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Hyperinsulinaemic hypoglycaemia in infancy
and childhood: a practical approach to
diagnosis and medical treatment based on

experience of 18 cases
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Clinical and biochemical data are presented on 18 children with
severe hyperinsulinaemic hypoglycaemia born to non-diabetic mothers.
Thirteen presented within three days of birth, three by 20 months and two
aged nine years. Diagnosis of hyperinsulinism (HI) was made in a single
blood sample by showing inappropriate plasma insulin levels (23+3 muU/1)
for glycaemia (1.2+0.1 mmo!/l), with low blood ketone body, lactate, alanine
and glycerol levels. All children showed increased glucose disappearance
rates (KG 7.0% ~0.06) and glucose requirement (range, 9—25 mg/kg/min)
and an exaggerated glycaemic response to glucagon when hypoglycaemic.
Confirmatory tests included measurement of plasma insulin levels during
leucine and arginine tolerance tests, during hypercalcaemia and after fish
insulin. Coeliac angiograms were performed in three cases. Clinical progress
could be divided into five categories. Four cases recovered normal insulin
control spontaneously (transient neonatal HI); two children responded and
remain on diazoxide therapy, two responded to diazoxide after partial
pancreatectomy (diazoxide responsive HI); in three cases resolution of
hypoglycaemia resulted from resection of isolated adenoma (insulinoma);
total pancreatectomy was needed in five cases (nesidioblastosis) and two
children were victims of drug administration (drug induced H1). This anal-
ysis allows the definition of a practical approach to diagnosis and manage-

ment of this major clinical problem.

Hyperinsulinism (HI) causing se-
vere persistent or recurrent hypo-
glycaemia is a rare medical emer-
gency in childhood which presents
specific diagnostic and therapeutic
problems. The high incidence of brain
damage and subsequent mental re-
tardation is well-recognized [3, 8]
and may be related to delay in making
the diagnosis and to the difficulties
of treating the hypoglycaemia.

The purpose of this paper is to
review and summarize biochemical
and hormonal studies and the expe-
rience gained in the management of

1

18 patients, in order to define a prac-
tical approach to diagnosis and treat-
ment.

Patients

The data of 18 neonates, infants and
children treated during the period from
1975 to 1982 were analysed. Six infants
were inborn patients, the remainder were
referred after varying degrees of assess-
ment and treatment. Some aspects of the
metabolic, endocrine and histological stud-
ies of six of these patients (Cases 1, 2, 3, 7,
11 and 16) have been published previously
[3, 5, 7, 35].

For comparison of the biochemical and
endocrine changes in hyperinsulinism with
those in other forms of hypoglycaemia in
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Patient Gestational
No Sex age (wk)
Nesidioblastosis
1 M 40
2 F 38
3 M 40
4 M 41
5 F 38
Insulinoma
6 M 40
7 M 38
8 F 38
Transient Neonatal H |
9 M 41
10 M 41
11 M 36
12 M 36
Diazoxide-responsive H |
13 M 40
14 F 36
15 M 38
16 M 40
Drug induced H
17 M -
18 F _

* NB Nesidioblastosis

Clinical course of 18 hyperinsulinaemic patients

Birth weight

(kg)

2.96
2.83
2.96
2.67

3.33

2.25
3.74
3.20

Tabte |

Age symptoms
started

At birth
4 hours

6 hours

11 hours
2 days

2 days
9 weeks
9 years

3 days
6 hours
30 mins
30 mins

10 weeks

6 months
6 days
3 days

14 months
9 years

Symptoms

Jittery

Floppy, feeding
difficulty

Collapse, averted
neonatal death

Jittery

Convulsions

Cardiac arrest
Convulsions
Behaviour disorder

Cyanosis, tachypnoea
Jittery

Jittery

Apnoea, hypotonia

Convulsion

Convulsion
Convulsion
Cyanosis

Coma
Convulsion

Surgery

Total pancreatectomy
Total pancreatectomy

Total pancreatectomy

Total pancreatectomy
Total pancreatectomy

Removal of adenoma
Removal of adenoma
Removal of adenoma

Partial pancreatectomy

Partial pancreatectomy

o

Histology

NB*
NB

XUBEH

NB

NB

Insulinoma
Insulinoma
Insulinoma

|
@b o O e

B-cell

hyperplasia %;
Inconclusive

Inconclusive
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Fig. 1. Newborn infant with nesidioblastosis of the pancreas showing increased adi
posity and resemblance to an infant of a diabetic mother

early life, data from five children with
“ketotic” hypoglycaemia were also ana-
lysed. These children were aged between
land 6years; one was suffering from gluco-
corticoid deficiency, the remainder from
“accelerated starvation” [19].

The pregnancy in all mothers of hyper-
insulinaemic neonates had been normal
and none had glycosuria or rhesus incom-
patibility. None of the infants had the
Wiedemann—Beckwith syndrome.

On the basis of pancreatic pathology,
form of presentation, treatment and out-
come, the patients can be grouped as shown
in Table I, which contains some of the
relevant clinical data of the patients.

Group |. Nesidioblastosis. All five in-
fants in this group were large-for-dates
newborns with a characteristic appearance
of generalized adiposity, resembling the
infants of diabetic mothers (Fig. 1).

Group Il. Insulinoma. This group con-
sisted of two infants and one child. Both
infants were large-for-dates with the strik-
ing physical characteristics of the babies
in Group |I.

In none of the seven neonates in Groups
I and Il was the liver enlarged at birth,
but all developed increasing hepatomegaly

1*

due to glycogen deposition [6] as massive
amounts of glucose were infused to control
the hypoglycaemia.

Group IIl. Transient neonatal HI. The
common characteristic of the group was
that hyperinsulinaemic hypoglycaemia
never recurred after the first 8 weeks after
birth. Cases 9 and 10 were born small-for-
ge8tational age, the other two being ap-
propriate-for-gestational age. Case 11 had
an unusual course. His hypoglycaemia was
successfully controlled by diazoxide during
the first few days, but he then developed
severe lactic acidosis which was effectively
treated with dichloroacetate. Transient
hyperinsulinaemic hypoglycaemia devel-
oped again after the correction of hyper-
lactataemia [7].

Group IV. Diazoxide-responsive HI. All
infants in this group were born with a
weight appropriate-for-gestational age, the
symptoms of hypoglycaemia occurring
over a wide age range.

Group V. Drug induced HI. Two chil-
dren presented in severe hypoglycaemic
coma at the age of 14 months and 9 years.
Non-accidental administration of an oral
sulphonylurea was confirmed by measure-
ment of plasma and urine glibenclamide in
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the former. In the latter, circumstances of
the presentation and the subsequent bio-
chemical evaluation made the diagnosis
almost certain (vide infra).

Laboratory methods

Venous blood samples were withdrawn
and immediately added to ice-cold 5% per-
chloric acid for assay of blood glucose and
intermediary metabolites. Blood was also
added to a heparinized tube for assay of
plasma insulin and free amino acids.
Plasma was stored at —20 °C until assay-
ed. Levels of blood glucose, lactate, pyru-
vate, acetoacetate, hydroxybutyrate, gly-
cerol and alanine were determined by
standard enzymatic techniques [10]. Plas-
ma insulin was measured by radio-immuno-
assay [1]. Individual free amino acids were
separated and measured by automated
ion-exchange chromatography using nin-
hydrin detection. Statistical significance
was assessed by means of the Mann W hit-
ney Rank Sum Test and the Student t test.

Results

Basal metabolite and hormone levels

Blood Glmose and Plasma Insulin
Concentrations.

Mean blood glucose level at the
time of diagnosing hypoglycaemia
was 1.23 £ 0-07 mmol/l and mean

plasma insulin level 23.3 £+ 3 mU/L.
There was no significant difference
between the mean plasma insulin
levels of newborns (26.0 £ 1.8 mU/1,
n = 29) andinfants (20.3 £ 2.5, mU/1
n= 27) during hypoglycaemia.

The relationship between blood
glucose and plasma insulin concentra-
tions in our patients when hypogly-
caemic and during normoglycaemia
achieved by high rates of glucose
infusion is shown in Fig 2 which also
shows the normal relationship in the
adult [39]. Plasma insulin concen-
trations for the level of glycaemia were
inappropriately elevated. Some chil-
dren had lower concentrations of plas-
ma insulin which, although in the
normal range for normoglycaemia,
were inappropriate in the presence of
hypoglycaemia.

Total Blood Ketone Body Concen-
trations (acetoacetate plus hydroxy-
butyrate). Associated with the in-
appropriately raised plasma insulin
values, there were significantly lower

Table Il
Gluconeogenic Substrates in Hyperinsulinism (mean = SEM)
(i e G (G

Newborns 0.34+ 0.05 0.28 + 0.01 162+ 041 0.16 + 0.03
n 3 2 6 6
Control* 0.48 £ 0.02 0.37 £0.02 290+ 0.2 0.16 + 0.01
n 24 24 24 24
. <0.05 NS <0.01 NS
Infants and children 0.19 + 0.03 0.13+ 0.01 0.97 + 0.12 0.08+ 0.01
n 1 3 11 n
Control 029 £ 0.02** 0.21 £ 0.01*** (0.5 -p 1.5)**** (0.5 —0.15)****
n 12 28
b <0.01 <0.005

* Stanley et al 1979 (36)
** Brodehl and Gellisen 1968 (14)
*** Pgrsson and Gentz 1966 (32)

**** formal range in our laboratory
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concentrations of total blood ketones mmol/1, j) < 0.005 [4]; infants and
in both newborns and infants com- children 0.13 £ 0.01 mmol/1 versus
pared with controls (newborns: 0.13+ 0.21 + 0.02 mmol/1, jj < 0.01). [32].
+ 0.01 mmol/l versus 0.25 = 0.04 Infants and children with HI showed

Fig. 2. Relationship between blood glucose and plasma insulin in infants and children

with hyperinsulinism. Values shown were measured during fasting as well as during

glucose infusions. The shaded area represents normal controls when normoglycaemic and
after injection of fish insulin [39] ¢ -—-Case 18

Fig. 3. Relationship between blood glucose and total blood ketone levels in hyper-
insulinism and in ketotic hypoglycaemia
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no increase in blood ketone levels
with decreasing concentrations of
blood glucose in contrast to the signif-
icant inverse correlation found in
ketotic hypoglycaemic (Fig. 3) and
normal children [37].

Blood Gluconeogenic Substrate Con-
centrations

Blood glycerol levels were signifi-
cantly lower in HI infants as com-
pared to normal controls and both HI
infants and newborns had significant
hypoalaninaemia (Table 11). Neo-
nates with HI had significantly lower
mean blood lactate levels (Table I1).

Branched-chain amino acid levels
were measured in Case 16. Plasma
valine, isoleucine and leucine con-
centrations were 0.121, 0.043 and
0.06 mmol/1, respectively, all mark-
edly reduced compared with levels
in normal fasting children [16].

hypoglycaemia
(KH)

Fig. 4. Maximum glucose increment during glucagon (0.1 mg/kg

G Soltész et al: Hyperinsulinaemic Hypuglycaemia

Tolerance tests

Intravenous Glucose Tolerance Test.
Intravenous glucose tolerance tests
(0.5 g/kg bolus of glucose intravenous-
ly), were carried out in eight patients
as part of the initial medical treat-
ment. The glucose disappearance rate
was abnormally rapid, the mean Kq
value of 7.6 £ 0.9/min being four to
six times the normal value [22].
Blood glucose dropped very quickly
with rebound symptomatic hypogly-
caemia in all cases requiring a glucose
infusion for correction.

There was an inappropriate in-
crease in plasma insulin for the low
blood glucose concentrations in the
basal samples before glucose adminis-
tration, and although glucose caused
further modest increases in some

patients, the mean plasma insulin
p <0.05

Control Hyperinsulinism

© (HN)

intramuscularly)

provocation test (meant SEM)
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Fig. 5. Coeliac angiogram in a nine years old girl with isolated insulinoma in the tail
of the pancreas (Case 8)

concentration did not change signif-
icantly throughout the test (basal
plasma insulin 28 £+ 5 muU/l, peak
plasma insulin 46 = 15 mU/1 n = 8).

Glucagon Provocation Test. Fig. 4
shows the increase in blood glucose
concentrations after the injection of
glucagon (0.1 mg/kg intramuscularly)
in eleven HI patients compared with
the control data derived from Fine-
gold et al. [23]. Values from blood
samples drawn from five children
with ketotic hypoglycaemia (KH)
when hypoglycaemic at the end of a
diagnostic provocative fast are also
shown. Despite being hypoglycaemic,
glucagon administration caused a
highly significant increase in blood
glucose concentration in children with
HI1, which was greater than that in
control children (p < 0.01). In con-
trast, there was an insignificant gly-
caemic response to glucagon in the
KH group. No significant change
occurred in the mean plasma insulin

level after the administration of glu-
cagon in the hyperinsulinaemic pa-
tients (basal plasma insulin 36 + 5
mU/1, peak plasma insulin 77 + 24
mU/1, n = 4), although there was wide
variation. Plasma insulin levels were
not measured in the controls or in the
KH children.

Other Diagnostic Tests

Oral leucine (100 mg/kg) was given
to 5 patients. Although the mean
blood glucose level did not change
significantly, one patient developed
profound symptomatic hypoglycae-
mia, associated with a moderate in-
crease in plasma insulin from 25 to
32 mU/L

Intravenous arginine (0.5 g/kg over
30 minutes) was given to Case 1, caus-
ing an increase in plasma insulin
from 20 to 55 mU/1 within 20 minutes
and a fall in blood glucose from 2.5
to 1.1 mmol/l.

Ada Paediatrica Hungarica 25, 1984
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Calcium infusion [27] as a provoca-
tion test for hyperinsulinism was given
to case 18; there was no change in
blood glucose nor in plasma insulin.
Measurement of endogenous insulin
release during fish-insulin induced
hypoglycaemia [39] was also perform-
ed in this child. The blood glucose
concentration decreased after three
injections of fish insulin (0.2 U/kg to
2.5 mmol/l), accompanied by a nor-
mal decrease of plasma insulin to
1.2 muU/1 (Fig. 2)thus confirming
normal control of insulin secretion
(vide infra). These data supported
our conclusion that presenting hyper-
insulinaemic hypoglycaemia had been
due to non-accidental ingestion of a
sulphonylurea agent (vide infra).

Selective coeliac angiography was
carried out in Cases 6, 8, 13 revealing
an insulinomain Case 8 (Fig. 5).
No  detectable pancreatic anomaly
had been found in this patient by
ultrasound prior to the coeliac angio-
gram. Both angiography and sonog-
raphy were negative in Cases 6 and
13 despite the fact that an insulinoma
was found subsequently at operation
in the former.

Treatment

Intravenous glucose. Immediate cor-
rection of the presenting hypogly-
caemia was achieved by giving a bolus
of glucose (0.5 g/kg) intravenously
followed by a continuous glucose in-
fusion. The mean rate of glucose in-
fusion required to maintain blood
glucose levels above 2 mmol/l was
16.1 + 2.1 mg/kg/min, considerably

Acta Paediatrica Hungarica 25, 1984

above the 4—6 mg kg/min required
by normal neonates [11]. All the in-
fants were given glucagon injections
to prevent severe hypoglycaemia dur-
ing the glucose infusions.

Diazoxide. Having demonstrated
hyperinsulinism, the mainstay of med-
ical therapy was diazoxide, given at
8 hourly intervals at a mean starting
dose of 20 mg/kg/day and increasing
to a maximum of 25 mg/kg/day. In
most cases chlorothiazide was also
given with diazoxide at a dose of 125
mg/day. No drug therapy was used
in the two small-for-gestational age
infants (Cases 9, 10) nor in Case 8,
a child with an insulinoma demon-
strated by angiogram. This child was
subjected to immediate surgery.

Two children (Cases 14 and 15)
responded and remained dependent
upon diazoxide therapy; two respond-
ed to diazoxide only after partial
pancreatectomy (Cases 13 and 16).
Hypoglycaemia could not be control-
led by diazoxide before resection of
the adenoma in Cases 6 and 7, nor
before and after partial pancreatec-
tomy in nesidioblastosis: total pan-
creactomy was needed in all these
five children.

Complications of diazoxide treat-
ment. The appearance of facial and
extrasexual hair of lanugo type (hy-
pertrichosis lanuginosa) was observed
in most cases treated for a period long-
er than a few months. Diazoxide
was stopped after the development of
heart failure and fluid retention in
Case 4, and the dose was reduced
after the development of hypergly-
caemic ketoacidosis in Case 14.
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Other forms of medical treatment.
Addition of zinc protamine glucagon
(0.1 mg/kg intramuscularly every 12
hours) to diazoxide and chlorothia-
zide had initial beneficial effects in
Cases 1, 4 and 5, but recurrent
hypoglycaemia developed after a few
weeks despite increasing the dose and
frequency of the glucagon.

Introduction of phenytoin [15] in
Case 1 and propranolol [13] in Cases
1 and 6 did not improve the blood
glucose concentration.

Normoglycaemia was restored with
suppression of insulin secretion by a
four hour infusion of somatostatin in
Cases 7 and 15 [3], but this drug was
not used as long-term treatment.

No consistent beneficial effect of
hydrocortisone was evident [2].

A leucine free diet was tried in Case
16 in the referring hospital following
a positive oral leucine tolerance test,
but it failed to reduce the frequency
of the hypoglycaemic attacks.

Finally, an unsuccessful attempt
was made in Case 3 to provide an
increase in alternative fuels to glucose
by increasing blood ketone body con-
centrations by means of a diet rich
in medium chain triglyceride [26] and
by injections of growth hormone [21].

Surgical treatment. Surgical treat-
ment is not discussed in detail, the
summary is given in Table 1. All five
patients in Group | underwent total
pancreatectomy. In Cases 6 to 8, a
localised adenoma was found in the
tail of the pancreas and removed.
Partial pancreatectomy was perform-
ed in Cases 13 and 16. The pancreas
of four of the five children in Group |

had the histological appearance of
nesidioblastosis, as defined previously
[2, 12, 25, 33]. The remaining child,
Case 4, had a near normal appearance.
However, islets from this pancreas
demonstrated abnormal glucose con-
trol of insulin release when incubated
in vitro similar to the finding re-
ported previously in Case 1 [5]. The
pancreas from Cases 13, 14 and 16
were examined in referring hospitals
by non-specific staining techniques,
which preclude precise quantification
of the endocrine cells.

The management of the children
after total pancreatectomy has been
outlined previously [5].

Psychomotor development

Fifteen of the 18 cases described
had severe neonatal or infantile hypo-
glycaemia associated with recurrent
convulsions. One of these patients,
Case 11, had other associated metabol-
ic abnormalities (metabolic acidosis
and hyperlactataemia) and is ex-
cluded from this aspect of our review.
The remaining 14 children have been
assessed regularly and at an average
a e of 3.8 years (range 1to 10 years),
the majority (11 children) are devel-
oping normally; one is in the low
normal range for IQ and only two
are severely retarded with frequent
fits. It is important to note that both
were late referrals, diagnosis and
appropriate treatment having been
considerably delayed during which
time they suffered long periods of
repeated hypoglycaemic convulsions.
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The incidence of severe brain damage
in our cohort (15%) was better than
that of previous studies [8, 2].

Discussion

Hyperinsulinism is the commonest
cause of persistent hypoglycaemia in
infants and children [for recent re-
views see 8, 19, 30, 34, 41]. The major-
ity of patients in this study devel-
oped severe symptomatic hypogly-
caemia during the first few days
after birth emphasizing the frequency
of the condition in the neonatal
period. The striking physical resem-
blance to an infant of a diabetic
mother seen in many infants suggests
prenatal hyperinsulinism. Most of the
patients presented with the classical
symptoms of hypoglycaemia but one
infant (Case 3) presented as an averted
neonatal death [6]. It is also salutory
that one child (Case 8) was diagnosed
after a one year history of convulsions
and behaviour disorder, for which she
had been referred to a child psychia-
trist and paediatric neurologist.

The most important diagnostic
point for hyperinsulinism is the dem-
onstration of inappropriate plasma
insulin values for the level of glycae-
mia. Insulin release normally falls to
very low and undetectable levels
when blood glucose concentration
decreases [39] and the demonstration
of even normal fasting levels of plasma
insulin during severe hypoglycaemia
implies a defect in the control of basal
insulin release.

Insulin also inhibitis ketogenesis
through a decrease in adipose tissue
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lipolysis and hence a diminution of
fatty acid substrate supply to the
liver [40].

The co-existence of hypoglycaemia
and hypoketonaemia in HI is of
major clinical significance. On the one
hand the brain is deprived of glucose
as a primary fuel whilst on the other
hand ketone bodies are not available
as alternative fuels. Thus the central
nervous system appears to be left
with no fuels available to maintain
normal metabolism.

Insulin exerts regulatory control
over gluconeogenesis by influencing
the supply of gluconeogenic precur-
sors reaching the liver [18, 38]. This
explains the significant hypoalanin-
aemia, hypolactataemia and low gly-
cerol levels in this study.

Finally, we have also confirmed the
occurrence of low levels of branched-
chain amino acids as has been report-
ed previously [9, 16].

It follows that hyperinsulinism
causes a specific and diagnostic pro-
file of circulating homones and inter-
mediary metabolite concentrations.
The condition can be recognized in a
single blood sample by showing hypo-
glycaemia with inappropriately ele-
vated plasma insulin and low blood
ketone body, glycerol and branched-
chain amino acid concentrations. Al-
most all other causes of hypoglycae-
mia in childhood are associated with
catabolism, as demonstrated by in-
creased ketone body concentrations
(so-called “ketotic hypoglycaemia™),
glycerol and branched-chain amino
acids together with low or undetect-
able plasma insulin values. This pro-
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file is so characteristic as to make
other diagnostic tests usually unnec-
essary. Some comments on other
tests are, however, appropriate.

The high glucose disappearance
rate can be regarded as one of the
biochemical characteristics of hyper-
insulinism. The diagnostic value of
the glucose tolerance test, however,
is limited by the danger of reactive
hypoglycaemia, as shown by the fact
that all our patients became severely
hypoglycaemic during the test. Calcu-
lation of the glucose infusion rate in
terms of mg/kg/min needed to main-
tain a blood glucose level above 2.0
mmol/1 is a safer method of assessing
glucose clearance.

An important and predictable ef-
fect of hyperinsulinism is the inappro-
priate conservation of liver glycogen
during hypoglycaemia due to inhi-
bition of liver glycogenolysis by insu-
lin. This is clearly demonstrated by
the large increase in blood glucose
levels when glucagon was administer-
ed during hypoglycaemia.

The leucine tolerance test in our
study was of little diagnostic value
and we recommend caution in its
use. The increased release of insulin
after leucine may cause symptomatic
hypoglycaemia, but if the initial
glucose level is low (as in most patients
with neonatal hyperinsulinism) the sti-
mulatory effect of leucine on insulin
release may not be evident.

The intravenous arginine provoca-
tion test, calcium infusion and fish
insulin induced hypoglycemia were
only used in single patients and fur-
ther studies are needed to define the

reliability of these tests. Nonetheless,
these tests are occasionally indicated,
as demonstrated in Case 18, a child
subsequently shown to have had drug-
induced hyperinsulinism.

This child was referred to us after
presenting three weeks previously
with a single episode of profound
hypoglycaemic coma. Unequivocal
evidence of hyperinsulinism was found
by demonstrating elevated plasma in-
sulin values (36 38 muU/1) for blood
glucose (1.0 mmol/1) and absence of
ketosis. However, after transfer she
was found to have normal starvation
tolerance with the appearance of ke-
tosis, normal glucose requirement and
glucose tolerance. A calcium infusion
failed to induce hypoglycaemia or
increase plasma insulin levels, whilst
administration of fish insulin showed
normal suppression of endogenous
insulin secretion (Fig. 2). Armed
with this information, it soon became
apparent that the child had almost
certainly suffered non-accidental ad-
ministration of an oral sulphonylurea
preparation used to treat the mater-
nal diabetes.

The importance of considering non-
accidental poisoning in children with
hyperinsulinism is further emphasised
by Case 17, a 14 months old child
suffering recurrent hypoglycaemic sei-
zures due to hyperinsulinism which
occurred even in hospital. In between
attacks, however, the child had nor-
mal starvation and glucose tolerance
and normal glucose requirement. The
clue to the underlying problem was
the temporal relationship of the sei-
zures to feeding and fasting, in that

Acta Paediatrica Hungarica 25, 1984
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they always occurred in the early
evening and never after overnight
starvation. Toxicological screen in
blood and urine at these times
demonstrated high concentrations of
glibenelamide, a drug used in treat-
ing the paternal diabetes. Without
recognition of “Miuinchhausen Syn-
drome by Proxy” [31] it is possible
that both of these children could
have been subjected to partial or
even total pancreatectomy.

With reference to therapy, diaz-
oxide has been used widely during the
last 20 years in the treatment of
hyperinsulinism with variable and
mainly disappointing results [8, 19,
20]. The unpredictability of this treat-
ment is further emphasised in the
present study in which all the cases
of both nesidioblastosis and insuli-
noma have benefited from diazoxide
therapy only in the short term if at
all. Nonetheless, it remains at present
the mainstay of medical treatment,
other substances including hydro-
cortisone, phenytoin, propranolol,
somatostatin and streptozotocin be-
ing either ineffective or associated
with important side effects [3].

It is noteworthy that the hyperinsu-
linaemic hypoglycaemia was a tempo-
rary phenomenon in four of our 18
cases. The aetiology of this transient
hyperinsulinism is not known. We
are aware of only one previous re-
port [29] where spontaneous remis-
sion of hypoglycaemia occurred at
4 months of age in one patient with
neonatal hyperinsulinaemic hypogly-
caemia. These experiences suggest
that some children have a temporary
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regulatory defect of basal insulin
secretion. That this can occur, should
lead to caution in embarking upon
aggressive surgical treatment. None-
theless, the decision to do so should
not be delayed in infants dependent
upon massive infusion rates of glu-
cose who do not respond to diazoxide,
particularly since surgical resection
of an adenoma may be curative.
Unfortunately, we know of no endo-
crine or metabolic marker which
would at present identify the nature
of the underlying disturbance.

We conclude from this analysis of
18 cases that it is possible to define
a practical approach to diagnosis
and management of hyperinsulinae-
mic hypoglycaemia in the paediatric
age group. The condition carries se-
rious implications if unrecognised, or
when the diagnosis and introduction
of effective treatment are delayed.
On the other hand, however, the out-
look is excellent if the condition is
promptly and appropriately treated.
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