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Background

Insulinoma is a rare pancreatic endocrine tumor that results 
in excessive endogenous insulin secretion. It occurs in 0.5-5 
people per million of the general population [1]. Insulinomas 
have a male-to-female ratio of 2:3 and can occur at any age [2]. 
90% of insulinomas are sporadic, however 10% may occur as 
part of multiple endocrine neoplasia type 1 [3]. Early diagnosis 
of the disease is essential to prevent occurrence of lethal hypo-
glycemia. Non-invasive imaging procedures, such as computed 
tomography and magnetic resonance imaging, are used when 
a diagnosis of insulinoma has been made to localize the source 
of pathological insulin secretion [4,5]. Invasive modalities, such 
as endoscopic ultrasonography and arterial stimulation venous 
sampling, are highly accurate in the preoperative localization of 
insulinomas and have frequently been shown to be superior to 
non-invasive localization techniques [6-8]. Treatment of insuli-
nomas consist in surgical resection of the tumor. 

Case presentation

We report four cases of insulinomas diagnosed in the same 
year of 2022. Three women and one man aged respectively 76, 
68, 60 and 42 years-old. All patients presented a long history of 
various adrenergic symptoms of hypoglycemia and one patient 
presented signs of neuroglycopenia including behavior changes 

and confusion. The mean duration of the symptoms was 8.7 
years. Three patients presented spontaneous hypoglycemia 
with a mean plasma glucose levels of 0.28 g/l concomitant with 
inappropriately high insulin and C-peptide levels. The positive 
diagnosis was made in one patient after an 8 hour fasting test 
(Table 1). 
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Table 1: Biochemical findings allowing positive diagnosis of in-
sulinoma in the 4 cases.

Glucose plasma 
level (g/l)

Insulin plasma 
level (µUI/ml)

C-peptide plasma 
level (ng/ml)

Case 1 0.20 46 12.1

Case 2 0.36 60 9.7

Case 3 0.27 16 6.9

Case 4 0.32 22 7.6

The tumors were located preoperatively in 3 cases using 
pancreatic MRI which have objective a unique nodule in all cas-
es with a mean size of 20 mm (Figures 1,2 and 3). In one case, 
abdominal CT scan, pancreatic MRI and endoscopic ultrasonog-
raphy were practiced but the tumor was not located.

All patients underwent laparotomies and the tumors were 
localized peroperatively. Enucleation of the nodules were prac-
ticed and all the tumors turned out to be benign after histo-
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Figure 1: Axial MRI image of the first patient: mass in the head of 
pancreas measuring 15 mm in diameter with bright contrast en-
hancement during arterial phase (arrow).

Figure 2: Axial MRI image of the second patient: mass in the un-
cinated process of pancreas measuring 25 mm in diameter with 
bright contrast enhancement during arterial phase (arrow).

Figure 3: Longitudinal MRI image of the third patient: Mass in the 
uncinated process of pancreas measuring 22 mm in diameter (ar-
row).

pathological examination. Symptoms disappeared postopera-
tively in all cases and the glucose plasma levels were normal 
during a mean follow up duration of 5 months. 

Discussion 

Diagnosis of insulinoma remains challenging regarding the 
variety of symptoms that may reveal the diagnosis. The medi-
an duration of symptoms before diagnosis is variable and may 
reach several months to several years in some cases [9]. The 

diagnosis of insulinoma remains difficult, in fact, symptoms are 
delayed due to the adaptations by the central nervous system 
to chronic hypoglycemia [10]. The cornerstone of the diagno-
sis is the Whipple’s triad: hypoglycemia (plasma glucose level 
<0.5 g/l), neuroglycopenic symptoms and amelioration of the 
symptoms after glucose administration [11]. Biochemical find-
ings confirming the diagnosis are the hyperinsulinism and the 
high levels of peptide C, concomitant with hypoglycemia wit-
nessing the endogenous insulin secretion. After confirming the 
diagnosis, anatomic localization is necessary. Imaging technolo-
gies used to localize the tumor are: Endoscopic abdominal ul-
trasonography, CT scan or pancreatic MRI. These modalities can 
identify the exact size and location of an insulinoma, describe 
its anatomic relationship to surrounding structures and detect 
the presence of metastatic lesions suggestive of malignancy 
[12]. Yet, some authors think that preoperative localization of 
the tumor is not mandatory and that intraoperative localiza-
tion by experienced surgeons is the most important [13]. In our 
context, the tumors were detected preoperatively based on ab-
dominal CT scan in three cases out of four.

 Treatment relays on surgical excision of the tumor. Surgi-
cal procedures depend on the tumor size and its localization. 
In case of a small and unique tumor that is not encroaching 
the pancreatic or the bile ducts and in case it was well local-
ized preoperatively and preoperatively, the tumor enucleation 
is the treatment of choice. In case of a tumor that is invading 
or in close proximity to the pancreatic duct or major vessels, 
or suspicious for malignancy with a hard, infiltrating tumor and 
puckering of the surrounding soft tissue, pancreatic duct dilata-
tion or lymph node involvement, pancreatic resection is indi-
cated [14].

Besides surgery, other techniques have been described with 
benign insulinomas, such as injection of octreotide, EUS-guided 
alcohol ablation, Radio Frequency Ablation (RFA), or emboliza-
tion of an insulinoma of the pancreas [15].

Medical management of insulinoma, used to treat and pre-
vent hypoglycemia, is generally restricted to unresectable met-
astatic tumors, unsuccessful operation with persistent symp-
toms, inoperable patients, and patients awaiting or refusing 
surgery [14]. 

Conclusion 

Insulinomas are rare endocrine tumors that can be life-
threatening by causing severe hypoglycemia. Clinical manifes-
tations are diverse and the diagnosis is usually delayed. Bio-
chemical diagnosis is easy, but the preoperative localization of 
the tumor can be challenging. Surgical resection of the tumor is 
the treatment of choice and should be done by an experienced 
surgeon. Risk of reoccurrence is rare after surgery and it usually 
concerns tumors with high histological grade. 
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