
regulates cell adhesion'9 provide further experimental
evidence that the pieces in this puzzle are finally beginning to
come together.
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Searching for gastinomas

Visceral angiography is improving detection

The three main causes of peptic ulceration are infection
with Helicobacter pylon, ingestion of non-steroidal anti-
inflammatory drugs, and the gastrinoma (Zollinger-Ellison)
syndrome. Effective treatment now exists for the first
two conditions: antibiotics, especially in the presence of
effective acid inhibition, cure most ulcers related to H pyloni
infection. Coadministration of antisecretory agents and
misoprostol may prevent damage induced by non-steroidal
anti-inflammatory drugs.

Patients with the gastrinoma syndrome, once the syndrome
has been diagnosed, can be treated with high dose proton
pump inhibitors such as omeprazole. These patients remain at
risk, however, of considerable morbidity and mortality from
gastrinoma metastases. Thus it is important to identify the
one in 1000 patients with peptic ulceration who has a
gastrinoma and to remove it.
What increases the likelihood that a patient will have a

gastrinoma? Such patients have a history of severe ulcer
disease refractory to medical treatment, often occurring
in atypical sites such as the oesophagus and jejunum.
Complications, such as stricture or haemorrhage, occur
frequently, and patients may have acid driven severe watery
diarrhoea, sometimes antedating the ulceration. To diagnose
the condition a raised gastrin concentration should be found
in a plasma sample taken from the fasting patient. Treatment
with omeprazole must be stopped two weeks, and H2 blockers
three days, before sampling. The commonest confounding
cause of a raised gastrin concentration is relative hypochlor-
hydria, even in patients with active peptic ulcer disease.
Chronic renal failure or hypercalcaemia may cause hyper-
gastrinaemia in patients with common peptic ulcer disease.
To distinguish between these conditions basal gastric acid

output must be measured. Only in the gastrinoma syndrome
is a high gastrin concentration associated with an increased
acid output. A basal output of 10-15 mmol of hydrochloric
acid perhour is suspicious ofthe diagnosis and an output greater
than 15 mmol/hour is characteristic. Measuring acid output
after stimulation with pentagastrin does not improve diag-
nostic accuracy.
The intravenous secretin test has been advocated as an

alternative to measuring gastric acid output. This test relies
on the fact that the autonomous gastrinoma increases gastrin

secretion in response to secretin. In patients with ulcers but
without gastrinomas a balance exists between stimulation of
the gastrin secreting G-cells by secretin and inhibition by local
factors, such as somatostatin, so that gastrin concentrations
rise to a much lesser extent, if at all.' 2 The best criteria for
diagnosing the gastrinoma syndrome with the secretin test are
based on the absolute rise in gastrin concentration and so must
be standardised for individual assay laboratories.

Regrettably, a significant rise in plasma gastrin concen-
tration has also been found in some patients with hyper-
gastrinaemia related to achlorhydria I and also in patients with
peptic ulcer disease but without a gastrinoma.45 Adjusting the
criteria to minimise the rate of false positive results reduces
the sensitivity ofthe secretin test to about 80%. Thus it should
be reserved for those patients who have equivocally raised
acid output or plasma gastrin concentration or who are
unable to stop taking omeprazole because of rapidly recurring
severe ulceration.
Once a gastrinoma has been diagnosed it must be localised.

Nine out of 10 sporadic gastrinomas occur in the gastrinoma
triangle, bounded by the third part of the duodenum, the
neck ofthe pancreas, and the porta hepatis; up to 40% ofthese
are in the duodenum.78 Pancreatic gastrinomas have already
metastasised to the liver in over half of cases, but duodenal
gastrinomas have been reported to be clinically less malignant,
with only 10% associated with hepatic metastases. Yet
metastasis to local lymph node occurs in as many as 70%
of duodenal gastrinomas less than 0 5 cm in diameter
(microgastrinomas). All gastrinomas must therefore be
regarded as possibly malignant, and curative surgery should
be performed whenever possible.67
Some 60% ofgastrinomas are greater than 1 cm in diameter,

often with associated hepatic metastases, and these can almost
always be identified with transabdominal ultrasonography
and abdominal computed tomography. Magnetic resonance
imaging, with present technology, does not seem to improve
the sensitivity of these techniques.8 The remaining 40% of
gastrinomas represent the major clinical problem as these
tumours are likely to be amenable to curative resection and yet
their localisation by conventional imaging is poor.

Highly selective angiography improves localisation, with
angiographic detection rates from specialist referral centres
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varying from 38%9 to 70%. '° Surgeons fail to localise between
a third and a half of non-metastatic gastrinomas intra-
operatively, so techniques to enhance preoperative localisation
are clearly needed.67 Transhepatic portal venous sampling has
a sensitivity of only about 50% for microgastrinomas. This
procedure can only regionalise, not localise, tumours and so
the surgeon gains little useful information.'

Recently, selective arterial injection of secretin with
angiography has been reported to localise 77-100% of
gastrinomas, detecting tumours as small as 1 mm.69 This
new procedure relies on the exaggerated rise in gastrin
concentration in the hepatic vein after injection of secretin
into the artery supplying the tumour. Its advantages are high
resolution and low morbidity as it is performed during
conventional angiography. The local injection of secretin
can show that angiographic abnormalities are functioning
gastrinomas and can detect hepatic micrometastases when
secretin is injected into the hepatic artery. Additionally,
an intraoperative intravenous secretin test, using a rapid
turnaround gastrin assay, can confirm that the tumour has
been successfully cleared.6 Although experienced operators
have reported similar localisation rates for endoscopic
ultrasonography,"" there are no reports that tumours
smaller than 0 5 cm in diameter have been localised ultra-
sonographically, and the sensitivity falls the further the lesion
is from the probe.
There is conflicting evidence concerning the impact of new

imaging techniques on curative resection. Howard and
colleagues report an improvement in cure rate from 27% to
87% in recent years, but the mean follow up of the recently
operated group was only nine months.'4 In contrast, Norton
and colleagues found that the long term cure rate remains
about 30% despite a disease free rate at three to six months'
follow up of about 60%.'15

Nearly a third of patients with a gastrinoma will have
multiple endocrine neoplasia type 1. The disease is usually
multicentric, with tumours throughout the duodenum and
pancreatic head, and an increased incidence of duodenal
microgastrinomas. The tumours are apparently more benign
than sporadic gastrinomas, although this may reflect earlier
diagnosis. In patients with concurrent hyperparathyroidism
the clinical and biochemical features of the gastrinoma

syndrome are exacerbated, and parathyroidectomy should
therefore be performed.
The subsequent surgical management of gastrinomas

associated with multiple endocrine neoplasia type I is contro-
versial. The multifocal nature of the disease, even without
metastases, makes curative resection unlikely, and manage-
ment is usually enucleation of gross, potentially metastatic
lesions and control of symptoms with omeprazole. It has been
suggested, however, that there is a subgroup of patients who
have localised secretion of gastrin and thus may be cured.'6
Selective arterial injection of secretin will allow identification
of this subgroup.
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Reviewing the NHS review

More substantial changes on the way

The future direction of the NHS reforms is currently under
scrutiny by a review team established by Virginia Bottomley.
The decision to appoint the team was announced in February
at a conference on managing the market. At that time it was
seen primarily as a way of resolving the future of the
intermediate tier of NHS management-the term used to
describe the 14 regional health authorities and six outposts of
the management executive.

In the event, much wider terms of reference have been
established.' These centre on an analysis of what needs to be
done to ensure that the NHS reforms are fully effected.
General practice fundholders and NHS trusts have an assured
future, but all other aspects of the structure of the NHS
are being scrutinised. What was originally perceived as a
technical exercise of interest mainly to NHS insiders has thus
become a fundamental examination of the reforms as a whole.
The reasons for this are not hard to find. The most

important is the involvement of the prime minister's office,
spurred on by a concem within the government to ensure that
Mrs Bottomley remains faithful to the original purpose of
the reforms. At one level this is manifested in the desire to
ensure that NHS trusts are not enmeshed in unnecessary
bureaucratic controls at the intermediate tier. More funda-
mentally, it stems from a policy of cutting back on inappro-
priate central and regional controls to enable the market to
come into play more fully. At the same time the review
provides an opportunity to tidy up some of the loose ends that
have emerged, such as the overlapping responsibilities
of district health authorities and family health services
authorities and the relation between these authorities and
general practice fundholders.
The membership of the review team gives some clues as to

the likely outcome of its work. Of particular significance is the
appointment of Kate Jenkins to lead the review. Ms Jenkins is
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