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Summary

A 55-year-old patient was admitted to our department for the management of a repetitive alteration of consciousness. 
Biological investigation results were consistent with endogenous hyperinsulinemic hypoglycemia. Insulinoma was 
therefore suspected. Abdominal computed tomography and endoscopic ultrasound showed no obvious pancreatic mass. 
Somatostatin receptor scintigraphy showed abnormal radioactive uptake in both the pancreatic tail and the uncinate 
process. Contrariwise, abdominal magnetic resonance imaging showed a unique lesion in the pancreas tail. The patient 
was then proposed for pancreatic surgery. Both intraoperative manual palpation and intraoperative ultrasonography 
of the pancreas showed a single corporal lesion of 1.5 cm. No lesion was found in the uncinate process. After a left 
pancreatectomy, the lesion was histopathologically confirmed to be a well-differentiated neuroendocrine tumor. The 
symptoms of the patient resolved almost immediately following the surgery. The follow-up is one and a half years to date.
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Learning points

 • The exact preoperative localization of the pancreatic mass remains the most challenging part of insulinoma 
diagnostic workup.

 • The radiologist’s experience is the best warrantor to a precise localization of the tumor.
 • 111In-DTPA-octreotide uptake in the pancreatic uncinate process may be physiological and its interpretation must, 

therefore, be vigilant.
 • Manual palpation along with intraoperative ultrasonography is considered as the most effective method for the 

localization of insulinomas during open surgery.

Background

Insulinoma is the most common pancreatic 
neuroendocrine tumor. It is usually a benign, solitary 
lesion with a low incidence (1). Unprovoked episodic 
hypoglycemia is the main feature of the disease, reflecting 
the intermittent secretion of insulin.

Complete surgical removal of the tumor is the 
only curative treatment. This treatment is usually 
delayed considering the localization difficulties of the 
functioning lesion.

Here, we present a case of an insulinoma with 
confusing imaging in a Tunisian female patient. This case 
demonstrates the diagnostic challenges of small pancreatic 
lesions leading to delay of the curative treatment.

Case presentation

A 55-year-old woman presented in February 2020 with 
acute confusion and asthenia. She was found to be 
hypoglycemic (blood glucose: 2.2 mmol/L) and was given 
intravenous glucose with complete resolution of her 
symptoms.

The patient started to have episodic confusion two 
years prior. During these episodes, she was nonresponsive, 
asthenic and had speech difficulties and palpitations. 
These attacks occurred twice a month. Her clinical 
manifestations subsided after the consumption of 
carbohydrates. Thus, Whipple’s triad criteria are fulfilled.

She had neither previous psychological history nor 
diabetes. She had no notable family history either.
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The patient was then admitted to our Endocrinology 
department and was further investigated for 
hypoglycemia. The general physical examination was 
within normal limits.

Investigation

Her baseline blood results were all within normal ranges. 
After excluding an adrenal insufficiency, a fasting test 
was performed. The biological results at the end of the 
test were consistent with endogenous hyperinsulinemic 
hypoglycemia and, according to existing guidelines, 
fulfilled the diagnostic criteria for an insulinoma (2) 
(Table 1). Screening for insulin antibodies and circulating 
sulfonylurea were not practiced in our case, due to their 
unavailability in our hospital.

Her history and laboratory results were incompatible 
with multiple endocrine neoplasia type 1.

Abdominal computed tomography (CT) scan and 
endoscopic ultrasound did not detect any obvious 
pancreatic mass. The patient was planned for further 
radiological investigations but lost to follow-up due to the 
COVID-19 pandemic.

The patient was readmitted a year later (March 2021) 
to our department due to recurrent severe episodes 
of hypoglycemia for 2 months requiring continuous 
administration of rapidly absorbed carbohydrates.

Upon admission, the patient had a body mass index of 
31.2 kg/m2. Over the past year, she gained 12 kg. Otherwise, 
her physical examination was normal.

Endogenous hyperinsulinism was noted 
simultaneously with spontaneous hypoglycemia as 
shown in Table 1. A complementary somatostatin 
receptor scintigraphy (SRS) was performed (Fig. 1) and the 
presence of two pancreatic lesions was detected: one in the 
pancreatic tail and the other in the uncinate.

Contrarily, an abdominal magnetic resonance 
imaging (MRI) showed a unique mass in the pancreas tail 
(Fig. 2).

Treatment

The patient was then proposed for pancreatic surgery. 
Both intraoperative manual palpation and intraoperative 

ultrasonography (IOUS) of the pancreas (Fig. 3) showed a 
single corporal lesion of 1.5 cm. No lesion was found in 
the uncinate process.

After a left pancreatectomy, the lesion was 
histopathologically confirmed to be a well-differentiated 
neuroendocrine tumor.

Outcome and follow-up

The symptoms of the patient resolved almost immediately 
following the surgery. The follow-up is one and a half years 
to date with considerable improvement in her life quality 
and no recurrent episodes of hypoglycemia.

Discussion

Insulinoma is usually a solitary and slow-growing tumor 
causing non-specific symptoms. Typical Whipple’s 
triad with endogenous hyperinsulinemic hypoglycemia 
is suggestive of its diagnosis. The exact preoperative 
localization of the pancreatic mass remains the most 
challenging part of insulinoma diagnostic workup and 
may require multiple imaging techniques. The radiological 
investigation was indeed the most challenging part of 
our case. The first line of this investigation includes CT 
and MRI, which localize up to 80% of lesions (3). The 
sensitivity of contrast CT and MRI has been reported to 
range between 33 to 64% and 40 to 90%, respectively 
(4). The variability is dependent on tumor size, type of 
machine, protocols used, and the expertise of radiologists. 
Mostly (over 90%) the diameter of tumors is less than 2 
cm, making it very difficult to accurately localize using 
MRI and CT prior to surgical excision. This may explain 
the absence in our case of a pancreatic lesion on CT in 
2020 when the tumor was most probably of smaller size. 
Regarding its higher sensitivity in insulinoma detection 
(94%) (5), thin-section multidetector CT should be used 
in order to efficiently detect pancreatic lesions (6). Second-
line investigations include endoscopic ultrasonography. 
This invasive technique has a sensitivity of 95% in the 
hands of skilled operators. It is considered as the study 
of choice if the non-invasive imaging modalities yield 

Table 1 Confirmation of endogenous hyperinsulinism in our patient.

Values End of fasting test (February 2020) Spontaneous hypoglycemia (March 2021) Criteria for insulinoma (3)

Glucose (mmol/L) 2.2 1.37 <2.47
C-peptide (nmol/L) 0.82 1.04 ≥0.19
Insulin (mU/L) 71.52 218.75 ≥20.83
β-hydroxybutyrate (mmol/L) - - ≤2.7
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negative results (7). Nevertheless, it is limited by its poor 
evaluation of distal pancreatic lesions with a detection 
rate of 37–60% (8). Regarding its high sensitivity in the 
detection of pancreatic corporal lesions, the negativity 
of endoscopic ultrasonography in our case could be 
explained by the lack of experience of the endoscopist. 
When morphologic imaging is negative, SRS may be 
performed (9). It is positive in only 50% of cases due to 
the low density of somatostatin receptor subtypes 2 
and 5 (7). Moreover, SRS may give misleading results. 
Intense physiological 111In-DTPA-octreotide uptake 
of the pancreatic uncinate process can occur in 17% of 
cases on SPECT-CT acquisitions. Given this high rate of 
false positives, the use of SRS is to be discouraged when 
investigating hyperinsulimic hypoglycemia. This tracer 
accumulation in the pancreatic uncinate process should 

be therefore correlated with morphologic examinations, 
such as CT, MRI, or somatostatin PET-CT if available 
(10). Our experience highlights that 111In-DTPA-
octreotide uptake in the pancreatic uncinate process 
may be physiological and its interpretation must, 
therefore, be vigilant. The scintigraphic suspicion should 
consequently be confirmed before surgery. Manual 
palpation along with IOUS is considered the most 
effective method for the localization of tumors during 
open surgery. Laparoscopic ultrasonography combines 
the best features of laparoscopic exploration and 
intraoperative ultrasonography resulting in a sensitivity 
of 96.9% (11). Hence, it is considered the most accurate 
method for detecting insulinomas. However, with the 
implementation of modern localization strategies, 
the rate of blind pancreatic exploration has dropped 
significantly over the last decade (12). IOUS was indeed 
the most accurate localizing technique in our case and led 
subsequently to a successful distal pancreatectomy.
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Figure 1
SRS featuring two pancreatic lesions (arrow).

Figure 2
MRI findings revealing a unique pancreatic lesion.

Figure 3
Left: Intraoperative photo of the insulinoma. Right: intraoperative 
ultrasonography of the pancreas showing a corporal mass.
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