Case study

Pancreaticlnsulinoma: A Case Report

Abstract:

Pancreaticinsulinomais a rare endocrine tumor of the pancreascharacterized by excessive and
inappropriateinsulinsecretion, leading to potentially life-threateningepisodes of hypoglycemia.
Despiteitsrarity, insulinomaremains the mostcommon cause of organichypoglycemia. Diagnosis relies
on a diverse yetnonspecificsymptomatology, necessitatingmeticulous patient historytaking.
Confirmation of the diagnosisisachievedthroughlaboratory analyses,
whilecomputedtomographyimagingtypicallyfacilitates  the localization of the insulinoma,
despiteitssmall size.

In over 90% of cases, insulinomapresents as a solitary and benigntumor. Occasionally,
itisassociatedwith type | multiple endocrine neoplasia (MEN | or NEM), accounting for approximately
7 to 8% of cases. Surgicaltreatmentgenerallyensures a definitive cure in the case of benigntumors.
However, in the event of metastaticmalignancy, the recurrence rate isapproximately 60% after 3 years,
with a survival rate of 1 to 4 yearsfollowingrepeattumorresection.

Insulinomaremains a diagnostic challenge for healthcarepractitioners. Nevertheless, thanks to an
enhancedunderstanding of itsclinical, biological, and histoprognosticcharacteristics, therapeutic
options have advanced in recentyears, notablythrough the development of laparoscopicsurgery.
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INTRODUCTION :

Pancreaticinsulinoma (Pl) stands as a rare but clinicallysignificant neuroendocrine
tumorprimarilyoriginatingwithin the pancreas. Despiteitsrarity, itremains the mostprevalentform of
neuroendocrine tumorsaffectingthisorgan [1]. The hallmarkfeature of Pl isitspropensity for
inappropriateinsulinsecretion, leading to potentially life-threateninghypoglycemicepisodes. The
clinical importance of PI isunderscored by itscapacity to mimic a range of othermedical conditions,

necessitating vigilant diagnosis and appropriate management.

In a majority of instances, Pl presents as a solitary and benigntumor, with more than 90% of cases
fallingintothiscategory. Nevertheless, itis crucial to acknowledgethat the relative rarity of Pl should
not underestimateitsclinicalsignificance. Estimated to affect between 1 and 4 individuals per million
annually in Western countries, thistumor can manifest at anyage. However, itmostcommonly surfaces

within the age range of 40 to 60 years, with a slightpredilection for females [2, 3].



Diagnosis of Pl istypicallyaided by distinct biological markers, although the preciselocalization of the
tumormay pose challenges, particularly due to its diminutive size [4]. Whilemedical interventions can
serve to mitigatesymptomsrelated to excessive insulinsecretion, surgical intervention remains the gold
standard for achieving a complete cure by addressing the root cause of clinical and
biologicalabnormalities [5]. The multifaceted nature of PI, encompassingitsepidemiological, clinical,
biological, and radiologicalfacets, meritscomprehensive exploration through the analysis of an

illustrative case.

CASE PRESENTATION:

A 30-year-old femalepresented to the emergency departmentwithrecurrentseizuresaccompanied by
signs of hypoglycemia. Shereportedexperiencing a recurringsymptomatology over the past 2 years,
characterized by tremors, dizziness, and excessive sweating. Most of theseepisodesoccurred at night
and weresignificantlyexacerbatedduringprolongedfasting. This symptomatologywasalsoassociatedwith
fatigue and a noticeable but unspecifiedweight gain. Uponphysicalexamination, the patient appeared to
be in overallsatisfactory condition but wasoverweight, with a body mass index (BMI) of 52.5 kg/m2.
Laboratoryresultsrevealed an initial blood glucose level of 0.39 g/l, a plasma insulin concentration of
70.4 uUI/ml (2.6 - 24.9 uUI/ml), and a peptide C level of 4.99 ng/ml (0.8 - 4.2 ng/ml).

A prolongedfasting test wasconducted, confirmingsymptomatichypoglycemiawithhyperinsulinemia.
The urine sulfonylurea test yieldednegativeresults. Initial abdominal ultrasounddid not provide
conclusive findings. However, a contrast-enhanced abdominal computedtomography (CT) scan
identified a millimeter-sizedlesionmeasuring 3 mm in diameter, with an isodenseappearance, located at
the head of the pancreas(Figure 1).

An MRI could not beperformed due to the patient'sobesity, preventingherfromfittinginside the MRI
tube. Endoscopicultrasoundfailed to pinpoint the pancreatictumor's location.

Subsequently, an abdominal MRI conducted at anotherfacilityequippedwith an appropriate machine
revealed a lesionlocated at the junction of the pancreatichead and uncinate process, measuring 14 mm
alongitslongest axis. This lesionexhibitedirregular contours withhypointensity in T1-weighted images
and slighthyperintensity in T2-weighted images. Following gadolinium injection, the
lesiondemonstratedenhancement patterns similar to pancreaticparenchyma. The body and tail of the
pancreasappeared normal (Figure 2).

Additional investigations, includingpituitary MRI and cervical ultrasound, showed no abnormalities.
Furthermore, other hormonal parameters, such as serum cortisol, parathormone, ACTH, and
thyroidfunction, werewithin normal ranges, ruling out multiple endocrine neoplasia.

During open surgical exploration, completemobilization of the pancreaswasperformed. Bimanual

palpation of the gland identified a nodule at the pancreatichead, unrelated to the biliaryducts.



Consequently, enucleation of the nodule wascarried out, revealing an encapsulatedpancreatic mass
measuring 20x15 mm(Figure 3)..

Histologicalanalysisexhibited positive staining for synaptophysin and CD56, with a Ki67 marker
estimated at 10% and 2 mitoses in 10 high-power fields. The anatomopathologicaldiagnosisconfirmed
a well-differentiated neuroendocrine tumor (Grade 2, according to the 2010 WHO classification) of
the pancreas, withfunctional and biologicalbehavior consistent withpancreaticinsulinoma.

Immediately post-surgery, blood glucose levelsreturned to the normal range. The patient
wasdischargedwithouthypoglycemicsymptomsafter 5 days. Currently, with over 2 years of follow-up,
the patient demonstrates a favorable clinical course.

DISCUSSION :

Insulinomarepresents the mostcommonform of pancreatic neuroendocrine tumors, with an estimated
incidence of 1 to 4 cases per million people per year [6]. Whileit can occur at anyage,
itismostfrequentlydiagnosedbetween the ages of 40 and 60, with a slightfemalepredominance [7-8].
Fastinghypoglycemia in patients withinsulinomais a result of unregulatedinsulin production by
tumorcells. This secretion escapes the normal mechanisms of glucose homeostasisregulation, leading
to inappropriate plasma insulin concentrations. The abnormal absence of insulinsecretion suppression
in response to decreasedblood glucose levelsisparticularly indicative of insulinoma [11].

The diagnosis of insulinoma relies on a symptomatologythatisoftencharacteristic but not specific,
necessitating a thoroughmedicalhistory. The classic Whipple triad, which combines
neuroglycopenicsymptoms, blood glucose levels< 0.5 g/l, and rapidsymptomresolutionfollowingsugar
ingestion, israrelypresent at the outset and signifies the organic nature of hypoglycemia [12].
Morphologicalexaminations are commonlyemployed as a first-line approach, although the detection of
smallpancreatictumorsmeasuringlessthan 1.5 mm can bechallenging [7]. Abdominal ultrasound and
abdominal CT have lowersensitivitythan MRI for detectingsmalltumors, with a sensitivityrangingfrom
85 to 95% [13-14]. In magneticresonanceimaging (MRI), insulinomastypicallyappear as
hypointenselesions in T1-weighted images, exhibit high enhancementintensityafter gadolinium
injection, and show slighthyperintensity in T2-weighted images [15-16].

The malignancy of insulinomaisdefinedbased on criteriasuch as the presence of metastases,
invasiveness, tumor size, mitotic count, and proliferation index. Someconsider the presence of
metastases as the sole criterion for malignancy. Malignantinsulinomasaccount for 5 to 10% of cases
[17].

Immunohistochemistryiscommonlyused to identify normal or pathological neuroendocrine cells and
characterizetheirsecretions. General neuroendocrine markers like NeuronSpecificEnolase (NSE) and
synaptophysin are often essential in confirming the diagnosis of neuroendocrine tumors [4].
Whilemedicaltreatmentmaybeconsidered in some cases, surgeryremains the treatment of choice for

pancreaticinsulinoma. Duringsurgical exploration, a meticulousexamination of the pancreatic gland is



essential for locating the tumor. Bimanual palpation and intraoperativeultrasound can assist in
preciselylocalizing the lesion [18]. In a studyinvolving 29 patients suspected of havinginsulinoma,
surgical exploration allowed for preciselocalization of lesionsin 79.3% of cases, with no false positives
[3].

The enucleation technique isoftenpreferred, but itmay not befeasible in cases of largertumor sizes or
complexanatomicalrelationships. In such cases, pancreaticresectionmaybenecessary, with options such
as distal pancreatectomy or pancreaticoduodenectomy (Whipple procedure) [19].

CONCLUSION

Pancreaticinsulinoma, although rare, represents a neuroendocrine tumorthatisoftenbenign but likely to
be life-threatening due to the hypoglycemiceventsit causes. While confirmation of the
diagnosisisrelativelyeasy, preciselocalization of the tumor can bedifficult.  Currently,
endoscopicultrasoundisconsidered the gold standard for the localization of insulinomas. Treatment
relies primarily on surgery, which has benefitedfromadvances in laparoscopicsurgery in recentyears.
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Figure 1 : Abdominal CT scan showing a well-defined nodule in the pancreatic uncus.



Figure 2 : MRI image of a nodule in the head of the pancreaslocated at the junction of the head and
the uncinate process of the pancreas, causing a bulge in the lower part of D2, without dilation of the

Wirsung duct or bile ducts.



Figure 3: Surgicalspecimen of tumorresection of the uncinate process of the pancreas nodule.



