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Abstract

Streszczenie

Insulinoma is a neuroendocrine tumour of islet cells and a rare cause of hypoglycaemia in both adults and the paediatric
population, with an incidence is 1-4 cases/million/year. Insulinoma may occur as an isolated tumour or as a component of
multiple endocrine neoplasia syndrome 1. In the case presented below, a 15-year-old female patient with no significant
medical history was brought to the emergency department by a medical rescue team, exhibiting symptoms of neuroglycopaenia
for several hours. After excluding more common causes of hypoglycaemia, insulinoma was suspected. Given the patient’s
very young age at onset and a significant family history, laboratory and imaging diagnostics were performed for multiple
endocrine neoplasia syndrome 1. Once more common causes have been ruled out, insulinoma should be considered in the
differential diagnosis of hypoglycaemia. If the diagnosis of insulinoma is confirmed, the possibility of multiple endocrine
neoplasia syndrome 1 should be considered.
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Insulinoma jest guzem neuroendokrynnym komorek beta wysp trzustkowych, bedacym bardzo rzadka przyczyna
hipoglikemii zaréwno u dorostych, jak i u dzieci (czesto$¢ wystepowania w populacji wynosi 1-4/mln/rok). Insulinoma moze
wystepowac jako guz sporadyczny lub sktadowa zespolu mnogich nowotworéw ukladu wydzielania wewnetrznego typu 1.
W artykule opisano przypadek 15-letniej pacjentki bez istotnego wywiadu chorobowego przywiezionej przez zespo6t
ratownictwa medycznego na szpitalny oddzial ratunkowy z objawami neuroglikopenii, ktére utrzymywaly si¢ od kilku
godzin. Po wykluczeniu czgstszych przyczyn hipoglikemii wysunigto podejrzenie guza insulinowego, a ze wzgledu na bardzo
miody wiek zachorowania i obcigzony wywiad rodzinny przeprowadzono diagnostyke laboratoryjna i obrazowa w kierunku
zespolu mnogich nowotworéw uktadu wydzielania wewnetrznego typu 1. W diagnostyce réznicowej po wykluczeniu
czestszych przyczyn hipoglikemii nalezy rozwazy¢ guz insulinowy. Po potwierdzeniu rozpoznania insulinomy nalezy wziaé
pod uwage zesp6 mnogich nowotworéw ukladu wydzielania wewnetrznego typu 1.

Stowa kluczowe: hipoglikemia, insulinoma, zesp6t mnogich nowotworéw uktadu wydzielania wewnetrznego typu 1

© 2024 Kaminska-Jackowiak et al. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License
(CC BY-NC-ND). Reproduction is permitted for personal, educational, non-commercial use, provided that the original article is in whole, unmodified, and properly cited.
Proofreading by Translation Agency Lingua Line.




Neuroglycopaenia as the first manifestation of MENT syndrome

INTRODUCTION

beta cells and a rare cause of hypoglycaemia in both

adults and children (the incidence in the population
is 1-4 cases/1 million/year)". Insulinoma can occur as
a sporadic tumour or as part of multiple endocrine neopla-
sia type 1 (MEN1). MEN1 is caused predominantly (90%)
by a germline mutation in the MENTI gene, inherited in an
autosomal dominant manner®®. The mutation results in
the loss of the gene’s function and lack of menin protein,
which predisposes individuals to the development of vari-
ous tumours, including those in the parathyroid glands, pi-
tuitary gland, and the neuroendocrine system of the gas-
troenteropancreatic (GEP) tract. Symptoms of MEN1 may
result from the hormonal activity of these tumours or from
the mass effect. Hyperparathyroidism symptoms, usually
occurring between the ages of 20 and 25, are most com-
monly the first manifestation of MEN1®. This article de-
scribes the case of a 15-year-old female patient with no sig-
nificant medical history whose first manifestation of MEN1
was symptoms of neuroglycopaenia.

I nsulinoma is a neuroendocrine tumour of pancreatic

CASE REPORT

A 15-year-old female patient was transferred by the
Emergency Medical Team (EMT) to the Emergency
Department (ED) with symptoms of neuroglycopaenia that
had persisted for several hours. The EMT found the patient
conscious but without logical contact; subsequently, gen-
eral seizures occurred. Based on clinical presentation and
capillary blood glucose measurement, the EMT diagnosed
severe hypoglycaemia and administered glucose (6 g) in-
travenously and glucagon (1 mg) intramuscularly. This in-
creased the capillary blood glucose level to 196 mg/dL.
Subsequently, the patient was transported to the ED. At the
hospital, the patient presented with drowsiness and confu-
sion, and another episode of hypoglycaemia was recorded
(47 mg/dL). According to the patient’s mother, there were
no hypoglycaemic drugs in their home. In addition, the
mother reported that her daughter had recently been expe-
riencing increased fatigue and polydipsia, and had several
fainting episodes without loss of consciousness. The prima-
ry care physician associated these symptoms with asthma.
A detailed medical history revealed that the patient’s father
had died at the age of 37 from a pancreatic tumour of un-
known aetiology. On the second day of the patient’s hos-
pitalisation, access to abdominal computed tomography
scans of the patient’s father was obtained. They revealed fo-
cal changes in the head of the pancreas and adrenal glands,
and nephrolithiasis.

Despite the intravenous administration of a glucose so-
lution, the patient’s glycaemia could not be stabilised.
On admission to the paediatric ward, the patient remained
in moderate general condition and was drowsy. Laboratory
tests were performed, including a urine toxicology test,
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ruling out poisoning. Computed tomography of the head
with contrast was performed to exclude stroke; the image
of the cerebrum was described as normal. Elevated insulin
and C-peptide levels during hypoglycaemia were found, in-
dicating endogenous hyperinsulinaemia (Tab. 1).

A continuous intravenous infusion of 10% glucose was ini-
tiated, along with a high-protein, high-fat diet. Several at-
tempts to stop or reduce the glucose infusion were made, but
each led to a recurrence of hypoglycaemia within 30 min-
utes, accompanied by persistently elevated insulin levels.
The lack of inhibition of insulin secretion suggested an in-
sulinoma. Given the patient’s young age and ambiguous
family medical history, further diagnostics for MEN1 was
pursued. Laboratory tests revealed hypophosphataemia, low
vitamin D levels, elevated total and ionised calcium, and in-
creased levels of parathyroid hormone, growth hormone,
and prolactin (Tab. 1). An ultrasound examination of the
abdomen was performed, followed by magnetic resonance
imaging, which revealed foci in the pancreas and liver of
unknown aetiology. A thyroid ultrasound revealed struc-
tures consistent with a parathyroid adenoma.

The patient was transferred to the Children’s Memorial
Health Institute in Warsaw. Next-generation sequencing re-
vealed a pathogenic variant in one allele of the MEN1 gene,
thereby confirming the diagnosis of MEN1. Abdominal
computed tomography and scintigraphy using labelled so-
matostatin analogues (**Ga) were performed, showing in-
creased expression of somatostatin receptors in pancreatic
foci, which indicated neuroendocrine changes. The patient
underwent surgery. Two nodules were enucleated, and his-
topathological examination confirmed the presence of neu-
roendocrine tumours. In the postoperative period, episodes

Parameter First day of hospitalisation | Second day of
(reference value) (day of admission) hospitalisation
Glucose . .
(70100 mg/dL) 116 47,24
Insulin .
(2.6-24.9 pUl/mL) 43.14 24.73;30.83
(-peptide .
(1.1-4.4 ng/mL) 6.73 6.73;5.23
(alcium (total)
(2.25-2.75 mmol/L) 272
Phosphorus
(0.9-1.6 mmol/L) 0.74
Alkaline phosphatase 50
(<270U/L)
Vitamin D
(30-80 ng/mL) 12.6
Parathyroid hormone
(10-60 pg/mL) 100.6
Prolactin
(4.8-23.3 ng/mL) 355
Growth hormone »
(<12 ng/mL)
* Result obtained after intravenous administration of glucose solution.

Tab. 1. Results of selected laboratory tests in the patient (venous
blood)
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of hypoglycaemia (40-50 mg/dL) and pancreatic juice leak-
age were observed, leading to reoperation. The tail of the
pancreas and another nodule in the head of the pancreas
were removed. After reoperation, no further episodes of hy-
poglycaemia were observed. During follow-up hospitalisa-
tion, magnetic resonance imaging of the head revealed a hy-
pointense focus (5 mm) on the right side of the anterior
lobe of the pituitary gland. Ultrasound examination of the
thyroid gland revealed previously detected foci correspond-
ing to adenomas in the parathyroid glands. Laboratory tests
again confirmed hyperparathyroidism. At the time of pre-
paring this article, the patient remained under surgical and
endocrinological care at the Children’s Memorial Health
Institute in Warsaw.

DISCUSSION

Hypoglycaemia is defined as a plasma glucose concentra-
tion <55 mg/dL™. In cases of hypoglycaemia in non-dia-
betic individuals, poisoning caused by excessive alcohol
consumption, hypoglycaemic drugs (including insulin) or
other medicaments, including non-selective beta-block-
ers, pentamidine or ACE inhibitors®*, should be ruled out
first. Less common causes of hypoglycaemia include defi-
ciencies in counterregulatory hormones, e.g. adrenal insuf-
ficiency, as well as conditions in which the demand for glu-
cose exceeds its supply, gluconeogenesis or glycolysis, like
end-stage liver disease, renal failure, and sepsis®. An oc-
casional cause of hypoglycaemia is uncontrolled endoge-
nous insulin production due to an insulinoma®. In 6-7.6%
of cases, insulinoma is a component of multiple endocrine
neoplasia type 1 (MEN1)®.

MENI is caused predominantly (90%) by a germline mu-
tation (up to 10% are de novo mutations) of the MEN1
gene encoding menin, inherited in an autosomal dominant
manner®?, The most common endocrinopathy is prima-
ry hyperparathyroidism resulting from a parathyroid tu-
mour, which usually develops between the ages of 20-25@.
Hypercalcaemia may remain asymptomatic for a long time,
or its symptoms may be nonspecific, such as chronic fa-
tigue, muscle weakness, abdominal pain, or constipation.
Over time, it may lead to nephrolithiasis, gastric ulcer dis-
ease, or age-inappropriate osteoporosis®?. In the present-
ed case, the patient’s nonspecific fatigue was initially attrib-
uted to bronchial asthma. Laboratory tests performed at
the beginning of the diagnostics revealed features of pri-
mary hyperparathyroidism, and an ultrasound examina-
tion raised the suspicion of parathyroid adenoma, which
was confirmed through further diagnostics. Of note is the
fact that nephrolithiasis was documented in the computed
tomography of the patient’s father shortly before his death.
The most common neuroendocrine tumour of the gastro-
intestinal tract in MENI1 is gastrinoma®. Insulin-secreting
tumours, though rarer, are another clinical manifestation of
MENI. Excessive endogenous insulin secretion by the tu-
mour causes hypoglycaemia, with symptoms resulting from
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the stimulation of the autonomic nervous system, such as
hyperhidrosis, nausea, palpitations or tachycardia, as well
as neuroglycopaenia. These symptoms appear during fast-
ing, coincide with hypoglycaemia, and disappear after the
administration of carbohydrates (the so-called Whipple’s
triad)®. In the presented case, the patient experienced
symptoms of neuroglycopaenia each time there was an at-
tempt to discontinue the intravenous glucose infusion, ac-
companied by hypoglycaemia, hyperinsulinemia, and ele-
vated C-peptide levels.

Other tumours associated with MEN1 are pituitary tu-
mours, the most common of which is prolactinoma®.
Symptoms may result from uncontrolled prolactin secre-
tion by the tumour or the mass effect on adjacent structures.
In this case, there were no pituitary tumour symptoms,
and the prolactin and growth hormone levels were with-
in the age norm. However, magnetic resonance imaging of
the head revealed a focus in the anterior pituitary gland.
This lesion remains under observation.

The diagnosis of MENT1 is based on the finding of >2 disor-
ders characteristic of MEN1, >1 disorder in a patient with
a positive family history of MEN1, or detecting a mutation
in the MENT gene in an asymptomatic individual®. In this
case, next-generation sequencing was performed, revealing
a mutation in one allele of the gene, which is sufficient for
the occurrence of symptoms in cases of autosomal domi-
nant inheritance®.

The treatment of neoplasms in MEN1 syndrome is the same
as in the case of sporadic tumours. Difficulties result main-
ly from the multifocal nature of the changes and more fre-
quent relapses. The treatment of choice for insulinoma is tu-
mour resection®”. For symptomatic hyperparathyroidism,
the gold standard is subtotal or total parathyroidectomy®”.
If the procedure is ineffective, calcimimetics are used, which
target the calcium receptor in the parathyroid glands and re-
duce the secretion of parathyroid hormone. In asymptomat-
ic cases or laboratory hyperparathyroidism without clinical
symptoms, dietary management is initiated until the deci-
sion to perform surgery is made, as was the approach for this
patient. Treatment for pituitary tumours may be pharmaco-
logical, in the case of hormonally active tumours, or surgical,
depending on the nature and size of the tumour®.

CONCLUSIONS

This report aims to describe a case of MEN1 syndrome in
an adolescent, the first symptom of which was neuroglyco-
paenia. After excluding other possible causes of hypogly-
caemia in children and adolescents without diabetes, such
as hypoglycaemic drug poisoning or alcohol abuse, rare dis-
eases like insulinoma should be considered. In cases where
insulinoma is suspected, a thorough family medical histo-
ry should be obtained regarding MEN1 syndrome. Detailed
laboratory tests and medical imaging should be performed,
which allow for the assessment of the functions of the
endocrine glands.
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