 60–80% of the patients have metastatic disease at the 
time of diagnosis. 

VIPoma-induced WDHA syndrome is characterized by profuse diarrhea often exceeding 
1, 000 g of stool per day that persists even after 72 h of fasting [2, 7]. This occurs as a result of 
VIP binding to intestinal epithelial cells, thereby upregulating cAMP and leading to secretion 
of electrolytes into the bowel lumen, causing profuse watery diarrhea [2]. Most patients expe-
rience diarrhea (89%), weight loss (72%), and hypokalemia (67%) [7]. 

Diagnosis is made through laboratory evaluation and imaging studies. A serum VIP level 
>75 pg/mL is consistent with a VIPoma [8]. Stool Osm should be consistent with a secretory 
diarrhea, which is defined as a stool osmotic gap of <50 [1]. In our patient, laboratory results 
showed a stool osmotic gap of –11 mOsm/kg and a serum VIP level of 940 pg/mL, consistent 
with VIPoma. Interestingly, 66% of the patients diagnosed with VIPomas also have elevations 
in other measurable serum islet cell peptides, such as gastrin and insulin [7]. Imaging is crucial 
for tumor localization and staging. Newer functional imaging with PET-CT Gallium-68 dota-
tate is 97% sensitive for the detection of VIPomas, as compared to the lower reported sensi-
tivities of contrast-enhanced CT and magnetic resonance imaging at 80 and 85%, respectively, 
which were traditionally used in the past [6, 9]. 

By inhibiting VIP secretion, symptomatic management of diarrhea can be achieved with 
somatostatin analogues, such as octreotide, which ultimately led to resolution of our patient’s 
symptoms [10]. In addition, somatostatin analogues have also shown tumor stabilizing effects 
in 50–60% of the PNETs [11]. In cases refractory to somatostatin analogues, glucocorticoids 
can be used to decrease symptoms of excess VIP [10]. Based on published guidelines, treat-
ment should be guided by cellular mitotic rate and cellular proliferation (Ki-67) to determine 
grading, which our patient underwent following discharge [12]. Our patient had a lower Ki-67 
corresponding to a grade 1, well-differentiated PNET (defined as Ki-67 <3%) [12]. Given the 
prevalence of metastatic disease, curative resection of the pancreatic tail is only available to a 
minority of patients [9, 10]. Due to the frequency of hepatic metastases, as was seen in our 
patient, therapy can be augmented with hepatic lobe resections and hepatic artery emboliza-
tion or targeted ablation therapy [10]. Recently, both everolimus and sunitinib have been used 
for progressive nonresectable PNETs such as VIPomas with improvement in progression-free 
survival [12, 13]. 
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Overall, VIPomas are rare functional neuroendocrine tumors most commonly found in 
the pancreas and usually diagnosed after metastasis. Diagnosis is confirmed with an elevated 
serum VIP level and functional PET-CT. Treatment is aimed at symptom management for me-
tastatic disease and surgery for isolated tumors, if possible.  
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Fig. 1. a Core of liver mass in a patient with multiple liver lesions, pancreas mass, and diarrhea. Histology 

shows trabecular architecture of uniform cells with pale-pink cytoplasm and round, eccentrically located 

nuclei, consistent with well-differentiated PNET. H&E. ×200. b Synaptophysin, diffusely and strongly pos-

itive in tumor cells (×200). c Chromogranin, apical positivity with moderate intensity (×200). d Ki-67 high-

lights proliferation index of 2%. H&E. ×200. 
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