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An Unusual Presentation of Insulinoma: Confusion With 
Psychiatric Symptoms
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Abstract

Insulinoma is a rare but common functional neuroendocrine tumor 
that secretes an excess amount of insulin resulting in mostly fasting 
hypoglycemia but can also cause postprandial hypoglycemia. It usually 
presents with neuroglycopenic and autonomic sympathetic symptoms 
that resolve following the administration of dextrose. The patients may 
remain symptomatic from 1 week to as long as several decades before 
diagnosis. Insulinoma presenting with psychiatric symptoms has been 
documented in case/case series reports. Laboratory findings of elevated 
insulin and C-peptide level in the presence of hypoglycemia and ab-
sence of plasma sulfonylurea are suggestive of the diagnosis. Localiza-
tion of the tumor is essential preoperatively. Surgery usually cures most 
of the patients, but a minority will have a recurrence especially with 
malignant insulinoma. The manuscript presents a case of insulinoma 
presenting with psychiatric symptoms without sympathetic symptoms 
that led to the delay of the diagnosis for 3 months as initially thought to 
be related to psychiatric problems. Pancreatic insulinoma was localized 
by computed tomography (CT) scan and confirmed with endoscopic 
ultrasound (EUS). The patient underwent successful resection of the 
tumor, and her symptoms were completely resolved.
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Introduction

Insulinoma is the most common neuroendocrine tumor caus-
ing hypoglycemic episodes. Its annual incidence is approxi-

mately 1 in 100,000 of the population, representing 1-2% of 
all pancreatic neoplasms [1]. The symptoms of hypoglycemia 
include sympathetic overactivity symptoms, as expressed by 
fatigue, weakness, tremor, sweating and tachycardia, and neu-
roglycopenic symptoms that causes central nervous system 
(CNS) disturbances like confusion, disorientation, blurring of 
vision, delirium, stupor, coma or convulsions. The diagnostic 
criterion for insulinoma is the Whipple triad which includes 
having symptoms of hypoglycemia, documented low blood 
glucose (40 - 50 mg/dL) and relief of symptoms after the intra-
venous administration of glucose. Normal to inappropriately 
high levels of serum insulin during symptomatic hypoglyce-
mia are suggestive of the diagnosis. If high insulin level is sus-
pected to be due to exogenous insulin use, C-peptide levels 
will be helpful in diagnosis. Imaging will help to localize the 
tumor with abdominal ultrasound (US), computed tomography 
(CT) scan, magnetic resonance imaging and endoscopic US 
(EUS). The main treatment of insulinoma is surgical resection 
of the tumor and is done either through open or laparoscopic 
approaches. Surgical options include simple enucleation, dis-
tal pancreatectomy or pancreaticoduodenectomy. We present 
the case of a young woman with history of recurrent episodes 
of hallucinations and behavioral symptoms, initially thought 
to be related to psychiatric disorder but, after thorough inves-
tigation, she was diagnosed with pancreatic insulinoma. The 
patient underwent successful resection of the tumor and her 
symptoms showed complete resolution.

Case Report

A 27-year-old woman presented to the hospital with a 3-month 
history of hallucinations and behavioral symptoms. These 
symptoms occurred mostly in the morning and occasionally 
during the day. Her boyfriend noticed these symptoms and re-
ported that she was unresponsive during these episodes often 
screaming, crying and not responding to questions. These epi-
sodes were relieved after eating. The patient also had no mem-
ory of the events afterwards. Her medical history included irri-
table bowel syndrome. Her family, surgical and social histories 
were noncontributory. She was not taking any medications.

Upon presentation, she was afebrile, and her blood pres-
sure, pulse rate, and respiratory rate were observed to be 
110/68 mm Hg, 80 beats/min, and 17 breaths/min, respective-
ly. Her physical examination, including a neurological exam, 
was normal. Routine laboratory investigations were all within 
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the normal limits except her blood sugar on biochemical val-
ues was found to be 31 mg/dL. The patient was given dextrose 
intravenously in the Emergency Department and started on 
fluids with dextrose. She was admitted for further evaluation 
of her symptoms. The 72-h fasting test was notable for a se-
rum glucose of 45 mg/dL associated with inappropriately nor-
mal levels of insulin of 8.3 µIU/mL (normal level 2.5 - 25.0), 
C-peptide level of 2.4 ng/mL (1.5 - 5.0), and elevated level 
of pro-insulin level of 25.7 (0.0 - 10.0 pmol/L). Laboratory 
data also were remarkable for a negative sulfonylurea screen 
and negative for insulin antibodies. The symptoms quickly re-
solved following the administration of intravenous dextrose.

Patient was initially thought to have a psychiatric disorder 
given her behavioral symptoms and absence of sympathetic 
symptoms like tremor, palpitations and sweating. Given her 
symptoms and laboratory findings, abdominal and pelvis CT 

scan with intravenous contrast was performed which demon-
strated suspicious lesion in the body of the pancreas measuring 
1.6 cm where insulinoma was suspected. Patient underwent 
magnetic resonance cholangiopancreatography (MRCP) and 
EUS for confirming the diagnosis with biopsy of the lesion that 
revealed a solitary neuroendocrine tumor (Figs. 1-3). Patient 
underwent pancreatic enucleation of the tumor with complete 
resolution of her symptoms without further evidence of hypo-
glycemic episodes.

Discussion

The diagnosis of insulinoma is challenging and usually re-
quires the presence of Whipple triad which consists of neuro-
glycopenic symptoms (e.g. confusion, change in behavior) and 
autonomic symptoms (e.g. tremor, sweating and palpitation) 

Figure 1. Abdomen/pelvis CT with intravenous contrast done on admission showed 1.6-cm lesion involving the pancreatic body. 
CT: computed tomography.

Figure 2. MRCP (pre-contrast, T1-weighted) confirmed a 1.9 × 1.6 cm 
lesion in the pancreatic body. MRCP: magnetic resonance cholangio-
pancreatography.

Figure 3. MRCP (post-contrast, T1-weighted). MRCP: magnetic reso-
nance cholangiopancreatography.
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in the presence of low serum glucose level (less than 50 mg/
dL) that resolves following the administration of glucose [2]. 
Insulinoma might be misdiagnosed as a seizure or psychiatric 
disorder like our patient here who was misdiagnosed initially 
as having psychotic disorder [2]. The 72-h supervised fasting 
test is the classic diagnostic test for insulinoma which demon-
strates inappropriate normal to high level of insulin (≥ 6 µIU/
mL) and C-peptide (≥ 2 ng/mL) levels in the presence of hypo-
glycemia and absence of sulfonylurea in the plasma [2].

Insulinoma is usually a benign and solitary tumor in 90% 
of the cases [2]. In only 10% of the cases, it occurs in conjunc-
tion of multiple endocrine neoplasia type 1 (MEN1 syndrome) 
[2, 3]. The diagnosis can be very challenging as patients with 
insulinoma usually remain undiagnosed for at least 1.5 years 
before developing symptoms [4]. MEN1 syndrome is an auto-
somal dominant disorder caused by a mutation in the MEN1 
gene in the chromosome 11. Insulinomas associated with 
MEN1 syndrome are often multicentric and develop earlier 
compared to sporadic insulinomas [3].

After confirming the diagnosis with laboratory workup, 
imaging modalities are used to localize the tumor to determine 
the type of the surgery required. The noninvasive imaging tests 
include CT scan, magnetic resonance imaging, transabdomi-
nal ultrasonography, somatostatin receptor scintigraphy, and 
positron emission tomography. The diagnosis of an insulinoma 
is often delayed in some cases which have negative imaging 
scans. Invasive modalities are needed to localize the tumor such 
as EUS which is considered as the test of choice in most West-
ern centers and selective arterial calcium stimulation test [2, 3].

Surgical resection is the treatment of choice of insulinoma 
[3]. Complete enucleation is performed in most cases as insu-
linoma is a solitary and benign tumor in more than 90% of cas-
es [3]. If enucleation is not an option, distal or total pancreatec-
tomy or Whipple procedure can be performed. After surgical 
treatment, the majority of patients are cured of the disease. For 
patients who are not a candidate for surgical resection or await-
ing surgery, medical treatment can be used such as diazoxide 
and octreotide for symptomatic relief [3].

Conclusions

Despite the improvement in imaging modalities, the diagno-
sis of an insulinoma is often delayed. A detailed history about 
neuroglycopenic symptoms from patients and family is nec-
essary with the episodes of hypoglycemia due to endogenous 
hyperinsulinemia. A history of neuroglycopenic symptoms 
should suggest the diagnosis of hypoglycemia associated with 
a hyperinsulinemic state.
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