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Insulinomas
Insulin-secreting islet-cell tumours of the pancreas
(insulinomas) cause recurrent episodes of hypoglycaemia,
which usually occur before breakfast, at the end of the after-
noon, and after exercise. Symptoms from autonomic activation
include sweating, pallor, and palpitations, while the effects of
hypoglycaemia on the brain cause confusion, coma, and
convulsions.' Paraesthesiae often occur, particularly around
the mouth; many patients feel hungry and their increased
appetite leads to their gaining weight.
The cardinal biochemical feature of an insulinoma is that it

will secrete insulin inappropriately when the glucose concen-
tration in the blood is low. This property is used to make the
diagnosis.2 Four out of five patients with an insulinoma become
hypoglycaemic after an overnight fast if three consecutive
observations are made, but the proportion rises to 98% if
fasting is continued for 48 hours and terminated by a spell of
brisk exercise.3 The low glucose concentration is usually
associated with a serum concentration of insulin above 15
mU/l, but diagnostic accuracy is greatest if the glucose and
insulin values are compared graphically.4 Frequent measure-
ments of blood glucose must be made during fasting, and when
a low value is recorded a sample of serum should be taken for
insulin assay.

Tests which provoke the tumour to release insulin using
tolbutamide5 or glucagon6 are obsolete: they are unpleasant
and potentially dangerous. In cases refractory to fasting the
appropriate investigatory technique is the assessment of beta-
cell function after artificial lowering of the glucose concentra-
tion in the blood. Two methods are in common use. Turner
and Harris2 described measurement of endogenous insulin
after inducing hypoglycaemia with fish insulin, which is
biologically active but not measured by the conventional radio-
immunoassay for human insulin. Cleavage of proinsulin as it
leaves the beta cell results in equimolar proportions of insulin
itself and a connecting or C-peptide, measurement of either of
which may be used to gauge beta-cell activity.7 In normal
individuals hypoglycaemia lowers the serum concentration of
both substances; insulin falls within five minutes, but C-
peptide, which has a longer half life, takes up to 30 minutes to

change. An alternative to the fish-insulin test is measurement
of the concentration of C-peptide after one hour of hypo-
glycaemia maintained by intramuscular injections of highly
purified pork insulin. In both tests as hypoglycaemia develops
the normal response is a progressive fall ofthe substance under
study. The diagnosis of insulinoma is supported if, with a
blood glucose concentration below 3 mmol/l (54 mg/100 ml),
the serum concentration of insulin remains above 4 mU/i
(when using the fish-insulin test) or of C-peptide above 0-2
pmol/l (60 pg/100 ml) (when using the pork-insulin test).

Difficulties in diagnosis may occur in patients who have been
inducing factitious hypoglycaemia either by injection of insulin
or by surreptitious consumption of a sulphonylurea,
particularly chlorpropamide. Self-injection of insulin can
usually be distinguished because it produces much higher
concentrations of insulin in the blood than are found in
insulinoma. Furthermore, commercial insulin contains little
C-peptide and serum concentrations will be lower than in
cases of insulinoma.8 Self-medication with a sulphonylurea, on
the other hand, may cause substantial problems which may be
resolved only by detecting the drug in a blood sample.9
Once the presence of an insulinoma has been confirmed

biochemically the next step is to attempt to locate the tumour.
Arteriography, with injections of contrast into the coeliac axis
or its pancreatic branches, shows between 38%10 and 80%11
of tumours, but both false-negative and false-positive findings
may occur. Computed tomography and ultrasonography of the
pancreas are seldom helpful, because the tumour is usually less
than 1 cm diameter12 and thus beyond the resolution of these
techniques. Percutaneous transhepatic cannulation of the
portal vein and its tributaries allows blood to be obtained and
analysed for insulin content.13 A map can then be built up, and
from the position of the highest insulin concentration the site
of the tumour may be deduced. This method has been used by
groups in Oxford14 and in Padua"5 but the definition of a
diagnostic peak remains a problem. None of the current
methods for the localisation of an insulinoma is completely
reliable, but fortunately the tumour can usually be found by
palpation at operation.'6 Transhepatic portal venous sampling
of blood is the procedure most likely to aid the surgeon and
should be considered before re-exploration in the minority of
patients whose tumour cannot be located at operation.

Symptomatic treatment is based on frequent high carbo-
hydrate snacks and the use of diazoxide, a drug which inhibits
release of insulin from the beta cell, in a daily dose of 100-600
mg.'7 This approach may be used long term in those few
patients unsuitable for operation but should in any case be
tried for two weeks before surgery, during which time the
optimum dosage may be found and side effects, particularly
fluid retention, identified. If the tumour cannot be found at
operation and the patient has been shown to be intolerant of
diazoxide a blind distal pancreatectomy should be performed.18
If, however, diazoxide has been shown to control hypogly-
caemia without side effects, the abdomen may be closed and
drug treatment adopted. Re-exploration may then be advised
at a later date, after an attempt has been made to localise the
tumour.

Malignant insulinomas are rare and pose special difficulties.
Diazoxide may again be of help. The beta-cell cytolytic agent
streptozotocin can inhibit or destroy functioning metastases
when given parenterally,19 either intravenously or by intra-
arterial injection into branches of the coeliac axis. After a
course of treatment with streptozotocin the maintenance dose
ofdiazoxide can often be reduced.
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Disability in the developing
world
In the year of the disabled, what is the outlook for those with
mental and physical handicaps in the developing world? In
most of its countries cities are growing rapidly as they con-
tinually spawn fresh slums, but two-thirds of the population
still live in rural areas, and two-fifths are likely to be under 15
years old. The developing countries can spend very little per
head of population on health and what they spend is divided
most unequally between the rural and urban populations. For
example, the Maharashtra State Commission, India, calculated
that its yearly expenditure on health was $1-60 per person, but
80% of this sum was spent in three cities and only 4% was
available for the large population of the rural villages-an
annual expenditure ofonly $0-02 per head.

This inequitable division of resources has arisen largely
through the emphasis placed on large hospitals and on curative
care, but even the relatively new science of rehabilitation has
unfortunately become heavily associated with technology.
The World Health Organisation now recognises 14 separate
professions offering different "therapies." In developing
countries rehabilitation centres have been set up within or

close to the teaching and other large hospitals, so that treatment
is in effect reserved for the local elite who attend these "disease
palaces."

Just as a swing has begun away from the high-cost care in
large hospitals towards primary health care, so in the rehabilita-
tion sciences should the developing world consider needs at the
level of primary care. If each country set an objective of one
generalist rehabilitation worker for each district of 50-100 000
population at least some limited services would become widely
available. Such an individual would need a wide training in
rehabilitation skills, giving him the knowledge to cope with
most (but not all) the problems presenting in any one
rehabilitation discipline. Much of his time would be spent
training mothers, village part-time health workers, clinic
nurses, and medical assistants in the detection of early dis-
ability. He would not have time to provide day-to-day treatment
for children, but would instead educate parents and older
siblings on how to provide care and rehabilitation within the
home.

Such a programme may be resisted by the existing rehabilita-
tion professionals, currently struggling to maintain their
positions in the teaching and large hospitals. They will not
welcome suggestions that in 1981 they might dilute their
profession and work at primary level in the villages. The
International Year of Disabled Persons should, however,
provide an impetus for volunteers from industrialised countries
to offer their services. Such volunteers could be attached to
progressive village health programmes and work alongside
part-time health workers and those who train them. With
others in the health team they would seek to identify
functional impairment through simple developmental screening
tests for the young child. Older children could be assessed on
the basis of their progress up the normal ladder of increasing
responsibility. In this way the rehabilitation worker would no
longer depend on referrals from conventionally trained medical
staff.
The experience of overseas volunteers would help countries

evolve a training programme for generalists to organise re-
habilitation at a district level. Such volunteers must expect
frustration, and those trained in depth in only one specialty
would have particular difficulty. Volunteers with training in
physiotherapy, for example, would have to meet and learn to
help patients with speech defects or with problems arising from
educational subnormality. They would also be frustrated by
the lack ofresources in the rural areas and their inability to find
time for management in depth of the problems for which they
had been specifically trained.

All societies and families have evolved methods of coping
with and reacting to disabled persons in their community.
When the methods are appropriate they need to be retained
and developed and information spread through the local
communications network. Clearly such solutions would have
to be feasible within the resources of the family and the
community.
Those directing volunteer programmes can send out

individuals only in response to requests. At present few of
those concerned in developing village health programmes have
appreciated the part that therapists might play in furthering
and promoting the health of the community. Of all the health
sciences, rehabilitation may be the most labour intensive, and
much of the labour can come from within the extended
family-a solution particularly appropriate for the Third
World.
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