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Abstract

Introduction: Hypoglycaemic episodes in patients with diabetes mellitus are mostly due to excess doses of exogenous insulin or oral
hypoglycaemic agents, coupled with poor caloric intake and excessive unplanned physical exertion. Hypoglycaemia as a result of
endogenous hyperinsulinaemia dueto an insulinomais extremely rarein such patients. Clinical Picture: This patient with type 2 diabetes
mellitus presented with episodes of syncope. | nvestigations confirmed recurrent hypoglycaemia from endogenous hyperinsulinaemia, with
localisation of atumour in thetail of thepancreas. Treatment: Distal pancreatectomy and splenectomy. Histology confirmed an insulinoma.
Outcome: No further hypoglycaemic episodes were noted. The patient returned to his diabetic state with rather poor glycaemic control.
Conclusions. Repeated hypoglycaemic episodes in a patient with diabetes mellitus despite complete withdrawal of hypoglycaemic agents

should lead one to consider other causes of hypoglycaemia.
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I ntroduction

Hypoglycaemia is a common medical emergency. It
presents either with symptoms of neuroglycopaenia, such
as episodes of visual blurring, confusion, convulsions and
sometimes coma or with symptoms caused by excess of
counterregulatory hormones like catecholamines, such as
palpitations, sweating and tremulousness.! It is most
commonly seen in patients with diabetes mellitus, but can
also occur in patients with rena failure, liver disease,
mal nutrition, congestive cardiac failure, severe sepsis or
cancer. Surreptitious use of insulin or sulphonylurea is
probably the most common cause of hypoglycaemia in
non-diabetic patients.2 Occasionally, tumours can induce
hypoglycaemia: either pancreatic insulinomas or non-islet
cell tumours like fibromas and fibrosarcomas secreting
insulin-like growth factors.®#

Amongst the tumours causing hypoglycaemia,
insulinomas by far are the most common ones.® They are
commonly seen during the fourth to sixth decades of life
and are equally distributed between both the sexes.® The
incidence has been estimated to be four cases per million
per year.” More than 99% of them occur in the substance of
the pancreas, with the rare ectopic insulinomas occurring
in the wall of the duodenum, ileum and porta hepatis.®

Although it is well documented that about 10% of
patients with insulinoma develop diabetes mellitus
postoperatively Bit is extremely uncommon for a patient
with pre-existent diabetesmellitusto harbour aninsulinoma.
Sofar, only about 20 patientswith such acombination have
been reported in the literature. We describe a patient with
type 2 diabetes mellitus who developed hypoglycaemia
due to unequivocal endogenous hyperinsulinaemia, with
analleviation of the hypoglycaemic episodesfollowing the
successful surgical excision of an insulinoma.

Case Report

A 51-year-old Chinese male was diagnosed to have type
2 diabetes mellitus 4 years ago by his general practitioner,
based on el evated fasting and random blood glucoselevels.
Hewascommenced onoral hypoglycaemic agentsand was
onregular follow-uptill about 1 year prior to hisadmission.
For the past 1 year prior to this admission, he defaulted
follow-up with the general practitioner, stopped taking his
oral hypoglycaemics, was not at all compliant with the
dietary restrictionsand yet had no symptomsof polyuriaor
polydipsia.

He was admitted with complaints of episodic fainting,
drowsiness and sweating of 4 weeks duration. These
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symptoms were associated with hunger and resolved after
ameal. In addition, hewasinvolved inaminor road traffic
accident 1 week prior to the admission when he had lost
consciousness while riding on his motorcycle. However,
he did not seek any medical attention then. Apart from the
past history of type 2 diabetes mellitus, he had no other
significant history of note. He does not consume alcohol
and was not consuming any western or traditional
medication prior to admission.

Clinical examination reveaed an overweight male with
abody massindex (BMI) of 29.4 kg/m?. His pulse was 84/
min, regular. Blood pressurewas 130/80 mmHginasupine
position with no postural drop. Therewasno pallor. There
were no signs suggestive of chronic liver disease.
Cardiovascular, respiratory, abdomina and neurological
examinationwasnormal. Therewasno clinical evidenceof
diabetic vascular disease, peripheral neuropathy or
retinopathy.

Plasmaglucose level on admission was 2.2 mmol/L and
hehadfour further epi sodesof documented hypoglycaemia
with the plasma glucose values below 2.2 mmol/L, each
episode being associated with symptoms of hunger and
giddiness. Simultaneousinsulin and C-peptidelevelswere
measured twice and were suggestive of endogenous
hyperinsulinaemia:

Plasma glucose  Fasting insulin (mU/L) Fasting C-peptide (ug/L)

(mmol/L) (Normal range <5 mU/L) (Normal range <1.0 ug/L)
1.9 95 135
13 152 15.8

Theglycosylated haemoglobinlevel was5.3%. Ureaand
electrolyteswere normal aswastheliver functiontest. The
blood and urine toxicology screen for all the commonly
used oral hypoglycaemic agents was negative.

Computed tomography (CT) of the abdomen revealed a
solitary tumour measuring 2.3 cmin diameter in thetail of
thepancresas. Therest of thepancresas, liver, spleen, kidneys
and adrenal s were noted to be normal on the scan.

A baseline screen for the rare possibility of Type 1
multiple endocrine neoplasia including measurement of
serum calcium, serum prolactin and serum cortisol was
normal.

Preoperatively, despitehaving regular meals, herequired
infusion of 500 mL of 10% dextrose every eight hours to
prevent hypoglycaemia. He underwent a distal
pancreatectomy and splenectomy 3 weeks following his
admission. Peroperatively, he was noted to havea 1.7 cm
diameter, firmand well circumscribed yellow noduleinthe
tail of the pancreas. Histological examination confirmed
the nodule to be a pancreatic endocrine tumour, with no
evidence of tumour emboli or perineural infiltration.
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Immunostaining was positive for insulin and somatostatin
but negative for glucagon and gastrin. The patient was
administered pneumococcal vaccine consequent upon the
splenectomy.

Postoperative recovery was unremarkable. The
hypoglycaemiaresolved and his fasting plasma glucose 2
dayspostoperatively ranged between 9 and 11 mmol/L. He
was discharged with dietary advice for a restricted 1800
kilocalorie diabetic diet.

On follow-up at 3 months, his blood sugars were noted
to be inadequately controlled on dietary therapy alone,
withtheglycosylated haemoglobin level sbeing elevated at
11.9%. A C-peptide stimulation test with 1 mgintravenous
glucagon showed adequate levels of C-peptide at 1.9 ug/L
at Ominutesand 2.9 ug/L at 6 minutes. Hewas commenced
on oral hypoglycaemic agents. However, 12 months
following the excision of the insulinoma, his glycaemic
control, despite showing good improvement, continues to
remain poor with the glycosylated haemoglobin level
elevated at 8.3% on 500 mg thrice daily of metformin and
tolbutamide. Moreover, hewasal sonoted to havedevel oped
diabetic nephropathy, as evidenced by microabuminuria
and background diabetic retinopathy. Hewas started on an
angiotensin converting enzyme inhibitor, enalapril, and
the dose of tolbutamide was doubled. Heisduefor another
review of his glycaemic control in 3 months time with a
view to further intensifying his therapy should
the glycosylated haemoglobin level continues to remain
above 7%.°

Discussion

Insulinomais an uncommon tumour. The median age at
diagnosis is 50 years in sporadic cases and 23 years in
patients with multiple endocrine neoplasia, type 1 (MEN
1).22 Insulinomas are usualy small in size, average 1to 2
cm in diameter, with some as large as 15 cm. About 10%
of insulinomas are malignant; a diagnosis that cannot be
made by histopathological examination alone but requires
the presence of documented metastatic deposits. The risk
of harbouring a malignant insulinoma is higher in those
withMEN1 (21% at 10 and 20 years) than in those without
MEN 1 (5% at 10 and 7% at 20 years).”

The relationship between diabetes mellitus and
insulinoma is intriguing. A strong association between
insulinomaand familial incidence of diabetes mellitus has
been documented in several reports.*2!® In a series of
patients with insulinomas seen at Mayo Clinic, about 30%
hadapositivefamily history of diabetesmellitus.**However,
ontheother hand, insulinomain apatient with pre-existent
diabetesmellitusisextremely rare. Hypoglycaemicepisodes
in patients with diabetes mellitus are mostly due to excess
doses of exogenous insulin or oral hypoglycaemic agents.
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Aninsulinomainsuch patientspresentsadiagnosticaswell
as atherapeutic challenge.

Kane et a** described a functioning insulinoma in a
patient with type 2 diabetes mellitus and reviewed the
history of thepatientswith histologically proveninsulinoma
over aperiod of 65 yearsat theMayo clinic. Out of the 313
confirmed cases till 1993, they could find only 1 patient
with coexistent insulinoma and pre-existent diabetes
mellitus. Svartberg et a,**inareportin 1996, described the
only patient with type 1 diabetes mellitus with acoexistent
insulinoma. They reviewed the literature and noted that
there were only 17 previous reports of well-documented
functioning insulin producing tumours in patients with
type 2 diabetes mellitus. The diagnosis in 8 of these 17
patients was made at autopsy, 5 being discovered
accidentally. Inonly 3 of these 8 patientswasthe diagnosis
of an insulinoma suspected prior to the patient’s death. In
the other 9 patients, the diagnosis was suspected before
surgery and after the operation, all patients either returned
to adiabetic state or had an increase in blood sugar levels.
Eleven of these 17 patients had a solitary -cell adenoma,
4 had malignant insulinomas, 1 had multiple B-cell
adenomata and 1 had an adenoma in ectopic pancreatic
tissue.

Our patient was diagnosed to have type 2 diabetes
mellitus 4 years prior to the diagnosis of the insulinoma.
Although previous records were not available, our patient
was certain of the diagnosis which was made after he had
consulted agenera practitioner for thirst and polyuriaand
remembered being on oral medication and being seen by
the general practitioner once every 2 to 3 monthswhen he
had capillary blood checked for glucose. However, he
defaulted follow-up after about 3 years, and was not on any
long-term medication for a year preceding the admission
with hypoglycaemia. Itisconceivablethat thedevel opment
of insulinomacould have kept hisblood glucose and hence
symptoms of polyuria and polydipsia at bay despite him
having stopped his oral hypoglycaemics and resorting to
diet containing refined sugars. There was no doubt about
the existence of endogenous hyperinsulinaemia. He had
inappropriately elevatedinsulin and C-peptidelevelsinthe
presence of hypoglycaemia. In patients in whom the
diagnosisissuspected, aplasmainsulin (uU/mL) toglucose
(mg/dL) ratio of greater than 0.3 when blood glucoseis 2.2
mmol/L (40 mg/dL) or less is diagnostic of endogenous
hyperinsulinaemia.’® Theratiowas4.4in our patient. With
rareexceptions, insulin-mediated hypoglycaemicdisorders
are characterised by a plasma insulin concentration of 6
uU/mL or higher, when plasma glucose is 50 mg/dL (2.8
mmol/L) or less, whereas in persons with non-insulin
medi ated hy poglycaemicdisorderstheinsulinconcentration
is5ul/mL or less.r” Our patient had unusualy high levels

of insulin and C-peptide and this suggests that he had a
degree of insulin resistance.

The CT scan showed a definite lesion in the tail of the
pancreas in our patient and thus further imaging and
localisingtestswerenot required. CT scanning and magnetic
resonanceimaging (MRI) areusualy thefirst-lineimaging
modalities employed for the localisation of an insulinoma
and give adetection rate in experienced centres from 45%
to 75%.%8 Although preoperative abdominal ultrasono-
graphy isof littlevaluein thelocalisation of aninsulinoma,
intraoperative ultrasonography has high sensitivity and
specificity.’*® The results with somatostatin receptor
scintigraphy are unsatisfactory, as only about 50% of
insulinomas carry the somatostatin receptor.?* Zimmer et
a? studied the relative ability of CT, MRI, abdominal
ultrasonography, somatostatin receptor scintigraphy and
endoscopic ultrasonography in the localisation of the
primary tumour in 10 patientswith surgically resected and
histologically proven insulinoma. The sensitivities were
reported as 93% with endoscopic ultrasonography, 21%
with CT, 14% with somatostatin receptor scintigraphy, and
7% with MRI and abdominal ultrasonography.

Following successful surgery, the blood glucose values
in our patient soared into the diabetic range and the
glycosylated haemoglobin level rose from 5.3% to 11.9%
within 3 months. The C-peptide stimulation test
demonstrated adequate insulin reserve, thus confirming
that thediabetic state postoperatively wasdueto underlying
insulin resistance rather than insulin insufficiency. Our
patient thus satisfiesall thefivecriteriafor the diagnosis of
afunctioninginsulinomainapatient with diabetesmellitus
as suggested by Sandler et al?% development of fasting
hypoglycaemia, evidence that hypoglycaemia was not
caused by exogenous administration of insulin, exclusion
of other causes of hypoglycaemia, presence of endogenous
hyperinsulinaemia and amelioration of hypoglycaemiaby
removal of the neuroendocrine pancreatic tumour.

Conclusion

Hypoglycaemiaisamedical emergency anditsdiagnosis
requires a high index of suspicion. Once considered, the
diagnosis is easy to establish and simple to treat with a
remarkabl eresponseinthesymptomsandsigns. Inpatients
with diabetes mellitus, hypoglycaemiais often aresult of
excess doses of exogenous insulin or oral hypoglycaemic
agents, coupled with poor caloric intake and excessive
unplanned physical exertion. However, repeated
hypoglycaemic episodes even after complete withdrawal
of the hypoglycaemic agent should lead to a search for
other causes of hypoglycaemia. An insulinomain such a
situation remainsarare possihility, which once diagnosed,
yields a rewarding chance of cure.
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