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Introduction

Neuroendocrine tumors (NETs) are rare tumors constituting 
less than 5% of all cancers of unknown primary site.1–4 The 
current annual incidence is 3.65 per 100,000 people for the 
United States.5 NETs most commonly occur in the lungs, 
appendix, rectum, pancreas, and small intestines. They are 
derived from endocrine cells and frequently secrete a multi-
tude of different hormones or vasoactive substances, depend-
ing upon the cell type and location of the tumor.1 The most 
common site for NETs is the gastrointestinal (GI) tract, 
accounting for approximately 73.6% of all NETs; primary 
duodenal NETs account for only 2.6% of all NETs.4,6

Case presentation

A 52-year-old Black, male, retired US Soldier presented to 
the emergency department (ED) diagnosed with elevated 
liver enzymes (aspartate transaminase (AST) 113, alanine 
transaminase (ALT) 183, and alkaline phosphate 886) by his 
primary care physician. He had recently worked as a contrac-
tor in Afghanistan, Iraq, and Kuwait.

The patient reported significant unintentional weight loss 
of approximately 13.6 kg during the last 10 months, with the 
most significant weight loss occurring during the previous 
3 months. He reported no decreased appetite but endorsed 
early satiety as well as increased fatigue, shortness of breath 
with exertion, increased thirst, visual changes that had sub-
sided, and constipation. He denied having any fevers, chills, 
nausea, vomiting, and diarrhea; he also denied eating any 
local Middle Eastern cuisine. The patient did not smoke and 
did not consume alcohol. His primary care provider diag-
nosed him with diabetes mellitus.
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Admitted to the hospital, the patient’s physical examina-
tion was unremarkable with the exception of barely visible 
yellowing of the sclera. A complete metabolic panel showed 
the following: ALT 457, AST 485, total bilirubin 1.4 (peak 
total bilirubin 2.1 with direct bilirubin of 1.6), lipase 47, and 
alkaline phosphate 872. He had a hemoglobin A1C of 13.3%, 
CA19-9 of 116, and a microcytic, hypochromic anemia.

An ultrasound of the right upper abdominal quadrant 
demonstrated moderate intrahepatic ductal and common 
bile duct dilation without visible choledocholithiasis, a  
distended gallbladder, and findings consistent with hepa-
tosteatosis. Magnetic resonance cholangiopancreatography 
demonstrated a large mass (3.6 cm × 4.4 cm × 3 cm) located 
within the second and third portions of the duodenum at the 
ampulla that was obstructing the intrahepatic ducts, extra-
hepatic ducts, and the pancreatic duct.

A computerized tomography scan of the chest, abdomen, 
and pelvis demonstrated a duodenal soft tissue mass that 
invaded into the uncinate process of the pancreas without 
gross evidence of additional metastasis. An esophagogas-
troduodenoscopy demonstrated a duodenal mass with ulcera-
tion; biopsies of the duodenal mass demonstrated a NET that 
stained positive for synaptophysin, chromogranin B, and 
CK7. The biopsies results were negative for CK20, CBX2, 
PAX-8, and CD117. Chromogranin A was in normal range. 
Biopsies of the body and antrum of the stomach demonstrated 
chronic active Helicobacter pylori. Additional staining for 
somatostatin and calcitonin was performed after the tumor 
was removed. The biopsy results for both were negative.

The patient underwent a Whipple procedure to remove 
the tumor. Biopsies from the procedure demonstrated a 
5.5 cm × 4.1 cm × 2.9 cm duodenal mass that surrounded, but 
did not penetrate, the ampulla of Vater, common bile duct, or 
pancreatic duct. There was invasion of the subserosal tissue 
of the small intestine, a mitotic rate of 2/10 per high-power 
field, and Ki-67 of 2%–5%. Samples were negative for gas-
trin, CA19-9, insulin, and glucagon. All six portal lymph 
nodes and 13 pancreatic nodes were negative for metastasis. 
The tumor was histologically a Grade 2 and stage T3N0. 
After 7 months, the patient has fully recovered with occa-
sional pain in the right flank.

Discussion

Duodenal NETs comprise less than 3% of all duodenal 
tumors.7 These rates are rising due in part to newly devel-
oped diagnostic tools. Over 90% of all duodenal NETs are 
found in the first and second portions of the duodenum, and 
among these, 20% are in the periampullary region.6 The 
average size of duodenal NET is 1.2–1.5 cm, with more than 
75% being less than 2 cm.8 According to O’Toole et  al.,8 
regional lymph node metastases are found in 40%–60% of 
cases. In fact, lymph nodes are the most frequent location of 
metastasis followed by the liver.9

Most duodenal NETs are asymptomatic and hormo-
nally silent.10 The most common presenting signs and 
symptoms are abdominal pain (37%), upper GI bleed 
(21%), anemia (21%), and jaundice (18%).5 A duodenal 
NET in the periampullary area most frequently presents 
with jaundice (55%). They may also present with abdomi-
nal pain, nausea, diarrhea, or vomiting.11 On pathological 
slides, the well-differentiated tumors typically stain  
positive for chromogranin A and synaptophysin, whereas 
the poorly differentiated ones usually only stain for 
synaptophysin.

The Surveillance, Epidemiology, and End Results 
Program (SEER) revealed over 35,500 patients with NET 
from 1973 to 1994; of these, 12% were African American.1 
The mean age for diagnosis of a duodenal NET is 65 years of 
age; for an African American, it is 59 years of age.

Scherubl et  al. suggest that tumors greater than 2 cm 
should be surgically removed along with the regional lymph 
nodes even if the imaging is negative for invasion of the 
regional lymph nodes due to the high rate of lymph node 
metastasis. Independent risk facts of duodenal NETs to 
metastasis include invasion of the muscularis propria and the 
presence of mitotic figures.10

An adult, Black, male patient with newly diagnosed dia-
betes mellitus presented to ED with elevated liver function 
test and fatigue. He was diagnosed with a non-functioning 
duodenal NET without penetration of the ampulla of Vater, 
common bile duct, or pancreatic duct, and no malignancy 
was noted in the pancreatic neck and bile duct margins. Our 
patient’s tumor measured 5.5 cm. Lymph node dissection 
was negative for metastatic disease in 6/6 portal lymph nodes 
and 13/13 pancreatic lymph nodes. A tumor size greater than 
2 cm is an independent risk factor for metastasis, so it was 
interesting that this patient had no distal lymph node involve-
ment or metastases.6

We reviewed reported literature and were unable to find 
such a case. This raises the question as to whether the patient 
in our case report had developed diabetes mellitus due to the 
tumor size and location or whether the new onset of diabetes 
was coincidental.

This case demonstrates the importance of a proficient 
history and physical. Although the patient’s abnormal labo-
ratory values were initially what brought him to the ED, the 
combination of unintentional weight loss, increased fatigue, 
and decreased exercise tolerance should have signaled a 
possible malignancy. This emphasizes the importance of 
being able to put together the symptoms with the abnormal 
lab values to help lead to the appropriate imaging to help 
identify the root of the issue.
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