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Insulinoma in a thin, Lean Indian male
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Abstract
 
Insulinoma is a tumor that secretes insulin, leading to hypoglycemia as a result of excessive insulin release. The diagnosis 
of insulinoma is based on the presence of Whipple’s triad, which includes the following criteria: symptoms of hypoglyce-
mia such as tremor, sweating, irritability, uneasiness, and weakness; a plasma glucose concentration of less than 55 mg/dL 
(3.0 mmol/L); and resolution of symptoms upon administration of glucose. A 30-year-old male presented with recurrent 
episodes of palpitations, sweating, dizziness, and vision difficulty, primarily occurring in a fasting state and relieved by food 
ingestion. Investigations revealed hypoglycemia during an episode, along with endogenous hyperinsulinism. Imaging stud-
ies showed a hyperenhancing lesion in the pancreatic body, which was confirmed as a neuroendocrine tumor on histology 
and immunohistochemistry. The patient underwent enucleation of the lesion, resulting in the normalization of plasma 
glucose levels postoperatively.
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Introduction

Insulinoma is a rare type of functional neuroendocrine tumor 
(NET) characterized by a small insulin-secreting tumor that 
leads to excessive insulin secretion and subsequent hypoglyce-
mia. Its incidence is exceptionally low, with an annual frequen-
cy ranging from 1 to 4 cases per million per year [1,2]. Here, 
we present the case of a 30-year-old male who presented with 
recurring episodes of palpitations, sweating, dizziness, and vi-
sion difficulties, primarily occurring during periods of fasting 
and alleviated by consuming food. These symptoms are typi-
cal manifestations of hypoglycemia induced by the excessive 
release of insulin from the insulinoma. The gold standard for 
diagnosing insulinoma biochemically involves the evaluation 
of plasma glucose, insulin, beta-hydroxybutyrate, and C-pep-
tide levels during a 72-hour fasting test. This fasting test can 
effectively differentiate up to 99% of insulinomas from other 
conditions [3]. Surgical resection is considered the treatment 
of choice for insulinoma. Before the procedure, imaging stud-
ies, such as a computed tomography (CT) scan, are performed 
to locate the tumor accurately. The two most commonly em-

ployed surgical techniques for insulinoma are enucleation of 
the tumor and partial distal pancreatectomy [1].

Case Presentation

A 30-year-old male who presented with a 1.5-year history of 
recurrent episodes of palpitations, sweating, dizziness, and vi-
sion difficulty. The symptoms initially occurred 2-3 times per 
week and gradually increased to 8-10 episodes per week, and 
occurred in the morning after waking up in a fasting state, as 
well as occasionally in the evening while at work. The symp-
toms were not present in the post-meal phase or during the 
night. The patient experienced similar episodes daily during 
the first 20 days of Ramadan fasting, occurring at 5-6 pm be-
fore iftar. The patient also reported feeling an increase in hun-
ger during these episodes. He had no history of alcohol or drug 
intake, fever, jaundice, loss of appetite, leg edema, periorbital 
puffiness, nausea, vomiting, fainting, fall, increased pigmen-
tation of the skin on sun-exposed areas, or increased craving 
for salty food. On further examination, the patient's fasting 
blood glucose levels were found to be low, with values of 51, 
45, and 41 mg/dl. The patient's father was recently diagnosed 
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with type 2 diabetes. The patient has no significant medical 
history and does not smoke or use tobacco. On physical ex-
amination, the patient's vital signs were within normal limits. 
Anthropometry measurements revealed a BMI of 18.9. Gen-
eral examinations was normal. The diagnosis of multiple en-
docrine neoplasia type 1 (MEN1) was excluded based on his-
tory, physical examination, and laboratory Investigations (i.e., 
no history of dyspepsia, or other symptoms of GI ulcers, bone 
pain or renal stones). Serum calcium was 10.1 mg/dL. The pa-
tient's HbA1c was 4.3%. However, his blood glucose level was 
found to be very low (31mg/dl) during the critical care sample, 
which is concerning. Anterior pituitary hormone was normal. 
The insulin level was 8.1 mIU/L and C-peptide level of 1.86 
ng/mL, as well as a suppressed Beta hydroxybutyrate level of 
0.15 mmol/L. The ultrasound of the pancreas did not reveal 
any abnormalities, however, the triple phase contrast CT scan 
with showed a arterial phase 12×7mm hyperenhancing le-
sion in pancreatic body (Panel A) showing washout becoming 
isoattenuating  to parenchyma ( Panel B), lesion has arterial 
feeding artery from splenic artery (Panel C) but without liver 
metastasis or intra-abdominal lymph nodes. Subsequently, 
the patient underwent surgery, specifically enucleation. His-
tology & IHC Features are consistent with Neuroendocrine 
tumour, Well differentiated (G1) with Mitotic Rate: < 2 mito-
ses / 2 mm², Ki-67 Labelling Index: < 3%. Immunoreactive IHC 
marker:  Synaptophysin and CGA - score 4+ in neoplastic cells, 
Ki-67-stains 2-3% of neoplastic cells. (Panel D). Postoperative 

ultrasound of the abdomen did not show any intra abdominal 
collection, and amylase levels did not indicate the presence of 
postoperative pancreatic fistula or pancreatitis. The patient's 
blood glucose levels were maintained within the range of 110-
150 mg/dl.

Discussion

An insulinoma is a neuroendocrine tumor characterized by 
excessive production of insulin, leading to hypoglycemia. The 
majority of insulinomas are benign and solitary. Based on 
estimations, around 10% of insulinomas exhibit multiplicity, 
meaning they manifest in multiple locations within the body. 
Similarly, approximately 10% of these insulinomas are linked 
to multiple endocrine neoplasia type 1 (MEN1) syndrome. 
Furthermore, another 10% of insulinomas are classified as 
malignant, indicating their cancerous nature. Lastly, about 
10% of insulinomas are considered ectopic, indicating their 
unusual location outside the pancreas.
The signs and symptoms of an insulinoma include fasting hy-
poglycemia, which presents with autonomic symptoms re-
ferred to as “sympathoadrenal symptoms,” as well as episodes 
of neuroglycopenia. In some cases, postprandial hypoglycemia 
may be the only manifestation [5]. In individuals with insuli-
noma, hypoglycemia is primarily caused by decreased hepatic 
glucose output rather than increased glucose use [6]. Insulino-
mas originate from the islet cells of the pancreas, rather than 

Figure 1: Triple phase contrast CT scan  showed arterial phase hyperenhancing lesion (12×7mm) in pancreatic body (Panel A) with 
complete washout (Panel B) and splenic artery as feeder vessel (Panel C). Histology & IHC Features are consistent with Neuroen-
docrine tumour, Well differentiated (G1) with Mitotic Rate: < 2 mitoses / 2 mm², Ki-67 Labelling Index: < 3%. Immunoreactive IHC 
marker:  Synaptophysin and CGA – score 4+ in neoplastic cells, Ki-67-stains 2-3% of neoplastic cells. (Panel D).
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from the ductular/acinar system [7].
The diagnosis of insulinoma is based on the presence of 
Whipple’s triad, which includes symptoms of neuroglycopenia 
(such as behavioral changes, confusion, and irritability) and 
sympathoadrenal symptoms (such as palpitations and trem-
ors) in conjunction with low serum glucose levels (<50 mg/
dL). These symptoms typically resolve after the administration 
of glucose [8]. The prevalence of Insulinoma is reported to be 
approximately 1 to 4 cases per million people per year [1,9]. 
Neuroglycopenic symptoms of insulinoma include agitation, 
disorientation, and changes in vision and behavior, while sym-
pathoadrenal symptoms may manifest as palpitations, sweat-
ing, and tremulousness [5,8]. Weight gain has been observed 
in 18% of patients [10]. In general, symptoms of hypoglycemia 
occur primarily in the fasting state in about 73.5% of patients, 
while 21% report experiencing symptoms both during fasting 
and after meals, and 6% exhibit symptoms exclusively after 
meals [5].
A variety of techniques are employed to localize an insulinoma, 
including transhepatic portal venous sampling, arteriography, 
transabdominal ultrasonography, intraoperative ultrasonog-
raphy, abdominal computed tomography (CT) scan, magnetic 
resonance imaging (MRI), endoscopic ultrasonography (EUS), 
intraoperative palpation, selective arterial calcium stimulation 
with hepatic venous sampling, and 111 In-labeled octreotide 
scans with single-photon emission tomography. The reported 
sensitivity of some of these methods for identifying pancre-
atic insulinomas is as follows: MRI (37-71%), CT scan (30-66%), 
EUS (37-71%). When MRI, CT scan, and EUS are combined, the 
reported sensitivity for insulinoma identification ranges from 
17% to 66%. Arteriography was previously considered the 
gold standard for insulinoma localization, but its use has been 
limited due to documented sensitivities of 29-64% and the 
availability of superior noninvasive imaging techniques [11]. 
Overall, the long-term survival rate for individuals with insu-
linoma is high, and it is estimated that approximately 90-95% 
of insulinomas exhibit benign histological behavior. Therefore, 
complete removal of the tumor typically leads to resolution of 
symptoms [12]. In a series of 120 patients between the ages 
of 4 and 17 years, only 5.4% of cases experienced recurrences, 
which were subsequently managed through surgical interven-
tion [13].

Conclusion

Insulinoma is a rare tumor that can occur sporadically and is 
not typically associated with obesity. In fact, most patients 
with insulinoma do not exhibit hyperphagia or obesity. In-
stead, they often experience repeated episodes of hypoglyce-
mia, which can be relieved by consuming meals. Therefore, 
healthcare providers should maintain a high index of suspicion 
when evaluating patients who present with recurrent hypo-
glycemic events that resolve with food intake. Additionally, it 
is important to note that the patient in the given case is lean, 
with a BMI of 18.9, which further supports the atypical pre-
sentation of insulinoma in this individual.


