
INTRODUCTION

Neuroendocrine tumors have been known to 
simultaneously or sequentially secrete different 
hormones, however, each hormone is typically produced 
by a separate and pathologically distinct tumor. These 
tumors are also most commonly associated with MEN1 
syndromes. Multiple hormones being co-secreted by a 
single neuroendocrine tumor are exceedingly rare.

CASE DESCRIPTION

A 54-year-old woman presented to the Emergency 
Department with several weeks of intermittent altered 
mental status associated with dizziness and nausea. 
On the morning of presentation, she had an episode 
of seizure-like activity with blood glucose of 20 mg/dL 
per EMS. She also had a three-year history of a gastrin-
secreting neuroendocrine tumor with metastasis to 
liver, bone and adrenals previously treated with multiple 
chemoembolizations and radiation, last approximately 
four months prior. She initially required a dextrose drip 
to maintain her blood glucose levels above 100 mg/dL 
and became asymptomatic once normoglycemia was 
achieved. Pro-insulin, insulin and C-peptide levels were 
found to be inappropriately elevated in the setting of 
hypoglycemia, consistent with an insulinoma. CT imaging 
of abdomen and pelvis did not demonstrate the presence 
of new tumor burden. Prednisone and octreotide were 
administered with improvement of her blood glucose and 
were continued at the time of discharge.

DISCUSSION
Insulinomas are thought to arise from the 
ductal system of the pancreas. The majority of 
tumors are benign, but some have malignant 
potential. The diagnosis of an insulinoma 
is made when inappropriately elevated 
insulin levels are found in the presence of 
symptomatic hypoglycemia. Serum insulin 
greater than 10 uIU/mL, C-peptide level 
greater than 2.5 mg/dL, and pro-insulin 
level greater than 25% of the insulin level in 
the setting of glucose less than 55 mg/dL 
are suggestive of the diagnosis. The most 
definitive treatment is tumor resection, but 
diazoxide and somatostatin analogs are 
reasonable choices in patients unable to 
undergo surgery.

The presence of discrete neuroendocrine 
tumors that secrete different hormones 
in the same patient are very unusual, 
particularly in the absence of MEN1. It is 
exceptionally uncommon for dual-secretion 
to occur within the same tumor. Our patient 
had never undergone testing for MEN1 
gene mutations, however, she had no 
significant family history and no evidence 
of additional malignancies. Imaging during 
this admission was not significantly changed 
from previous, and it was felt that her overall 
clinical picture was most suggestive of a 
transformation of her gastrinoma into a co-
secreting insulinoma. 
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Diagnostic Values Patient Values

   Serum insulin >10 uIU/mL    Serum insulin 30 uIU/mL

   Glucose < 55mg/dL    Glucose 56 mg/dL

   C-peptide > 2.5 ng/mL    C-peptide 3.9 ng/mL

   Pro-insulin level > 25% of insulin level    Pro-insulin level 30% of insulin level

   Insulin/C-peptide ratio < 1 pmol/L    Insulin/C-peptide ratio 0.14 pmol/L

   Negative sulfonylurea screen    Negative sulfonylurea screen

Table 1  Diagnostic values for insulinoma compared to patient values Figure 1  CT abdomen 2012 (top) compared to CT abdomen 2013 (bottom) 
showing stable disease. 
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