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A Rare Case of Duodenal Carcinoid Tumors in a Patient 
With Atypical Symptoms
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Abstract

Gastrointestinal neuroendocrine tumors (NETs) are a common, yet 
relatively less understood subset of gastrointestinal tumors with a 
myriad of clinical presentations and prognostic outcomes. Although 
most NETs are more indolent than carcinomas, prognostic outcomes 
are still heavily reliant on several variables such as tumor location, 
stage, differentiation and metastasis amongst others. Additionally, 
NETs also present with a range of clinical symptoms, both localized 
and systemic. In this case report we discuss a patient, who had a 
longstanding symptom at presentation and was found to have a duo-
denal polyp upon endoscopy. Further evaluation established the pres-
ence of a well differentiated NET that was later resected surgically.
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Introduction

Neuroendocrine tumors (NETs) are a subset of gastrointestinal 
tumors that have seen an increase in incidence and detection 
in the past few decades. According to the Surveillance, Epide-
miology, and End Results (SEER) program, NETs have had 
a five-fold increase in detection from 1973 to 2004, and are 
diagnosed at a median age of 63 years, with a higher incidence 
in males and African Americans [1].

About 19% of NETs can be associated with carcinoid 
syndrome, with characteristic symptoms such as flushing, di-
arrhea, nausea, vomiting, abdominal pain and wheezing [2]. 
These symptoms are caused by the local secretion of vasoac-
tive amines such as serotonin and histamine. Carcinoid syn-
drome is more commonly seen in well differentiated NETs as 
well as regionally advanced tumors [3]. A potentially criti-
cal and life-threatening complication of carcinoid syndrome, 
known as carcinoid crisis can occur in patients in the set-

ting of stressors such as anesthesia and surgery. The crisis 
is characterized by excessive release of vasoactive amines 
into systemic circulation causing hypotension, tachycardia, 
arrhythmias and bronchospasm [4]. Most NETs occur in the 
gastrointestinal tract (54.5%), with the most predominant site 
being the ileum (> 50%). Within the gastrointestinal tract, the 
duodenum is the rarest location for carcinoid tumors to oc-
cur [5]. Based on the data from the SEER program, duodenal 
NETs comprise only about 1-3% of primary duodenal tumors, 
with an overall incidence of 0.19/100,000 in the USA, and 
only five case studies have described patients with duodenal 
carcinoids [1].

Case Report

A 52-year-old Caucasian female presented to the emergency 
room with epigastric abdominal pain for the past 1 day and 
15 episodes of vomiting of undigested stomach contents over 
the course of a few hours. The patient had previously experi-
enced several similar episodes of abdominal pain, nausea and 
vomiting over the duration of 1 year. These episodes would 
last for a few days and resolve with over the counter pain 
relieving medication. Of note, the patient had a past medi-
cal history significant for diastolic heart failure, insulin de-
pendent diabetes mellitus, hypertension, and coronary artery 
disease.

Investigations

The patient had a previous hospital admission 2 weeks prior 
for similar symptoms and underwent esophagoduodenoscopy 
(EGD) at the time. The EGD showed a duodenal bulb polyp 
(Fig. 1) and antral gastritis. Preoperative computed tomogra-
phy (CT) scans showing cardiomegaly, hepatomegaly, multi-
ple shotty mesenteric, periaortic aortocaval, periportal, gastro-
hepatic ligament lymph nodes, fullness of both adrenal glands, 
left lower pole renal cyst, aortoiliac atherosclerosis, and shotty 
bilateral inguinal lymph nodes (Fig. 2a, b).

Differential diagnosis

Surgical pathology report on the biopsy indicated a well dif-
ferentiated neuroendocrine (carcinoid) tumor, with cells posi-
tive for synaptophysin and chromogranin. The patient was 
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discharged and advised to undergo an EGD/endoscopic ultra-
sound (EUS) for polypectomy.

Treatment

Given the patient’s long standing history of symptoms and pre-
vious findings of the EGD the patient was admitted and under-
went an exploratory laparotomy for excision of the carcinoid 
tumor. During exploration she was found to have a second tu-
mor at the pylorus. Both tumors were excised after a duoden-
ostomy and sent for frozen section during the surgery. A Pen-
rose drain was placed in the Morison’s pouch. Air insufflation 
and methylene blue flush showed no leaks from the duodenal 
repair and pyloroplasty.

Outcome and follow-up

The patient was shifted to the surgical intensive care unit 
(ICU) for monitored management of her pre-existing medical 
conditions and discharged 2 weeks later.

Discussion

The incidence of carcinoid syndrome in patients with carci-
noid tumors varies greatly based on the location of the tumors. 
Based on the SEER database, several studies have demonstrat-
ed that typical features of the carcinoid syndrome were not 
common in duodenal, rectal, central nervous system (CNS), 
type 1 gastric, colonic or appendiceal carcinoids, while NETs 
in other areas of the small intestine, pulmonary tract, pancreas, 
type 3 gastric carcinoids and Meckel’s diverticulum were eight 
times more likely to present with symptoms such as diarrhea, 
nausea, wheezing, cutaneous flushing, hyperpigmentation, and 
hyperkeratosis. Several uncommon yet more morbid manifes-
tations of carcinoid syndrome include carcinoid heart disease 
(CHD), rheumatoid arthritis, intestinal/mesenteric vessel fibro-
sis, retroperitoneal fibrosis, and pleural/pulmonary fibrosis [4].

The pathophysiology behind the typical features of the syn-
drome is vasoactive mediators such as serotonin, tachykinins, 
prostaglandins and in foregut carcinoids, histamine [3]. Howev-
er the increased production of serotonin by the enterochromaffin 
cells of carcinoid tumors also leads to the proliferation of my-
ofibroblasts and the increased deposition of extracellular matrix 
(collagen, elastin etc.) which has been known to contribute to 
the development of pulmonary, endovascular and endocardial 
fibrosis. Patients with carcinoid heart disease often present with 
tricuspid stenosis/regurgitation, but they may also have concur-
rent left-sided valvular disease, although less commonly [6]. 
Although our patient did not exhibit all the typical symptoms of 
carcinoid syndrome and did not have liver metastasis on pres-
entation, her comorbidities of hypertension and diastolic heart 
failure may indicate the systemic effects of serotonin seen in as 
many as 35-59% of patients with carcinoid tumors [7].

The most common treatment for non-metastatic carcinoid 
tumors is surgical excision. A study of 1,914 cases of gastro-
intestinal carcinoids taken from the Niigata Registry showed 
that about 68% of the patients with submucosal NETs under-
went a wider resection of the tumors, while 25% of the tumors 
were resected endoscopically [8]. A placebo controlled trial of 
octreotide in 90 patients with metastatic or inoperable NETs 
showed that somatostatin analogues were effective in control-
ling tumor growth in treatment naive patients and in patients 
with prior partial resections and low hepatic tumor load [9]. 

Figure 2. Preoperative CT scans. Preoperative CT scans showing cardiomegaly, hepatomegaly, multiple shotty mesenteric, 
periaortic aortocaval, periportal, gastrohepatic ligament lymph nodes, fullness of both adrenal glands, left lower pole renal cyst, 
aortoiliac atherosclerosis, and shotty bilateral inguinal lymph nodes. CT: computed tomography.

Figure 1. Bulbar polyp seen on EGD. EGD: esophagoduodenoscopy.
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Although most NETs are more indolent than carcinomas, prog-
nostic outcomes are still heavily reliant on several variables 
such as tumor location, stage, differentiation and metastasis 
amongst others [10]. This makes NETs important subjects of 
investigation focusing on sensitive diagnosis, effective treat-
ment, post-treatment follow-up, long-term prognosis, and pa-
tient quality of life.

Conclusions

Gastrointestinal NETs are a common, yet relatively less under-
stood subset of gastrointestinal tumors with a myriad of clini-
cal presentations and prognostic outcomes. NETs also present 
with a range of clinical symptoms, both localized and system-
ic. Duodenal carcinoid tumors are an extremely rare subset of 
NETs. As seen in our patient, even in the absence of radiologi-
cally evident hepatic metastasis, duodenal carcinoid tumors 
can be linked to multiple comorbidities such as carcinoid heart 
disease. NETs are indolent and therefore effective diagnoses 
and early intervention can help prevent severe systemic effects 
of carcinoid syndrome in patients.
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