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10.0 mmol /L, with a normal anion gap.
He was also hypercalcemic (serum cal-
cium greater than 3.0 mmol/L) and
was treated with biphosphonates.

Subsequent investigations, includ-
ing computed tomography (CT), re-
vealed a mass in the uncinate process
of the pancreas. Magnetic resonance
imaging (MRI) confirmed the pres-
ence of an enhancing mass in the infe-
rior aspect of the uncinate process,
which was isointense with 7; weight-
ing and hyperintense with 7, weight-
ing (Fig. 1).

On the basis of the patient’s clini-
cal course and the presence of a pan-
creatic mass, a clinical diagnosis
of pancreatic cholera was made and
Sandostatin (Sandoz Canada Inc.,
Whitby, Ont.) (100 ug subcuta-
neously) was given three times daily.
There was immediate improvement in
the diarrhea. The serum VIP level was
markedly elevated (228 pg/mL, nor-
mal less than 75 pg/mL), confirming
the diagnosis of a vipoma. Because he
was markedly malnourished, total par-
enteral nutrition was begun and he
was transferred to the Sunnybrook
Health Science Centre.

After transfer he was found to have a
right lower lobe pneumonia, secondary
to aspiration, that developed during

transport. His pneumonia progressed to
an empyema requiring thoracostomy
drainage. Because of this, the preopera-
tive period was prolonged, with episodes
of systemic sepsis requiring treatment in
the intensive care unit. Throughout the
12-week preoperative period the diar-
rhea was controlled with Sandostatin, al-
though the dosage had to be progres-
sively increased, up to 900 ng three
times a day.

When the empyema resolved the
patient underwent resection of the
mass in the uncinate process of pan-
creas through a Whipple pancreatico-
duodenectomy (Fig. 2). A right hemi-
colectomy was also performed to
resect a 2 X 3-cm sessile villous ade-
noma of the ascending colon that
could not be removed endoscopically.
There were no intraoperative compli-
cations.

The postoperative course was
complicated by a prolonged ileus, and
intra-abdominal fluid collections that
grew Escherichin coli from percuta-
neous drainage. There was no radio-
logic evidence of anastomotic leak-
age, and he responded to antibiotic
therapy.

The final pathology report de-
scribed the pancreatic lesion as con-
sisting of tumour cells with a low nu-

clear—cytoplasmic ratio, round to oval
bland nuclei and neurosecretory-like
granules, consistent with an endocrine
VIP-secreting tumour. There was no
vascular invasion, and all resection
margins were free of tumour, al-
though nests of tumour were seen be-
yond the tumour capsule. Postopera-
tively the serum VIP level returned to
normal and was less than 30 pg/mL.
One year postoperatively the patient
was clinically well with no diarrhea.

DiscuUssION

The terms watery diarrhea, hy-
pokalemia, achlorhydria (WDHA) syn-
drome, Verner—Morrison syndrome
and pancreatic cholera all describe a
watery diarrhea syndrome associated
with the overproduction of VIP.

Pancreatic tumours are the primary
but not sole origin of VIP secretion.'?
It may also be produced by neuroblas-
tomas, bronchogenic carcinomas,
ganglioneuromas or pheochromocy-
tomas.>* VIP is an ectopic tumour
product; it is not normally produced
by the islet cells.”? Pancreatic VIP pro-
duction occurs from a discrete tumour
in 80% of cases and from hyperplasia
or a microadenoma in 20% of cases.®
In adults, excess VIP production is

FIG. 1. (Left) Magnetic resonance image shows 3.5-cm mass lesion situated within uncinate process of pancreas (black arrow). Mass was isointense with
weighting. Open arrow shows normal pancreatic tissue. Superior mesenteric vein (arrowhead) is well visualized. (Right) -weighted spin-echo sequence
at same level as in Fig. 1 gave hyperintense signal, in keeping with underlying diagnosis of islet cell tumour.
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pancreatic in 90% and extrapancreatic
in 10% of cases.*® In children 80% of
cases are extrapancreatic. Vipomas
themselves can be equally benign or
malignant.>®’

VIP is thought to function physio-
logically as a local paracrine neuro-
modulator, which only functions hor-
monally when produced in excess.®
VIP is a member of the secretin-
glucagon peptide family. It acts on the
gut as a potent secretagogue, using a
cAMP (adenosine 3 ,5 -cyclic phos-
phate)-mediated mechanism,” among
others,' to produce a massive isos-
motic chloride secretion with no mu-
cus or fat that persists during fasting."*

Hypokalemia may be severe be-
cause large quantities of potassium are
drawn into the gut with the chloride
secretion. VIP also stimulates renin se-
cretion, augmenting aldosterone pro-
duction,' which is often already stim-
ulated due to volume contraction.

Achlorhydria, part of the complete
syndrome, occurs because VIP inhibits
gastric mucosal secretion,® due to a
secretin-like action.’ The esophagitis
our patient exhibited was not consis-
tent with a typical vipoma. Hypercal-
cemia due to increased bone resorp-
tion is found in 25% to 75% of cases®’
and abnormal glucose tolerance in 20%
to 50% of cases due to a glucagon-like
action of VIP.** Flushing, without hy-
pertension is seen in 15% to 20% of
cases.’

FIG. 2.
3.6 X 3.3 x 3.5-cm circumscribed mass sur-
rounded by normal pancreatic tissue.

Cut surgical specimen reveals

The diagnosis is suspected on the
basis of the clinical symptoms and con-
firmed with the demonstration of an
elevated serum VIP level. This should
be drawn during an episode of diar-
rhea,® as levels may be normal when
the patient is not having diarrhea.’

Resuscitation of the often severely
dehydrated patient is essential. Large
quantities of intravenous fluids and
potassium may be required. Before
octreotide was produced, the volu-
minous diarrhea often necessitated
urgent resection of the tumour in
very ill patients because of the in-
tractability of the diarrhea. Sando-
statin (octreotide) is a longer-acting
analogue of somatostatin that can be
given by subcutaneous injection be-
ginning at a dose of 50 to 100 ng
every 6 hours.

At least 85% to 90% of patients will
experience clinical improvement, al-
lowing a more controlled preoperative
workup.***2 Many patients will be-
come tolerant and require higher
doses with treatment, or become un-
responsive altogether.”? Corticos-
teroids, formerly first-line medical
therapy for control of the diarrhea,
may enhance the response to Sando-
statin.’ Other medications that may be
considered in the management of the
diarrhea include clonidine hydrochlo-
ride, indomethacin, lithium, and cal-
cium channel and beta-blocking
agents."”

Methods of localizing a suspected
vipoma preoperatively include imag-
ing with ultrasonography, CT, MRI,
angiography or portal venous sam-
pling.>®” Occasionally, the tumour
may be found only by careful inspec-
tion at operation.’

The majority of lesions are reported
to be located in the distal two-thirds
of the pancreas.! The pancreas should
be widely mobilized. Ultrasonography
should be used intraoperatively be-
cause the malignant mass may be hard
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to identify. Formal resection is recom-
mended rather than enucleation be-
cause of the multifocal nature of the
lesion and the difficulty in determin-
ing pathologically whether the tu-
mour is benign or malignant. Even
obvious metastatic and bulky disease
should be debulked since the tumour
is often slow growing. Tumour de-
bulking also may provide symptomatic
relief.>o1

Patients with the inherited syn-
dromes of multiple endocrine neopla-
sia, type I, are more likely to have
multiple islet cell tumours.*'” The use
of portal venous sampling has been
described but it has been reported that
this investigation only confirmed that
the dominant tumour was functioning
and did not change the operative
strategy.”’

Rebound gastric hypersecretion
may occur when the inhibitory effect
of VIP on the gastric mucosa is re-
lieved after resection.

CONCLUSIONS

Although vipoma is a rare tumour,
with a rare constellation of symptoms,
it can be treated satisfactorily and even
cured by surgical resection. It should
be suspected in cases of severe meta-
bolic disturbance due to fasting wa-
tery diarrhea. The diagnosis can be
confirmed by determination of serum
VIP levels and by improvement in di-
arrhea in response to Sandostatin ad-
ministration. Somatostatin analogues
are extremely effective in preoperative
stabilization of these patients and their
use should obviate the need to oper-
ate prematurely when patients have
circulatory instability or concomitant
medical problems.

We thank Dr. Charlene Leonhardt, Depart-
ment of Radiology, Sunnybrook Health Sci-
ence Centre, for reviewing the radiologic find-
ings.
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SESAP VIII Critique
Critique SESAP VI

ITEM 46

This patient shows clinical evidence suggesting peritonitis associated with sudden contamination of the peritoneal
cavity by gastrointestinal contents. In view of her laparoscopic cholecystectomy three days previously, delayed
intestinal perforation as a complication of the laparoscopic procedure seems likely. Such perforations usually occur
as a result of damage to bowel wall from electrocautery or laser instruments. Bowel wall damage may not be
recognized at the time of operation. Subsequent necrosis of the bowel wall at the site of the injury produces
perforation and subsequent sudden, severe abdominal symptoms as described in this patient. The interval between
operation and peritonitis from this cause is typically several days. Upright abdominal roentgenograms may
demonstrate free air but usually provide little help in the diagnosis.

The clinical picture is not consistent with subphrenic abscess. Pancreatitis can present suddenly and masquerade
as a perforated viscus but has not been associated with laparoscopic cholecystectomy. Bile peritonitis is not likely to
produce this clinical picture in the circumstances described.
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