
Table 1a. Insulin levels (mU/L) at angiography with hepatic venous 
sampling after arterial calcium stimulation in a patient with insu-
linoma localized in the area of pertinence of the gastroduodenal 
artery, corresponding to the pancreatic head

HA GDA SMA PSA DSA

t -120 14.4 23.4 21.4 18.1 16.0

t 0 18.8 21.0 17.9 16.3 16.5

t 30 17.0 124.7 16.5 20.1 18.1

t 60 16.3 229.6 17.3 25.8 17.3

t 90 19.0 240.3 19.1 21.9 18.1

t 120 20.5 230.6 18.7 23.1 18.4

t 180 19.4 140.0 15.7 18.4 18.6

HA: hepatic artery; GDA: gastroduodenal artery; SMA: superior 
mesenteric artery; PSA: proximal splenic artery; DSA: distal 
splenic artery. Time (t): seconds.
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laparotomy. Exploration of the pancreas and intra-
operative ultrasound confirmed the presence of a 
single 1.2 cm tumor localized in the pancreatic head 
adjacent to the portal vein and did not reveal any 
further areas of tumor involvement. The tumor was 
successfully enucleated with an unremarkable post-
operative course. Post-operative fasting glucose was 
5.4 mmol/L (day 1). Conventional histological exami-
nation showed a well circumscribed lesion composed 
of neuroendocrine cells with minimal atypia and 
no mitotic activity or necrosis, corresponding to a 
well-differentiated endocrine tumor (WHO 1). Im-
munohistochemistry was positive for synaptophysin 
and weakly positive for chromogranin A, while insulin 
immunostaining was negative.

Case 2

A 54-year-old woman presented with a 6-month 
history of confusion, behavioral abnormalities, and 
involuntary movements associated with fasting (8 
episodes/month on average). Her past medical his-
tory was unremarkable and she was not taking any 
medication. She had persistent morning capillary 
hypoglycemia (1.6 - 2.9 mmol/L). Her routine bio-
chemical profile was normal and the sulphonylurea 
screening was negative. Diagnosis of insulinoma was 
confirmed by a 72-hour fasting test (at hour 3, venous 
glucose 1.9 mmol/L, insulin 15.2 mU/L, and C-peptide 
2.2 mcg/L - reference range: 0.2 - 3.2). She started 
treatment with diazoxide, titrating the dose up to 200 
mg three times a day due to recurrent hypoglycaemic 

and immunohistochemical features required for the 
diagnosis of insulinoma have been defined by the 
current World Health Organization classification of 
the neuroendocrine pancreatic tumors.1,2 While the 
anatomical aspects and the functional behavior can 
cause pitfalls in the detection of some insulinomas,3 
pre-operative tumor characterization and localization 
is the main challenge in the diagnostic management of 
these lesions. A set of non-invasive and invasive pre-
operative imaging procedures can be used to localize 
the lesion4 but sometimes the definitive anatomical 
identification is obtained only intra-operatively. Al-
though angiography with hepatic venous sampling 
after calcium stimulation was previously considered 
the gold standard for the regionalization of insulinoma, 
today this is mostly reserved for problematic cases. 
1 However, this test remains a very sensitive tool for 
the regionalization of insulinomas in centers with 
experienced personnel5-7 and its effectiveness remains 
high even when low doses of calcium are injected in 
order to minimize the procedural risks.8 We describe 
two illustrative cases of insulinoma in which the cor-
rect localization of the tumor required pre-operative 
and intra-operative procedures and was achieved by 
different modalities.

Case reports

Case 1

A 38-year-old woman presented with a 12-month 
history of disorientation on waking resolved by eating 
(1 episode/2 months on average), increased appetite, 
and weight gain (6 kg). Her past medical history was 
unremarkable and she was not taking any medication. 
She had persistent morning capillary hypoglycemia 
(1.6 - 2.9 mmol/L). Her routine biochemical profile 
was normal and the sulphonylurea screening was 
negative. Diagnosis of insulinoma was confirmed 
by a 72-hour fasting test (at hour 13, venous glucose 
1.7 mmol/L, insulin 7.4 mU/L, and C-peptide 3.0 
mcg/L - reference range: 0.2 - 3.2). She commenced 
diazoxide, titrating the dose up to 100 mg twice 
daily. Computerized tomography failed to identify 
and localize a lesion. Both angiography with hepatic 
venous sampling after calcium stimulation (Table 
1a) and endoscopic ultrasound localized the tumor 
at the pancreatic head and the patient underwent 




