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Summary
The syndrome of water diarrhoea, hypokalaemia and
achlorhydria (WDHA) is well described in association
with a non-beta islet cell tumour of the pancreas. The
following case report is of a 28-year-old woman with a
WDHA syndrome that was cured by the removal of a
phaeochromocytoma.

Introduction
Since Zollinger and Ellison described their syn-

drome in 1955 there has been an increasing number
of descriptions of gastrointestinal disorders asso-
ciated with hormone-secreting tumours at various
sites. In 1958 Vemer and Morrison described a syn-
drome of watery diarrhoea with hypokalaemia in
which non-beta islet cell tumours of the pancreas
were present, and there have been many similar
cases appearing in the literature since. Achlorhydria
is usually, but not always, present. These cases have
been designated with various names, the commonest
being pancreatic cholera, WDHA syndrome and
Verner-Morrison syndrome. A number of hormones
have been cited as the causative agent for this syn-
drome, but there now seems to be evidence that
some at least of these may be caused by gastric
inhibitory polypeptide (GIP) (Brown and Dryburgh,
1971; Elias et al., 1972; Pedersen and Brown, 1972),
or vasoactive intestinal polypeptide (VIP) (Bloom,
Poiak and Pearce, 1973). The following hormones
and their sites of origin have been incriminated in
the production of diarrhoea: gastrin from the gastric
antrum or the pancreatic islets (Gregory et al., 1967;
Polak, Stagg and Pearce, 1972); 5-hydroxytrypt-

amine, kinins and histamine from carcinoid tumours
(Oates and Butler, 1967); catecholamines from
neural crest tumours, prostaglandins from neural
crest tumours and medullary carcinoma of thyroid
(Rosenstein and Engelman, 1963; Sandler, Karim
and Williams, 1968; Williams, Karim and Sandler,
1968); thyroxine in hyperthyroidism, and histamine
in systemic mastocytosis (Denis, 1963). Recently
Pearce (1969) has postulated the concept of a series
of closely related polypeptide and amine producing
cells derived from the neural crest; these he has called
APUD cells (amine precursor uptake and decarb-
oxylase). Included amongst these are the antral G
cells (gastrin), the small intestinal D, I, S and EG
cells (GIP, VIP, secretin and enteroglucagon respec-
tively), the pancreatic islet B, A, and D cells (insulin,
glucagon and gastrin respectively), the C cells of the
thyroid (calcitonin), the corticotrophic and melano-
trophic cells of the anterior pituitary (ACTH and
MSH respectively), the phaeochromocytes (catechol
amines), and the enterochromaffin EC cells (hist-
amine, 5-hydroxytryptamine).

Case report
A 28-year-old-woman presented in 1968 with a 1-

year history of watery diarrhoea unassociated with
blood or mucus. Examination, sigmoidoscopy and
barium enema were unremarkable, and a diagnosis of
mild ulcerative colitis was made. She was treated
with anti-diarrhoeals and a milk-free diet. Her symp-
toms continued and the addition of salazopyrin, 1 g
q.d.s. and prednisolone, 15 mg daily produced little
improvement. Shortly after this she complained of
paroxysmal headaches with preceding palpitations
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and her general practitioner noticed marked fluctua-
tions in her blood pressure (140/95 to 200/140mmHg).
A diagnosis of phaeochromocytoma was considered.

Investigations
Potassium 3-3 mEq/l, other electrolytes normal;

urea 32 mg°4; liver function tests and serum calcium
normal; full blood picture normal; 5-hydroxyindol-
acetic acid excretion normal; synacthen test and
PBI normal; rectal biopsy showed prominent lym-
phoid follicles, but was otherwise normal; a screen-
ing VMA test was weakly positive.

Progress
Unfortunately the patient was then lost to follow-

up, until she returned 2 years later with unabated
diarrhoea, abdominal pain, weight loss, anorexia
and muscular weakness. Examination revealed a
distended abdomen and a raised blood pressure of
140/95 mmHg. At this time an endocrine cause for
her condition was suspected.
Investigations

Potassium 2-4 mEq/l; urea 42 mg°4; other electro-
lytes normal; calcium, magnesium and liver function
tests normal; random blood sugars 67 and 75 mg°/;
faecal fat 6-7 g/day; Schilling test normal; stool

culture negative; one VMA screening test was posi-
tive and one was negative, and a quantitative VMA
excretion was normal; faecal potassium excretion was
persistently raised between 45 and 68 mEq/24 hr
(normal 2-6 mEq/24 hr); urinary 24-hr potassium
excretion was low between 10 and 20 mEq/24 hr
(normal 35-90 mEq/24 hr), see Fig. 1; a barium
enema showed a dilated large bowel.

Operation
With a presumptive diagnosis of a pancreatic islet

cell tumour laparotomy was performed. A well en-
capsulated tumour was found lying retroperitoneally
above the body and tail of the pancreas and in front
of and below the lower pole of the left kidney. This
was removed with a small margin of surrounding
tissue and immediate frozen section was reported as
showing the appearances of a phaeochromocytoma.
This was confirmed by paraffin sections, see Fig. 2
(histology). The only other abnormality noted at
laparotomy was a very striking papery thinning of
the large bowel. In particular a careful search of the
pancreas revealed no abnormality. Extracts from the
tumour revealed no gastrin activity. Histochemical
studies for APUD cells were technically unsuccessful
owing to unsuitable fixation.
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FIG. 1. Urinary and faecal potassium outputs, and serum
potassium before and after operation.
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FIG. 2. Histological section of tumour.

Progress
After laparotomy she rapidly returned both symp-

tomatically and biochemically to normal (see Fig. 1).
She remained well until 6 months later, when she
suffered an episode of left renal colic. An intravenous
pyelogram confirmed three stones in the left ureter
with a left hydronephrosis. Serum calcium, phosphate
and uric acid were normal, as was the 24-hr urinary
calcium excretion.A ureterolithotomy was performed
and two stones were removed. During anaesthesia
she"developed a sinus tachycardia of 180 beats per
minute and her systolic blood pressure rose to 180
mmHg. Subsequent blood pressure recordings have
been slightly elevated (120/80-160/110 mmHg), but
VMA excretion has been persistently normal.
At the time of writing, 3 years later, she remains

well and has just been delivered of a normal baby.

Discussion
There is no recorded example of a WDHA syn-

drome occurring in association with a phaeochromo-
cytoma. We propose that the tumour in this patient
was producing both catecholamines and a hormone
with VIP- or GIP-like activity. Other possible causes
of the diarrhoea have been considered. Local bowel
pathology was felt to be a very unlikely cause in the
face of a normal rectal biopsy, normal small intesti-
nal mucosal function and a rapid response to the
removal of the tumour. The dilatation and thinning
of the large bowel was thought to be a secondary
phenomenon. Phaeochromocytomas, when they do
affect bowel function, usually produce constipation
(Jones et al., 1968; Melmon, 1968). Investigation
excluded the production of excess gastrin, 5-hydroxy-

indolacetic acid and thyroxine. Ectopic catechol-
amine production has been described producing
diarrhoea, but in these cases the tumours were either
ganglioneuromas or neuroblastomas. Hypercalcae-
mia is well described in the WDHA syndrome (Kraft,
Tompkins and Zollinger, 1970), but although our
case developed renal stones she at no time had a high
serum calcium or a high urinary calcium excretion.
Although symptomatically the patient has been cured
by the removal of her tumour there still remains slight
hypertension and one episode of tachycardia. It is
theoretically possible that she has another similar
tumour, or that her original tumour had produced
functioning metastases. In view of this she requires
close follow-up.
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Summary
A patient who presented with cutaneous nodules had
carcinoma of the stomach. The histochemistry of the
dermal infiltrate gave a clue to the primary site.
Autopsy revealed metastases in all the organs of the
chest and abdominal cavity. The invasion of the testis
and the gingiva was unusual. Cutaneous metastases
from a visceral malignancy probably indicate an early
fatal termination.

Metastatic lesions to the skin from internal malig-
nancies are rare and the incidence has been reported to
vary from one to 2 7°/ (Gates, 1937; Beerman, 1957).
Most reports quote lung and the breast as the primary
site of malignancy although other sites including the
stomach are not uncommon. The metastases, either
single or multiple, may be the initial manifestations of
the internal malignancy.

Case report
History and physical examination
Four months before admission to hospital, a 32-

year-old Indian male developed nodular eruptions
initially on the forehead and the face (Fig. 1) and
later on the upper part of the trunk. His appetite

Correspondence: Dr R. Murugasu, Department of Path-
ology, Medical Faculty, University of Malaya, Kuala
Lumpur, Malaysia.

became poor and he had lost some weight. There
were no other symptoms. Clinical examination
showed a well nourished individual. Nodules varying
in size from 0 5 to 3 cm were found on the face, scalp,
neck, chest wall, upper arms, and the back. They
were attached to the skin and non-tender. The skin
over the nodules was intact. In addition there were a
few plaques of infiltrated skin with dilated follicular
openings on the chin and the back of the neck. Oral,
lingual and pharyngeal mucosa were intact but the
gingiva showed gross hypertrophy without any
evidence of infection (Fig. 2). There was no lymph-
adenopathy and the abdominal viscera were not
palpable. Skin and gingival biopsies and a barium
meal X-ray were done. On the fourth week of his
stay in hospital, nodules appeared on the abdominal
wall and enlarged lymph nodes were felt in the neck
and the left axilla. Ascites soon appeared and the
fluid was cloudy yellow. In the sixth week, he de-
veloped epigastric pain with three episodes of
haematemesis and melaena. His right testis and the
spermatic cord were found to be enlarged. He
deteriorated and died at the end of the seventh week.

Investigations
Hb 14 0 g/100 ml; WBC 3500/mm3; neutrophils

56°4; lymphocytes 37°4; eosinophils 7°/O; ESR 13


