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Abstract

Pancreatic vasoactive intestinal peptide-producing tumor (VIPoma) 
is a rare functional neuroendocrine tumor most commonly present-
ing with watery diarrhea and electrolyte abnormalities that include 
hypokalemia, hypercalcemia and metabolic acidosis. This type of tu-
mor has usually insidious clinical behavior that is characterized by 
chronic secretory diarrhea, lasting usually from months to years be-
fore diagnosis, not responsive to usual medical or dietary treatment 
approaches. Given the resemblance of VIPoma with other more com-
mon causes of chronic watery diarrhea, the final diagnosis is often 
delayed and the tumors are usually large and metastatic at the time of 
detection. Our case of pancreatic VIPoma demonstrates an unusual 
clinical course for this type of tumor with acute refractory diarrhea 
and rapid deterioration of patient’s clinical and biochemical status 
that required emergent in-hospital diagnosis and treatment. Our pa-
tient is a 45-year-old woman who presented with abrupt, watery diar-
rhea during the past 24 h before admission accompanied with severe 
hypokalemia as well as hyponatremia, hyperglycemia and hypercal-
cemia. Despite aggressive management with fluid administration and 
electrolyte replenishment, no significant improvement in patient’s 
symptoms and electrolyte imbalance was observed. After exclusion 
of other causes of acute diarrhea from the medical history and the 
laboratory tests, the clinical suspicion of a functional neuroendocrine 
tumor was raised. After the establishment of final diagnosis of pan-
creatic VIPoma with biochemical tests and magnetic resonance imag-
ing (MRI), somatostatin analogues were prescribed and the patient 
underwent distal pancreatectomy and splenectomy with no signs of 
lymph node and splenic metastases. Few days after the surgical re-
section of the tumor, the patient readmitted to our hospital with tarry 

stools and severe anemia. The abdominal computed tomography (CT) 
revealed a retroperitoneal cystic lesion. The gastrointestinal bleeding 
gradually recessed after endoscopic hemostasis of duodenal ulcer le-
sions whereas the cystic lesion (postoperative lymphocele) was suc-
cessfully drained under CT-guidance before discharge. After almost 
10 years postoperatively, the patient is still asymptomatic with no 
signs of relapse or metastasis of the disease in the periodic laboratory 
and imaging follow-up. In conclusion, pancreatic VIPoma can some-
times manifest symptoms of abrupt onset and rapid progression that 
require high clinical suspicion, appropriate diagnostic workup and ag-
gressive management.
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Introduction

Neuroendocrine tumors of the pancreas (pNETs) are rare tu-
mors with an annual estimated incidence of 0.22 cases per 
100,000 [1]. Pancreatic vasoactive intestinal peptide-produc-
ing tumor (VIPoma) is a rare neuroendocrine tumor that ac-
counts approximately for less than 0.6 cases/million/year [2]. 
Most of the cases are sporadic whereas almost 5% of them are 
encountered as part of the multiple endocrine neoplasia type 1 
(MEN1) syndrome [3]. Like other neuroendocrine tumors, VI-
Poma is often characterized by slow progression and malignant 
clinical course [4]. The typical clinical features of VIPoma are 
associated with the excessive secretion of the vasoactive intes-
tinal peptide (VIP) and include watery diarrhea, hypokalemia 
and metabolic acidosis [5].

In the majority of patients, the diarrhea is chronic and se-
cretory [5, 6] and the prompt diagnosis is difficult as more com-
mon causes of watery diarrhea should be excluded in the first 
place [5]. Many of these patients are diagnosed after months or 
years from symptoms initiation and often in the outpatient set-
ting after multiple laboratory and imaging investigations [5].

We present a case of pancreatic VIPoma in a 45-year-old 
woman that initially manifested with acute diarrhea, a finding 
very unusual for this type of tumor. Given other more com-
mon diseases for patient’s age and gender, especially acute 
infectious diarrhea, pancreatic VIPoma was not among the 
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predominant causes in our differential diagnosis. The severe 
electrolyte abnormalities and the resistance to initial therapy, 
though, made the prompt diagnosis and treatment during hos-
pitalization necessary.

In this article, we analyze the unusual clinical presentation 
of our pancreatic VIPoma case along with the diagnostic steps, 
treatment approach and follow-up course of this patient (Table 
1). The need for high clinical suspicion and prompt diagnostic 
and therapeutic management are highlighted.

Case Report

Investigations

A 45-year-old woman presented to the emergency department 
of our hospital with multiple episodes of watery diarrhea, i.e., 
almost 9 - 10 episodes during the past 24 h, accompanied with 
few, self-limited episodes of vomiting. She did not report any 
symptoms or diarrhea in the preceding weeks or months. The 
loose stools did not contain any blood or signs of melena. The 
patient complained about mild abdominal discomfort with no 
fever, chills or sweats. She also reported loss of appetite and 
extreme fatigue. Her past medical history was unremarkable 
and she did not make systemic use of any medical substances. 
Her past surgical history was remarkable only for resection 

of uterus leiomyoma 5 years before presentation. Her family 
medical history did not provide evidence of any neoplastic dis-
eases.

The initial clinical examination revealed signs of dehydra-
tion with a normal level of consciousness. The arterial blood 
pressure and the body temperature were within normal range. 
The abdomen was non-tender and painless on examination and 
the bowel sounds were normal in frequency. The electrocar-
diogram at admission presented sinus tachycardia and repo-
larization abnormalities in some leads.

Diagnosis

The initial laboratory investigations in the emergency depart-
ment revealed severe hypokalemia accompanied with hypona-
tremia, hypercalcemia and hyperglycemia as well as findings 
of acute renal failure. The laboratory results of the patient at 
presentation are depicted in Table 2. The arterial blood gas 
analysis showed severe metabolic acidosis (pH = 7.25) with 
very low bicarbonate levels (HCO3

- = 5.3 mmol/L). The X-
ray images of the patient on admission were normal, whereas 
the abdominal ultrasonography revealed only an enlarged gall-
bladder.

The patient was transferred immediately to the department 
of internal medicine where further diagnostic and therapeutic 
investigations were performed. The initial treatment of the pa-

Table 1.  Timeline

March 13, 2013 Admission to the emergency department (ED) of our hospital with acute diarrhea and severe hypokalemia
March 19, 2013 Diagnosis of tumor in the pancreatic tail with abdominal MRI
March 20, 2013 Transfer of the patient to the Endocrinology Department of the collaborating oncology hospital
March 22, 2013 Distal pancreatectomy with splenectomy
March 22, 2013 Transfer to the intensive care unit (ICU) after surgical resection of the tumor
March 28, 2013 Discharge from ICU and transfer to the Department of Surgery of the collaborating oncology hospital
April 3, 2013 Hospital discharge of the patient from the oncology hospital
April 10, 2013 Admission to the ED of our hospital with melena. Emergent esophagogastroduodenoscopy with endoscopic hemostasis of 

duodenal ulcer lesions. Computed tomography (CT) finding of cystic fluid collection in the retroperitoneal space.
April 11, 2013 Transfer of the patient to the Department of Surgery of the collaborating oncology hospital
April 15 - 16, 2013 Emergent esophagogastroduodenoscopy due to relapse of melena. Possible foci of hemorrhage from the major duodenal 

papilla (hemosuccus pancreaticus)
April 20, 2013 Drainage of retroperitoneal cystic lesion
April 26, 2013 Discharge from the Department of Surgery of the oncology hospital
May 17, 2013 First clinical follow-up of the patient at the Endocrinology Department and Department of Surgery of the oncology  

hospital. Patient stable with no symptoms.
June 2013 Second follow-up with abdominal magnetic resonance imaging (MRI), endocrine assessment and specific tumor markers
November 2013 Follow-up with triple-phase abdominal CT
January 2014 Follow-up with biochemical and specific tumor markers
June 2014 Follow-up with specific tumor markers and abdominal CT
October 2014 Octreotide scan negative for relapse of the disease or metastasis
2015 - 2023 Yearly follow-up with clinical, biochemical, endocrine and imaging reassessment of the patient. No signs of relapse of 

the disease or metastasis
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tient included fluid replacement, intravenous administration of 
potassium and antibiotic prescription. Despite of fasting dur-
ing the first few days of hospital stay, the episodes of diar-
rhea persisted at a rate of 8 - 9 episodes daily. The first step 
in our diagnostic pathway was to define the characteristics of 
acute diarrhea. Even if measurement of fecal osmolarity was 
not performed, the watery diarrhea was characterized as se-
cretory based on the large daily volume of diarrheic stools, 
the non-responsiveness to fasting and the accompanied serum 
electrolyte abnormalities.

The differential diagnosis of acute diarrhea in this case in-
cluded various infectious and non-infectious causes (Table 3). 
The dietary, drug-related and iatrogenic causes were initially 
excluded based on the past and recent medical history of the 
patient. Given the predominance of infectious causes in the 
context of acute diarrhea, the further diagnostic steps included 
stool samples for microscopic examination for ova and para-
sites, stool cultures and stool testing for Clostridium difficile 
toxin, which were all negative. The serologic tests WIDAL and 

WRIGHT for the diagnosis of possible salmonellosis and bru-
cellosis, respectively, were negative as well as the serologic 
tests for hepatitis B, hepatitis C and human immunodeficiency 
virus. Moreover, the levels of thyroid-stimulating hormone 
(TSH) and intact parathormone (PTH) were also normal ex-
cluding, thus, common endocrinopathies as the culprit of acute 
diarrhea.

The presence of specific gastrointestinal diseases was also 
less likely in our case based on clinical judgement and routine 
stool examination. Accordingly, the age and comorbidities of 
our patient were not suggestive of ischemic colitis, whereas the 
absence of abdominal pain on clinical examination rendered 
ischemic bowel disease, diverticulitis and other abdominal in-
flammatory conditions less likely. Even if endoscopic assess-
ment of the lower gastrointestinal tract was not feasible dur-
ing that period, the existence of inflammatory bowel disease 
was not supported. Indeed, the acute presentation of symptoms 
of our patient, the absence of blood and leucocytes in routine 
stool analysis and the non-elevated serum inflammatory bio-

Table 2.  Laboratory Results of the Patient

At presentation At seventh day Normal range
Hemoglobin (g/dL)/hematocrit (%) 17.2/44.6 15.1/40.6 (11.5 - 15.5 g/dL)/(37-47%)
Potassium (mEq/L) 2.1 2.2 3.5 - 5.1 mEq/L
Calcium (mg/dL) 11.1 12.2 8.5 - 10.5 mg/dL
Sodium (mEq/L) 123 129 135 - 147 mEq/L
Chloride (mEq/L) 89 100 96 - 108 mEq/L
Magnesium (mg/dL) 2.6 2.4 1.8 - 2.4 mg/dL
Phosphorus (mg/dL) 2.4 2.4 2.5 - 5 mg/dL
Glucose (mg/dL) 159 108 70 - 110 mg/dL
Urea (mg/dL) 221 50 12 - 42 mg/dL
Creatinine (mg/dL) 4.2 0.7 0.6 - 1 mg/dL
Albumin (g/dL) 4.7 3.3 3.5 - 5 g/dL
C-reactive protein (mg/dL) 0.21 3.2 < 0.5 mg/dL
pH of arterial blood sample 7.25 7.31 7.35 - 7.45
Potassium in 24-h urine sample (mmol/24 h) - 7.20 25 - 100 mmol/24 h

Table 3.  Differential Diagnosis of Acute Diarrhea

Infectious causes
  Viruses: Rotavirus, Norovirus, Adenovirus, Cytomegalovirus
  Bacteria: E. coli, Salmonella, Shigella dysenteriae, Campylobacter jejuni, Clostridium difficile, Yersinia, Vibrio cholerae
  Parasites: Giardia intestinalis, Cryptosporidium parvum, Entamoeba histolytica
Non-infectious causes
  Gastrointestinal causes: Inflammatory bowel disease, diverticulitis, ischemic colitis, short bowel syndrome, irritable bowel syndrome, etc.
  Endocrinopathies: Hyperthyroidism, adrenal insufficiency, carcinoid tumors, etc.
  Adverse effects of medications: Antibiotics, colchicine, antiarrhythmics, chemotherapeutic agents, etc.
  Dietary causes: Food intolerance or food allergies
  Malignancy: Colon cancer, intestinal lymphoma, etc.
  Iatrogenic causes: Radiation therapy, gastrointestinal contrast agents, etc.
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markers were not in accordance with the chronic, intermittent, 
bloody diarrhea of inflammatory bowel disease. The absence 
of any gastrointestinal surgery also excluded the possibility of 
short bowel syndrome or postoperative diarrhea.

Despite the management of the patient with fluid and 
electrolyte replacement, the serum potassium levels remained 
low (K+ = 2.2 mEq/L) after 7 days of treatment. The other 
biochemical values at the seventh day are depicted in Table 2. 
The metabolic acidosis at admission was partially restored (pH 
= 7.31) because of respiratory compensation (pCO2 = 14 mm 
Hg) but the levels of bicarbonate remained low (HCO3

- = 7.0 
mmol/L). In turn, the levels of potassium excretion on 24-h 
urine collection were found to be very low (7.20 mmol/24 h, 
normal range 25 - 100 mmol/24 h). Therefore, the sustained 
hypokalemia did not result from concomitant urinary potas-
sium wasting and was attributed exclusively to the gastroin-

testinal losses.
Due to persistence of symptoms and electrolyte abnor-

malities, the clinical suspicion of a functional neuroendocrine 
tumor was raised. Even if this type of tumors is not often 
characterized by acute diarrhea, the exclusion of other patho-
logical entities in our case, the refractory diarrhea and the ur-
gency towards a prompt diagnosis in view of life-threatening 
hypokalemia, all were factors that determined our next diag-
nostic steps. Given its high diagnostic value in this context, 
we decided to perform an urgent magnetic resonance imaging 
(MRI) of the abdomen to test our hypothesis. The unenhanced 
MRI findings demonstrated a lesion of 63 × 51 mm at the lev-
el of the pancreatic tail that showed heterogeneous uptake of 
the contrast medium in the contrast-enhanced images. These 
findings were consistent with a tumor of the islet cells of the 
pancreas (Figs. 1 and 2). The remaining MR images demon-

Figure 1. The lesion (6.3 × 5.1 cm) is located in the anatomic position of the pancreatic tail (yellow arrows) and presents inter-
mediate signal intensity relative to pancreas. (a) Axial T2 and (b) coronal T2 magnetic resonance images.

Figure 2. (a) Unenhanced axial T1 magnetic resonance image depicting the lesion in the pancreatic tail (yellow arrows) with 
mildly hypointense signal relative to pancreas (motion artifacts are present). (b) Axial T1 image after intravenous contrast medium 
administration showing heterogeneous uptake in the lesion with central necrosis (yellow arrows).
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strated bilateral pleural effusion, significant enlargement of 
the gallbladder (122 × 73 mm) as well as diffused, remarkable 
enlargement of the small (almost 120 mm diameter) and large 
intestine (almost 96 mm diameter of ascending colon). No fo-
cal lesions were found in the liver, spleen or kidneys and no 
pathologically enlarged pelvic or retroperitoneal lymph nodes 
were pinpointed.

Moreover, we performed further imaging assessment to 
determine if this pancreatic tumor was sporadic or as a part 
of the MEN1 syndrome. The brain CT did not reveal any ana-
tomic abnormalities in the area of sella turcica and the ultra-
sound imaging of thyroid and parathyroid glands was normal. 
Despite the existence of pleural effusion in the abdominal 
MRI, the chest CT did not identify any specific lesions in the 
pulmonary parenchyma or any pathologic lymph nodes in the 
mediastinum. In the context of the concomitant hypercalce-
mia, the X-rays of certain skeletal compartments did not yield 
any pathological images.

Due to the above findings and the severity of clinical 
status, the patient was transferred to the endocrinology de-
partment of the collaborating oncology hospital for further 
diagnostic and therapeutic management. Given the severe hy-
pokalemia and the radiological imaging of paralytic ileus, the 
patient was managed conservatively at the initial phase. The 
treatment approach consisted of antibiotic treatment, fluid and 
electrolyte prescription through central venous line, parenteral 
feeding and decompression of the intestine with nasogastric 
tube in the context of ileus management. The specific labora-
tory investigations during the first 3 days at the oncology hos-
pital are depicted in Table 4. The levels of the 24-h urine hy-
droxyindoleacetic acid (HIAA) were into the normal range at 
9.6 mg/24 h (normal values < 15 mg/24 h). The plasma levels 
of VIP were elevated to more than 120 pmol/L (normal values 
< 30 pmol/L), confirming the diagnosis of pancreatic VIPoma.

Treatment

Despite the abovementioned therapeutic interventions, the 
clinical and biochemical status of the patient did not improve 

significantly after 3 days of stay at the endocrinology depart-
ment. The diarrhea persisted with almost 4 - 5 diarrheal epi-
sodes daily with serum K+ levels remaining low at a range from 
2.0 to 2.44 mEq/L. As a result, the surgical management of the 
tumor was chosen after multidisciplinary decision. Adminis-
tration of somatostatin acetate was initiated perioperatively. 
Distal pancreatectomy with splenectomy was successfully 
performed with concomitant decompression of the gallbladder 
and the intestine. The histological examination of the dissected 
pancreatic tissue revealed neoplastic, polygonal cells that were 
stained immunohistochemically positive for cytokeratin-19 
receptor, synaptophysin, CD56, calcitonin, chromogranin and 
Ki67 (15%). The peripancreatic and perisplenic lymph nodes 
as well as the dissected spleen were negative for metastasis. 
The histological findings were compatible with a well-differ-
entiated neuroendocrine tumor of the pancreas grade 2, based 
on the World Health Organization (WHO) classification [7].

Immediately after surgery, the patient was transferred to 
the intensive care unit for further respiratory and hemody-
namic support. Mechanical ventilation was implemented and 
vasoactive/inotropic drugs were prescribed due to the hemo-
dynamic instability of the patient. The daily infusion of soma-
tostatin acetate was halted on the fifth postoperative day. After 
7 days of stay in the intensive care unit, the patient returned to 
the department of surgery of the collaborating oncology hospi-
tal where she remained clinically stable and discharged home. 
The diarrhea had subsided and hypokalemia and hypercalce-
mia were restored back to normal (K+ = 3.5 mEq/L, Ca2+ = 
7.46 mg/dL).

Eight days after hospital discharge, the patient was admit-
ted again to the emergency department of our hospital report-
ing fatigue and tarry stools during the next few days follow-
ing surgery. The full blood count on admission demonstrated 
severe anemia (hematocrit = 15.4%, hemoglobin = 5 g/dL) 
as a result of upper gastrointestinal bleeding. The patient was 
supported with fluid administration, fresh frozen plasma and 
blood transfusions, whereas an urgent endoscopic assessment 
of the upper gastrointestinal tract was performed in order to 
determine the cause of bleeding. The esophagogastroduoden-
oscopy detected the presence of esophagitis grade C (Los An-

Table 4.  Specific Laboratory Investigations in the Endocrinology Department

Blood marker Laboratory values Normal range
Carcinoembryonic antigen (ng/mL) 0.97 < 5.1 ng/mL
Calcitonin (pg/mL) 759.2 < 10 pg/mL
Chromogranin A (ng/mL) 360.9 19.4 - 98.1 ng/mL
Neuron-specific enolase (ng/mL) 0.47 < 12.5 ng/mL
Intact parathormone (pg/mL) 12 10 - 65 pg/mL
Thyroid-stimulating hormone (µIU/mL) 1.28 0.30 - 4.0 µIU/mL
Free thyroxine (pg/mL) 11.38 7.8 - 19.4 pg/mL
Adrenocorticotropic hormone (pg/mL) 44.91 10 - 60 pg/mL
Morning cortisol (µg/dL) 50.07 6.2 - 19.4 µg/dL
24-h urine hydroxyindoleacetic acid (mg/24 h) 9.6 < 15 mg/24 h
Vasoactive intestinal peptide (pmol/L) > 120 < 30 pmol/L
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geles Classification) [8] and ulcer lesions in the duodenal bulb. 
Endoscopic hemostasis of the culprit duodenal ulcer lesions 
was performed. The urgent CT of the abdomen demonstrated 
a retroperitoneal, cystic lesion in the anatomic position of the 
pancreatic tail (Fig. 3). The rest of the tomographic images did 
not reveal any pathological findings. Given the recent medi-
cal history of the patient and the preceded surgical procedure, 
the patient was transferred to the department of surgery of the 
collaborating oncology hospital for further evaluation. The 
subsequent esophagogastroduodenoscopy at the fourth day of 
stay confirmed the presence of ulcerative grade C esophagitis 
and ulcer lesions in the duodenal bulb without active bleeding. 
Due to relapse of melena the following day, though, a new 
emergent esophagogastroduodenoscopy was performed with 
similar findings. However, fresh blood was observed in the 
descending part of the duodenum, probably derived from the 
major duodenal papilla (hemosuccus pancreaticus). In view of 
the duodenal ulcer lesions and the nodal appearance of the mu-
cosa, biopsies of the descending part of the duodenum were 
received and the levels of serum gastrin hormone were meas-
ured. The bioptic sample was negative for malignancy and the 
serum gastrin was not elevated (gastrin = 68 pg/mL, normal 
values < 110 pg/mL).

The patient received supportive care with blood transfu-
sions, fresh frozen plasma and octreotide administration. The 
cystic lesion in the retroperitoneal region was drained success-
fully under CT imaging guidance during hospitalization. The 
patient remained hemodynamically stable, melena gradually 
recessed and the cystic lesion shrank significantly in size, as 
confirmed by a repetitive abdominal CT before discharge. The 
cystic lesion was considered to be a postoperative complica-
tion (lymphocele).

Follow-up and outcomes

One month after discharge the patient was reassessed clinically 
by the department of endocrinology and department of surgery 
of the oncology hospital. She was clinically stable with no 

symptoms, no episodes of diarrhea and no tarry stools.
Two months after discharge, the patient was hospitalized 

in the endocrinology department of the collaborating oncology 
hospital for follow-up examination. The laboratory investiga-
tions included measurement of hormonal blood markers, i.e., 
morning cortisol, PTH, TSH, T4, calcitonin as well as specific 
antigens, i.e., carcinoembryonic antigen (CEA), chromogranin 
A (CgA) and neuron-specific enolase (NSE). All of the above 
tests were into the normal range. The abdominal MRI did not 
show any signs of metastasis or relapse of the disease.

The next three follow-up meetings, arranged during the 
next 14 months after the initial hospitalization, showed normal 
levels of thyroid hormones, CgA, NSE and calcitonin. Further-
more, the two abdominal CTs performed during these visits 
did not reveal any local relapse of the disease or any meta-
static lesions. Moreover, the whole-body somatostatin receptor 
scintigraphy with radiolabeled octreotide, performed after 18 
months from surgical resection of the tumor, did not identify 
any abdominal or extra-abdominal sites of possible malignant 
activity.

After almost 10 years from the initial diagnosis and man-
agement, the patient’s clinical condition is stable with no signs 
of relapse of the disease or metastatic foci in the periodic 
clinical, laboratory and imaging follow-up investigations per-
formed once yearly (Table 1).

Discussion

The case of pancreatic VIPoma presented herein differs from 
other previously reported cases [9-16] in terms of the short 
duration and rapid progression of patient’s symptoms before 
admission. The patient reported no similar symptoms in the 
past few months or intake of medications that could be respon-
sible for diarrhea.

Despite the abrupt onset of patient’s symptoms, our case 
presented with severe hypokalemia, hypercalcemia, hypergly-
cemia and metabolic acidosis, all typical findings of VIPoma 
[5, 17]. Overproduction of VIP can lead to severe potassium 
depletion due to fecal losses as well as due to stimulation of 
the renin-angiotensin-aldosterone system [18]. Hypercalcemia 
in VIPoma can be encountered in conjunction with the MEN1 
syndrome or can be attributed to the direct effects of VIP on 
osteoclasts activity [19]. Moreover, the observed hyperglyce-
mia in VIPoma has been associated with the capacity of VIP to 
induce glycogenolysis [20].

After exclusion of other common causes of acute diarrhea 
and in view of the unchanged clinical and biochemical status 
of the patient despite initial supportive treatment, the suspi-
cion of a functional neuroendocrine tumor was raised as the 
culprit of acute diarrhea. The decision of an urgent abdominal 
MRI was taken due to the high sensitivity and specificity of 
this imaging modality that are estimated to be over 85% and 
75%, respectively, for the diagnosis of neuroendocrine tumors 
[21]. Besides, MRI has proven to be more effective in detect-
ing small pNETs (less than 2 cm) and liver metastases than 
contrast-enhanced abdominal CT [21, 22]. The MRI confirmed 
our clinical suspicion and localized the tumor at the level of 

Figure 3. Transverse non-contrast computed tomography image that 
shows hypodense lesion (9 × 9 cm) in the anatomic position of the pan-
creatic tail (yellow arrows), which has been attributed to postoperative 
complication (lymphocele).
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the pancreatic tail, a finding that is in accordance with previ-
ous reports [22]. However, we should not undervalue the im-
portant role of CT imaging in the diagnosis of neuroendocrine 
tumors as it often constitutes the initial imaging modality due 
to its lower cost and higher availability compared to MRI [21]. 
Moreover, contrast-enhanced CT is quite accurate in diagnos-
ing relatively larger pNETs (more than 2 cm) with sensitivity 
of over 63% and specificity of over 83% [21].

Another important diagnostic tool for pNETs that should 
be highlighted is the endoscopic ultrasound (EUS). More spe-
cifically, EUS-fine-needle aspiration (EUS-FNA) or fine-nee-
dle biopsy (EUS-FNB) are diagnostic methods quite accurate 
in determining the nature of a pancreatic mass as well as in 
defining grading of pNETs with comparable concordance with 
surgical grading [23]. Their diagnostic yield for tissue sam-
pling becomes even greater with the use of specific type and 
size of needles according to a recent meta-analysis [24]. Un-
fortunately, there was lack of experience and proper equipment 
for EUS-guided tissue sampling in our region when our patient 
was firstly diagnosed with the pancreatic mass 10 years ago.

The subsequent diagnostic steps in the endocrinology de-
partment of the oncology hospital were focused on determin-
ing the nature of the pancreatic mass. Specific blood markers, 
i.e., CgA, NSE and synaptophysin, have been correlated with 
the presence of neuroendocrine tumors [25]. The elevated se-
rum CgA in our case confirmed the neuroendocrine nature of 
the tumor whereas the high levels of plasma VIP, i.e., more 
than four times the laboratory’s reference normal value, estab-
lished the final diagnosis. The levels of calcitonin were initial-
ly elevated possibly because of the co-secretion of calcitonin 
by the tumor cells [5]. The normal values of 24-h urine HIAA 
and serum gastrin excluded the presence of a carcinoid tumor 
and gastrinoma, respectively. Moreover, the laboratory and ra-
diological investigations performed did not provide evidence 
of the existence of MEN1 syndrome in our patient.

The primary step in managing patients with secretory diar-
rhea caused by VIPoma is the stabilization of the patient with 
fluid and electrolyte replacement [26]. Somatostatin analogues 
play a fundamental role in reducing diarrheic episodes in pa-
tients with primary or metastatic VIPoma whereas, in parallel, 
seem to exert antiproliferative properties and impede tumor 
growth [27].

Surgical resection of the tumor remains the treatment of 
choice in patients with pancreatic VIPoma [4], even in those 
with metastatic lesions [28]. Our patient underwent distal pan-
createctomy with splenectomy. Histologically, the resected 
spleen and the lymph nodes did not present metastatic lesions. 
The resected tumor was stained positive for synaptophysin, cy-
tokeratin and chromogranin, all of which constitute typical im-
munohistochemical characteristics of neuroendocrine tumors 
[10].

Chemotherapeutic treatment regimens consisting of strep-
tozocin or platinum have also been tested for patients with ad-
vanced pNETs with various results [29]. However, the major-
ity of functional pNETs are resistant to chemotherapy whereas 
serious adverse events can also occur [29].

Two molecular-targeted agents, everolimus and sunitinib 
malate, have been approved for the treatment of metastatic or 
locally advanced pNETs with promising results [27]. Other 

treatment options include peptide receptor radionuclide thera-
py with radiolabeled somatostatin analogues as adjuvant treat-
ment or in cases of advanced metastatic disease, debulking 
surgery for inoperable metastatic tumors and radiofrequency 
ablation or cryoablation for small metastases [27].

EUS-guided radiofrequency ablation (EUS-RFA) is an 
emerging minimally invasive option for patients with func-
tional and non-functional pNETs [30]. Recent observational 
data showed similar efficacy and better safety of EUS-RFA 
compared with surgery in patients with pancreatic insulinoma 
[31]. However, the decision to proceed with either EUS-RFA 
or surgery for patients with pNETs requires a multidisciplinary 
approach taking into consideration all the relevant patient- and 
procedural-related factors and outcomes [30].

The follow-up of our patient was based on repetitive CT 
and MR scanning, measurement of specific tumor markers 
(CgA, NSE) and octreoscan scintigraphy, all of which play 
primary roles in detecting intra- and extra-abdominal areas of 
malignancy and defining prognosis [32].

To the best of our knowledge, there is paucity of data 
regarding cases of pancreatic VIPoma with acute onset and 
rapid progression. Our search of the literature revealed only 
two similar case reports in which the patients had acute diar-
rhea, i.e., duration of symptoms up to 2 weeks [33, 34]. In the 
first report [33], the patient was stabilized with fluid and elec-
trolyte replacement and managed with distal pancreatectomy 
and splenectomy in agreement with our study. No report on 
the administration of somatostatin analogues was given, either 
pre- or postoperatively. In contrast to the relapse of the disease 
in the above case, our patient remains asymptomatic almost 10 
years after surgical removal of the tumor without any signs of 
recurrence or metastasis. In the second report [34], the clinical 
course of the patient deteriorated to the extent that intensive 
care management became necessary. Despite the gradual im-
provement in clinical status after the administration of octreo-
tide, the patient eventually died of severe respiratory infection. 
The concomitant congenital myopathy might have partially 
contributed to the poor outcome in the latter case. Regarding 
our patient, the surgical resection of the tumor was success-
ful in spite of the unfavorable clinical and biochemical profile 
of the patient before surgery. The initiation of somatostatin 
treatment, though, was done just perioperatively. The use of 
a somatostatin analogue earlier during the preoperative period 
could have controlled more efficiently fluid losses and elec-
trolyte abnormalities [35]. What is more, the earlier use of a 
somatostatin analogue might have helped in the restoration of 
bowel motility and recession of paralytic ileus [36].

Our case underlines the importance of early over delayed 
diagnosis in patients with VIPoma, irrespective of duration 
of symptoms or clinical presentation. Previous reports have 
highlighted the complications of delayed diagnosis in cases 
of VIPoma associated with chronic diarrhea [37]. Our patient 
presented with treatment-resistant diarrhea of acute onset ac-
companied with life-threatening hypokalemia, factors that 
rendered the situation time-sensitive and the need for early 
diagnosis urgent. Even in cases like ours, clinical suspicion of 
VIPoma and early diagnosis can prevent complications such 
as dehydration, metabolic acidosis, electrolyte imbalance and 
acute kidney injury, all of which were initially present in our 
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patient. The time delay between initial presentation and MRI 
diagnosis of tumor was 7 days and the respective delay till sur-
gery was 10 days in our case. Earlier detection of VIPoma in 
our patient, even just few days earlier, could have led to earlier 
surgery and control of symptoms as well as surgical operation 
under more stable conditions (in terms of dehydration, nutri-
tional status, hypokalemia, paralytic ileus, etc.).

In terms of treatment, the prompt surgical resection of the 
tumor and the effective pre- and postoperative supportive care 
(fluid and electrolyte replenishment, somatostatin analogues) 
remain the therapeutic management of choice, even in cases of 
pancreatic VIPoma with acute onset and severe clinical picture 
like ours. Given the time-sensitive condition of these cases 
with the concomitant severe electrolyte abnormalities, the di-
agnosis and final management should be completed in inpa-
tient settings and preferably during the first days from admis-
sion for the optimal outcome. Other therapeutic options should 
be considered in cases of inoperable or metastatic disease or 
for control of tumor growth.

The prognosis of patients with VIPoma varies and de-
pends largely on the size of the tumor, the grading and staging 
of the tumor at the initial diagnosis, the effective management 
of fluid and electrolyte abnormalities pre-operatively and the 
surgical operability of the tumor [27]. Despite the persistent 
hypokalemia of our patient pre-operatively and the large size 
of the tumor at initial diagnosis, the surgical removal of the tu-
mor proved to be effective and lifesaving for the patient. Even 
if there is paucity of literature data on prognosis of VIPoma 
cases with acute onset and rapid progression, the relatively 
earlier diagnosis in such cases followed by prompt surgical 
tumor resection may result in favorable long-term prognosis 
and survival, as observed in our case. The lower time frame 
for tumor expansion and metastases in these cases compared 
with insidious VIPoma cases with delayed diagnosis, might 
partially contribute to a possible positive prognosis.

In conclusion, our case report highlights the fact that pan-
creatic VIPoma can occasionally have acute presentation that 
requires high clinical suspicion. After exclusion of common 
causes of secretory diarrhea, the persistence of clinical symp-
toms accompanied with the specific electrolyte abnormalities 
are suggestive of pancreatic VIPoma irrespective of the dura-
tion of symptoms. Similarly to the slow progressing cases of 
pancreatic VIPoma, the timely surgical resection of the tumor 
in combination with the optimal pre- and postoperative sup-
portive care should be the first priority in cases with acute on-
set.

Learning points

Pancreatic VIPoma is a rare neuroendocrine tumor manifested 
mainly with chronic secretory diarrhea and electrolyte abnor-
malities, the most important of which is hypokalemia. The 
abrupt onset of symptoms with multiple diarrheal episodes 
accompanied with severe and persistent hypokalemia is ex-
tremely rare for this type of tumor but warrants high clinical 
suspicion. Thus, pancreatic VIPoma should be considered in 
the differential diagnosis of acute diarrhea, especially after 
negative or inconclusive initial investigations for common 

causes of diarrhea and/or persistent symptoms despite initial 
supportive treatment. The diagnosis should be as prompt as 
possible and include a combination of laboratory and imag-
ing investigations. After stabilization of the patient, the prompt 
and extensive surgical resection of the tumor remains the treat-
ment of choice whereas other treatment options are also avail-
able for advanced or metastatic disease.
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