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CASE REPORT

Insulinoma: A Rare Cause of a Common Metabolic
Disorder - Hypoglycaemia
*Omayma El Shaﬁe,1 Dilip Sankhla,2 Nayil Al-Kindy,3 Aisha Al-Hamadani,4 Christopher Grant,3 Nicholas
Woodhouse1

ﹶ
 ﺳﺒﺐ ﻧﺎﺩﺭ ﻟﻼﺿﻄﺮﺍﺏ ﺍﻷﻳﻀﻲ: (ﺰﻳﺮ ﹼﻱ )ﺍﻧﺴﻮﻟﻴﻨﻮﻣﺎ
ﺍﻟ ﹶﻮﺭﹶ ﹲﻡ ﺍﳉ ﹺ
 ﻧﻘﺺ ﺳﻜﺮ ﺍﻟﺪﻡ- )ﺍﻻﺳﺘﻘﻼﺑﻲ( ﻭﺍﺳﻊ ﺍﻻﻧﺘﺸﺎﺭ
 ﻧﻴﻜﻮﻻﺱ ﻭﻭﺩﻫﺎﻭﺯ، ﻛﺮﻳﺴﺘﻮﻓﺮ ﺟﺮﺍﻧﺖ، ﻋﺎﺋﺸﺔ ﺍﳊﻤﺪﺍﻧﻲ، ﻧﺎﻳﻞ ﺍﻟﻜﻨﺪﻱ، ﺩﻳﻠﻴﺐ ﺳﺎﻧﺨﻼ،ﺃﻣﻴﻤﺔ ﺍﻟﺸﺎﻓﻌﻲ
. ﺗﻘﺮﻳﺮ ﻋﻦ ﺃﻭﻝ ﺣﺎﻟﻪ ﻓﻲ ﺳــﻠﻄﻨﺔ ﻋﻤﺎﻥ ﳌﺮﻳﺾ ﻋﻤﺎﻧﻲ ﻳﻌﺎﻧﻲ ﻣﻦ ﺍﻟﻮﺭﻡ ﺍﳉﺰﻳﺮﻱ ﻭﺍﻟﺬﻱ ﰎ ﺍﺳــﺘﺌﺼﺎﻟﻪ ﻣﻊ ﺫﻳﻞ ﻏﺪﺓ ﺍﻟﺒﻨﻜﺮﻳﺎﺱ ﺑﻮﺍﺳــﻄﺔ ﺍﳌﻨﻈﺎﺭ:ﺍﳌﻠﺨﺺ
 ﻛﻤﺎ ﻳﻮﺿﺢ ﻫﺬﺍ ﺍﻟﺘﻘﺮﻳﺮ ﺃﻫﻤﻴﺔ ﻓﺤﺺ ﻧﺴﺒﺔ ﺍﻟﺴﻜﺮ ﻓﻲ ﺍﻟﺪﻡ ﻟﻠﻤﺮﺿﻰ ﺍﻟﺬﻳﻦ ﻳﻌﺎﻧﻮﻥ. ﺃﻭ ﻋﺎﺋﻠﺘﻪ/ﻫﺬﻩ ﺍﳊﺎﻟﺔ ﺗﺜﺒﺖ ﺃﻫﻤﻴﺔ ﺍﺧﺬ ﺗﺎﺭﻳﺦ ﺍﳌﺮﺽ ﻣﻦ ﺍﳌﺮﻳﺾ ﻭ
 ﻭﻛﺬﻟﻚ ﺍﺧﺬ ﻋﻴﻨﺎﺕ ﺩﻡ ﺃﺧﺮﻯ ﻟﻠﺘﺄﻛﺪ ﻣﻦ ﻧﺴــﺒﺔ ﺍﻟﺴــﻜﺮ ﻓﻲ ﺍﳌﻌﻤﻞ ﻭﻧﺴــﺒﺔ ﻫﺮﻣﻮﻥ ﺍﻷﻧﺴــﻮﻟﲔ ﻭﺑﻴﺒﺘﺎﻳﺪ – ﺝ ﻃﻠﻴﻊ ﺍﻻﻧﺴﻮﻟﲔ، ﻣﻦ ﻓﻘﺪﺍﻥ ﺍﻟﻮﻋﻲ ﺍﳌﺘﻜﺮﺭ
 ﳝﻜﻦ ﺣﻴﻨﺬﺍﻙ،  ﻭﺍﺫﺍ ﻟﻢ ﻳﻜﻦ ﺑﺎﺳــﺘﻄﺎﻋﺔ ﺍﻟﺮﻧﲔ ﺍﳌﻐﻨﺎﻃﻴﺴﻲ ﲢﺪﻳﺪ ﻣﻮﻗﻊ ﺍﻟﻮﺭﻡ ﺑﺎﻟﻀﺒﻂ. ﺍﺫﺍ ﻛﺎﻧﺖ ﻫﻨﺎﻙ ﺿﺮﻭﺭﺓ ﻟﺬﻟﻚ- ﻭﻣﺴــﺘﻮﻳﺎﺕ ﻳﻮﺭﻳﺎ ﺍﻟﺴــﻠﻔﻮﻧﻴﻞ
ﹸ
 ﺃﻭ ﺑﺎﻟ ﹶﺘﻔ ﱡﹶﺮﺱ ﺑﺎﺳــﺘﺨﺪﺍﻡ ﺍﻻﻧﺪﻳﻮﻡ ﺍﻟﺜﻼﺛﻲ ﺍﳌﻮﺳــﻮﻡ ﺑﺎﻻﻭﻛﺘﻴﺮﻭﻳﺪ ﻟﺘﺤﺪﻳﺪ ﻣــﻜﺎﻥ ﺍﻟﻮﺭﻡ ﻓﻲ ﺍﻟﺒﻨﻜﺮﻳﺎﺱ ﺍﺫﺍ، ﺍﺧﻠﹺ ﹼﻲ
ﺍﻟﻔﺤــﺺ ﺑﺘﹶﺨﹾ
ﺍﻟﺼ ﹶﺪﻯ ﺑﺎﻟ ﱠﺘ ﹾﻨﻈﻴﺮﹺ ﺍﻟ ﱠﺪ ﹺ
ﻄﻴﻂ ﱠ
.ﺍﺳﺘﺠﺎﺏ ﺍﳌﺮﻳﺾ ﺍﻟﺬﻱ ﻳﻌﺎﻧﻲ ﻣﻦ ﺍﻧﺨﻔﺎﺽ ﺳﻜﺮ ﺍﻟﺪﻡ ﻟﻠﻌﻼﺝ ﺑﺎﻻﻭﻛﺘﻴﺮﻭﻳﺪ
. ﺍﺳﺘﺌﺼﺎﻝ ﺍﻟﺒﻨﻜﺮﻳﺎﺱ،  ﺍﳉﺮﺍﺣﺔ ﺑﺎﳌﻨﻈﺎﺭ،  ﺍﻧﺨﻔﺎﺽ ﺳﻜﺮ ﺍﻟﺪﻡ،  ﺝ-  ﺑﻴﺒﺘﺎﻳﺪ:ﻣﻔﺘﺎﺡ ﺍﻟﻜﻠﻤﺎﺕ

ABSTRACT We describe the ﬁrst patient diagnosed with an insulinoma in Oman and successfully managed with a distal laparoscopic
pancreatectomy. The importance of obtaining a good history from the patient and/or his family is stressed. All patients with loss of
consciousness must have a Reﬂow check carried out and, if hypoglycaemic, this should be documented in the laboratory and a simultaneous serum sample stored for measurement of insulin, C-peptide proinsulin and sulphonylurea levels, if subsequently indicated.
If magnetic resonance imaging fails to locate the tumour, endoscopic ultrasound of the pancreas, or indium  labelled octreotide
scanning is indicated if the patient’s hypoglycaemia has previously responded to treatment with octreotide.
Key words: Insulinoma; C-peptide; Hypoglycaemia; Laparoscopy; Pancreatectomy.

H

YPOGLYCAEMIA IS A COMMON METABOLIC
problem and may result from increased
peripheral uptake of glucose, failure of glucose production or a combination of both. By far the
commonest cause is increased peripheral glucose uptake resulting from stimulation of the insulin receptor
(INS-R) by endogenous overproduction or exogenous
administration of excess insulin. Rarely, hypoglycaemia
is caused by increased circulating levels of molecules
resembling insulin such as insulin like growth factors
(IGFs) or antibodies directed against the INS-R. Hypoglycaemia also occurs in patients with advanced liv-

er disease resulting from a failure of gluconeogenesis.
The role of the kidney is less certain; glucose uptake
and synthesis is high normally and renal failure often
results in hypoglycaemia. As insulin is degraded by the
kidney, hypoglycaemia may in part be due to prolongation of its actions.1-5
Hypoglycaemia has a potential for serious neuronal damage and death. The patient described here had
recurrent symptoms for two years that were initially
thought to result from epilepsy and later a conversion
reaction. Insulinoma is rare with an incidence of only
4 per 1 million persons per year, but it is the common-
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Table 1: Simultaneous blood sampling of patient
when hypoglycaemic
Glucose

1.5

(3.5 – 5.0) mm/l

Insulin

9.0

(1.9 – 23) miu/L

C-peptide

2

(1.5 – 4.5) ug/L

Pro-insulin

21

(6.4 – 9.4) pm/l

est cause of hypoglycaemia in otherwise healthy adults
who are not taking antidiabetic drugs. The median age
is 47 years with a slight female preponderance of 59%.
87% of insulinomas are single benign tumours, 6% are
malignant and 7% are multiple benign tumours and
associated with multiple endocrine neoplasia type 1
(MEN-1).1, 2
CASE REPORT
A 23 year old Omani male had a 2 year history of recurrent loss of consciousness and convulsions.
On the ﬁrst day of Ramadan (Islamic month of fasting) in 2006, he presented to the Accident and Emergency Department of Sultan Qaboos University Hospital, Oman, with loss of consciousness. His blood glucose
was measured by Reﬂocheck, a blood glucose monitor,
and was found to be 1.5mmol/L. On receiving intravenous dextrose, he regained consciousness. He was then

Table 2: Octreotide trial 100 micrograms s/c
time 0
Time (minutes)

-15

0

30

60

120

Glucose mmol/L

1.4

1.7

1.8

1.4

1.0

Insulin mIU/L

2.1

3.4

0.3

1.9

2.0

discharged with a referral letter to the endocrine clinic.
This delayed his admission by two months.
His attacks had started in Ramadan 2005, when he
was unable to fast for more than 10 days. A year later
in Ramadan 2006, fasting became impossible for more
than a few hours hence his hospital visit. The family
reported that frequent meals made him less liable to
attacks. There was no family history of diabetes and he
was not known to have diabetes. His parents and ten
siblings were healthy. His physical examination was unremarkable.
He was admitted and started on a 72 hour fast. After
8 hours, his blood glucose fell to 1.5 mmol. (Reﬂocheck).
Blood samples were taken for laboratory conﬁrmation
of the plasma glucose, and levels of insulin, C-peptide,
pro-insulin and sulphonylureas. The fast was terminated and he was given intravenous glucose. Treatment

Figure 1: A therapeutic trial of octreotide (SMS) in 3 patienrs with insulinomas. Insulin secretion can
be inhibited, with normalisation of the blood sugar level, only in those patients whose tumours have
receptors for octreotide (<50%). Only patient 1 responded
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Figure 2: The Patient’s CT scan was normal but an MRI revealed a 1.5 x 2 cm tumour localized in the
tail of the pancreas (Arrows)

Figure 3: Patient’s pancreatic tumour

Table 3: WHO classification of pancreatic endocrine tumours
-

Well diﬀerentiated endocrine tumours

-

Well diﬀerentiated (low grade maligant) carcinoma with
gross local invasion or distant metastasis

-

Poorly diﬀerentiated endocrine carcinoma small cell
neuroendocrine carcinoma

Figure 4: Microscopic view of tumour

Figure 5: Insulin staining. On left normal staining, on right patient’s tumour
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Table 4: Characteristics of well differentiated endocrine tumours
Benign
-

Uncertain behaviour
No extrapancreatic extension
BUT with one or more of these features:
>2cm in size angioinvasion
>2% ki-67 positive cells

No extrapancreatic spread
No vascular invasion <2cm
<2 mitoses/10HPF
<2% ki-67 positive cells

was started with diazoxide 50 mg three times a day, and
thereafter he remained asymptomatic.
The results in Table 1 show an inappropriately high
insulin concentration for the level of blood glucose.
The detectable C-peptide excludes the injection of exogenous insulin as commercial insulins contain no Cpeptide.1, 2 Sulphonylurea was not detected. These results conﬁrm excessive and inappropriate endogenous
insulin overproduction. Normally, circulating proinsulin levels account for less than 22% of the serum insulin
value, but the ratio of more than 24% is seen in 90%
of all insulinomas when greater than 40% malignancy
is usually indicated. Our patient’s value was more than
50% and he has to be carefully followed up. An octreotide trial [Table 2] produced no signiﬁcant change in
blood glucose or insulin levels and therefore an octreotide scan was not done. Only 50% of insulinomas have
octreotide receptors and in these cases the drug can be
used therapeutically6 [Fig 1] or to locate the tumour by
scanning with indium III labelled hormone.
Two weeks later, he was admitted for further assessment. There had been no attacks of hypoglycaemia
since starting on diazoxide. He underwent laparoscopic
distal pancreatectomy7 and the tumour was localized by
intraoperative laparoscopic ultrasound during surgery.8
The surgery was uneventful and the histopathology
conﬁrmed an insulinoma [Figs. 4-5] of “uncertain behaviour” by WHO classiﬁcation [Tables 3 & 4].
Since surgery, the patient has been very well with no
hypoglycaemic attacks and he is looking forward to the
next Ramadan moon to undertake his fast.
DISCUSSION
This case illustrates the necessity of good history taking. The patient’s symptoms very clearly improved by
taking food. The family gave a vivid description of how
he was often too weak to walk to the table for his meals.
He would sometimes sink to the ground and the family would restore him by bringing food to him. During
Ramadan, by midday, he would be weak and confused

until breaking his fast. Hypoglycaemia was not, however, suspected and he was referred to neurology and
psychiatric clinics. In the Mayo Clinic series of 224 cases of insulinoma as many as 20% of patients had been
misdiagnosed as having neurological or psychiatric
disorders.2
In this article, we have outlined a systematic approach to the investigation and management of patients
with spontaneous hypoglycaemia.9 The largest series
in the literature is from the Mayo Clinic2 where, in an
80-year period, 224 cases were seen. 87% were benign
tumours, 6% were malignant, and 7% were associated
with MEN-1. Their follow up shows a higher recurrence rate in patients with MEN-1 [Figure 6]. Patients
with benign insulinomas had a survival rate which did
not diﬀer from that expected in the general population.
This is not the case in those with malignant insulinomas [Figure 7].
MEN-1 is excluded in our patient as the pituitary
CT scan and bone proﬁle were normal. He is now free
of symptoms since surgery done in November 2006. In
the Mayo Clinic series, a cure has been deﬁned as being
totally free of symptoms for 6 months after removal of
the insulinoma.2
The next Ramadan fast will be used to conﬁrm the
success or otherwise of his treatment.
CONCLUSION
The symptoms of hypoglycaemia may include loss of
consciousness, convulsions and personality changes. In
such a patient, hypoglycaemia should be looked for and,
if found by Reﬂocheck, two venous samples must be
taken immediately; one for laboratory conﬁrmation of
the glucose and insulin level and the other stored for Cpeptide, pro-insulin and sulphonylurea measurement,
if indicated. This must not delay the administration of
intravenous glucose, which should be given without
awaiting a result. If in such a patient hypoglycaemia is
found by ﬁnger prick sampling, it is essential to take
two venous samples immediately. One sample should
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be taken for laboratory conﬁrmation of the glucose and
insulin levels. The other should be stored for other possible investigations (C-peptide, pro-insulin and sulphonylurea). You should then take a history from your recovering patient.
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