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Abstract

Introduction: Meckel's diverticulum is a common congenital
anomaly of the small intestine that results from the incomplete obliteration of
the vitelline duct (omphalomesenteric duct). The most common symptom
with which a patient presents to the emergency department is painless
gastrointestinal bleeding. The most sensitive examination is the Meckel
radionuclide scan using 99mTc-pertechnetate (known as the Meckel scan). In
this case report, we present the case of an 18-year-old patient who presented
with symptoms and was diagnosed with Meckel's diverticulum through the
Meckel scan. Methodology and Discussion: An 18-year-old male patient
presented to the emergency department with hematochezia, abdominal pain
for several days, nausea, and vomiting for the first time. After clinical
assessment and objective examination, several tests were conducted, which
all returned normal results. The clinical suspicion pointed towards Meckel's
diverticulum. The diagnosis was confirmed with a very simple examination:
scintigraphy, a nuclear study performed by injecting technetium-99m, which
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is absorbed by the mucous-producing cells of the ectopic gastric mucosa.
The patient underwent laparotomy, and the histopathological examination
confirmed the diagnosis of Meckel's diverticulum. Conclusion: Scintigraphy
is the appropriate diagnostic modality in cases of unexplained
gastrointestinal bleeding when there is clinical suspicion of Meckel's
diverticulum. It has very high specificity and sensitivity when performed
according to protocol. Additionally, it is a low-cost examination with less
radiation exposure compared to other imaging modalities.

Keywords: Meckel's diverticulum, nuclear medicine, scintigraphy,
technetium-99m, gastrointestinal bleeding

Introduction

Meckel's diverticulum is a common congenital anomaly of the small
intestine that results from the incomplete obliteration of the vitelline duct
(omphalomesenteric duct). Its prevalence in males is 3-5 times higher than in
females and occurs in about 2% of the population. Most patients are
asymptomatic, and the most common symptom with which a patient presents
to the emergency department is painless gastrointestinal bleeding, as the
ectopic gastric mucosa secretes acid that is not neutralized, leading to
ulceration. Imaging diagnosis remains challenging. The most sensitive
imaging examination is the Meckel radionuclide scan with 99mTc-
pertechnetate (commonly known as the Meckel scan).

Objective

In this case report, we present the case of an 18-year-old male patient
who presented to the emergency department of American Hospital 3 and was
diagnosed with Meckel's diverticulum using the Meckel scan. The objective
of this report is to evaluate and demonstrate the importance of scintigraphy
in diagnosing this pathology.

Methodology and Discussion

An 18-year-old male patient presented to the emergency department
with hematochezia, abdominal pain for several days, nausea, and vomiting.
He did not report similar pain in the past, and his medical history showed no
previous diseases or surgical interventions. After clinical assessment and
objective examination, several tests were performed, including
fibrogastroscopy, colonoscopy, abdominal CT without contrast, abdominal
CT angiography, and abdominal MRI with contrast, all of which were
normal, showing no vascular thrombosis, free peritoneal fluid, contrast
extravasation, or signs of intestinal obstruction.
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A few days later, the patient underwent a repeat abdominal CT scan,
which showed changes indicating intestinal obstruction, with dilated
intestinal loops up to 30 mm in diameter. The only diagnostic suspicion
remained a segment of the ileum with a hyperdense lumen, suspicious for
Meckel’s diverticulum.

The diagnosis was confirmed with a very simple examination:
scintigraphy, a nuclear study performed by injecting technetium-99m, which
is absorbed by the mucous-producing cells of the ectopic gastric mucosa,
secreted into the intestinal lumen, and allows for visualization of the
diverticulum. The image shows an increased focus of radiotracer activity 5-
10 minutes after injection. The intensity of the radiotracer activity varies
based on intestinal peristalsis or secretions.

The patient underwent laparotomy, and an ileo-ileal anastomosis was
performed at a distance of 50 cm from the ileocecal valve. The
histopathological examination confirmed the diagnosis of Meckel's
diverticulum with ectopic gastric mucosa.

The technique of performing the Meckel scan is crucial for obtaining
the best results, such as stopping medications or procedures that irritate the
gastrointestinal tract and premedicating with proton pump inhibitors. A dose
between 37 MBq (1 mCi) intravenously is given. The images are taken
dynamically, and the examination lasts around 30 minutes. Lateral and
oblique views are used to differentiate the diverticulum from renal activity.
When performed correctly, the Meckel scan is an effective method for
detecting diverticulum with around 100% sensitivity and specificity. In many
studies, it has shown a very low false positive rate and high negative
predictive value, preventing unnecessary surgery.

Our patient underwent several expensive and radiation-intensive tests
(two abdominal CT scans in a short time period) without diagnostic results.
The scintigraphy examination is low-cost, affordable, and fast. When
compared to a standard chest X-ray, it has a much lower radiation dose (~30
times lower, 3.33 mSv) but still significantly lower than the dose from an
abdominal CT scan (5.56 mSv).
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Figure I. Non-contrast CT scan, intestinal bowel with blind end in distal ileum with
hiperdense material within

Figure I1. Non-contrast CT scan, after 5 days we notice intestinal obstruction
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Figure 111. Tubular radionucleide focus (Meckel’diverticulum)

Conclusion

The Meckel scan is the appropriate modality in cases of unexplained
gastrointestinal bleeding when there is a clinical suspicion of Meckel's
diverticulum. To achieve high sensitivity and specificity, pre-procedural and
imaging protocols must be strictly followed. Based on numerous studies over
the years, if the examination is performed with the correct technique,
sensitivity and specificity can reach up to 90%, particularly in children. It is
also a low-cost examination with less radiation compared to other imaging
tests.
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