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ABSTRACT

Meckel diverticulum is the most common congenital variation of the gastrointestinal tract arising from incomplete obliteration of the
vitelline duct during gestation. In most cases, individuals are asymptomatic. This is a case of a 38-year-old patient with hematochezia
in whom Meckel diverticulum was diagnosed. A mass was identified within the diverticulum. Histopathological and immunohis-
tochemical studies revealed a well-differentiated neuroendocrine tumor. The development of tumors in Meckel diverticulum is rare,
and when identified, only 0.5%-3.2% of these tumors are found to be malignant. Furthermore, gastrointestinal bleeding is an
infrequent clinical feature of neuroendocrine tumors. A unique aspect of this case was that numerous imaging studies and endo-
scopic procedures were unable to definitively identify the presence of Meckle diverticulum and underlying neuroendocrine tumor.
Through a high clinical suspicion and collaboration with surgical colleagues, an exploratory laparotomy was performed, which
ultimately led to the identification and diagnosis of the underlying pathology.
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INTRODUCTION

Carcinoids are the most common neuroendocrine tumors of the gastrointestinal tract; however, they rarely appear in a Meckel di-
verticulum." In fact, they occur only in 0.74% of patients.’ These tumors typically manifest as a long history of vague abdominal symptoms
and rarely cause gastrointestinal bleeding. We present a case of a carcinoid tumor arising from a Meckel diverticulum that manifested as
upper gastrointestinal bleeding. It was managed with resection of the small bowel, including the diverticulum, with resolution of the bleeding,

CASE REPORT

A 38-year-old man presented to the hospital with 1 day of painless hematochezia, lightheadedness, and dyspnea. The night before
presentation, he experienced 4 episodes of bright red blood per rectum. He denied abdominal pain, nausea, vomiting, dysphagia, or
anorexia. Six weeks before admission, he underwent a complete physical examination and basic laboratory evaluation, including
a complete blood count and basic metabolic panel, which were unremarkable. He had no history of anemia or gastrointestinal
bleeding. The patient noted a history of acid reflux for which he occasionally took omeprazole. He denied nonsteroidal anti-
inflammatory drug use. He had not undergone an endoscopic evaluation before presentation. He denied alcohol or tobacco use. On
arrival, the blood pressure was 92/54 mm Hg and heart rate was 98 beats per minute. Physical examination was notable for pallor and
bright red blood visible on rectal examination. Laboratory tests demonstrated a hemoglobin of 8.8 g/L, hematocrit of 25.9%, and
mean corpuscular volume of 92.2 fL. Abdominal and pelvic computed tomography (CT) with contrast did not demonstrate any
significant abnormality. A colonoscopy was then performed, which showed blood in the terminal ileum and maroon blood
throughout the entire colon. An esophagogastroduodenoscopy did not reveal a source of bleeding. Anterograde balloon enteroscopy
showed multiple non-bleeding petechiae in the jejunum. A technetium Tc 99 m pertechnetate scintigraphy to assess for Meckel
diverticulum was negative. A video capsule endoscopy (VCE) did not show active bleeding, although it suggested a possible Meckel
diverticulum in the distal ileum. The patient continued to have maroon blood per rectum and required 4 units of blood during his
hospital stay. There was high suspicion for Meckel diverticulum despite numerous unrevealing imaging studies, so an exploratory
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laparotomy was performed. Intraoperatively, a Meckel di-
verticulum with an intraluminal mass was found. A segment of
the small bowel including the diverticulum was resected.
Macroscopic evaluation of the mass showed a 1.4 X 1.2 X
0.9 cm tumor at the base of the Meckel diverticulum. Surgical
pathology revealed a well-differentiated, low-grade neuroen-
docrine tumor (carcinoid) within the Meckel diverticulum.
There was no further evidence of bleeding, and the patient was
discharged after an uneventful postoperative recovery.

DISCUSSION

Meckel diverticulum is a vestigial remnant of the vitelline duct
that fails to obliterate around the eighth week of gestation. It is the
most common congenital variant of the gastrointestinal tract,
present in around 2% of the population. Generally, these di-
verticula are asymptomatic incidental findings requiring no in-
tervention. The development of tumors within Meckel
diverticula is rare, and when identified only 0.5%-3.2% of these
tumors are malignant."* Carcinoid tumors make up 33% of these
malignant tumors.** This was supported by a study conducted by
Modlin et al, which examined 13,715 patients diagnosed with
carcinoid tumors between 1950 and 1990. They found that only
0.74% of these carcinoid tumors developed within the Meckel
diverticulum.® In a 1997 literature review, Sutter et al identified
only 111 reported cases of carcinoid tumor arising in the Meckel
diverticulum.” The rarity of this tumor makes it challenging to
predict the clinical presentation and outcome. Furthermore,
gastrointestinal bleeding is an infrequent clinical feature of
neuroendocrine tumors in adults. While gastrointestinal bleed-
ing is a known complication associated with Meckel diverticulum
(11.8% of complications), this is usually caused by heterotopic
mucosa, specifically gastric mucosa.® Symptoms of intestinal
carcinoid tumors can include vague abdominal pain, intestinal
obstruction, and, as in this case, gastrointestinal bleeding. In
10%-20% of carcinoid tumor cases associated with Meckel di-
verticulum, patients develop carcinoid syndrome with episodes
of skin flushing, diarrhea, hepatomegaly, and cardiac lesions.
Given the nonspecificity of these symptoms, the average time
between symptom onset and diagnosis ranges from 2 to 20 years.’
It is notable that multiple imaging studies did not conclusively
reveal the Meckel diverticulum present in this patient. The role of
VCE in diagnosing Meckel diverticulum has not been well
studied, and there are no clear data on the sensitivity of this
modality for this purpose. Slobodan et al examined 157 patients
from China with occult bleeding who received VCE as part of
their workup and were able to identify the source of bleeding in 70
of 157 patients (44.6%). Of those 70 patients with an identified
bleeding, 13 were diagnosed with Meckel diverticulum by the
presence of a double-lumen sign or visible blood. The study
suggests that VCE has a positive predictive value of 84.6% for the
diagnosis of Meckel diverticulum.'’ Technetium Tc 99 m per-
technetate scintigraphy is the first-line imaging study for di-
agnosis of Meckel’ diverticulum, revealing an accumulation of
isotopes in the right lower quadrant of the abdomen when ectopic

gastric mucosa is present within the diverticulum. Radioisotope
scintigraphy was negative in this patient as his gastrointestinal
bleeding was associated with the carcinoid tumor as opposed to
ectopic gastric mucosa. Alternative diagnostic methods for
Meckel diverticulum include Tc99m red blood cells labeled scan
and CT enterography, though these modalities are limited by low
sensitivity (>0.1 and 0.5 mL/min) unless a brisk bleeding is
present. On CT, they can present as a fluid or gas-filled pouch that
is continuous with small bowel loops. In uncomplicated patients,
it is difficult to distinguish Meckel diverticulum from normal
small bowel. Ultimately, when imaging is unrevealing and a high
suspicion for Meckel diverticulum remains, exploratory lapa-
rotomy may be the best option as was the case for this patient.
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