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Abstract

Meckel's diverticulum is the most common congenital abnormality of the gastrointestinal tract.
Histologically, it is a true diverticulum comprising all four layers of the intestinal tract. The complications
associated with Meckel's diverticulum include bleeding, bowel obstruction, and intussusception. Torsions are
an extremely rare complication. The patient was a 15-year-old boy who presented to the emergency
department with acute-onset lower abdominal pain and was admitted to the hospital for a follow-up of
abdominal pain due to nonspecific imaging findings. The symptoms of the patient worsened 12 hours after
admission, and he underwent emergency laparoscopic surgery. A large Meckel's diverticulum with torsion
and necrosis was observed 30 cm proximal to the ileocecal valve. The diverticulum was twisted around the
base of the neck. Subsequently, wedge resection of the small intestine, including the diverticulum, was
performed. Stem torsion is a rare complication of Meckel's diverticulum. As definitive preoperative diagnosis
was difficult to obtain through imaging studies, early laparoscopic surgery was considered effective.
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Introduction

Meckel's diverticulum is a remnant of the embryologic vitelline duct that connects the fetal gut with the yolk
sac, and normally involutes between the fifth and seventh weeks of gestation. Meckel's diverticulum is the
most common congenital abnormality of the gastrointestinal tract, occurring in 2% of the population [1].
The lifetime risk of complications from a Meckel's diverticulum is 4%, with the risk decreasing with age [2].
Meckel’s diverticulum can be diagnosed using a technetium scan. Technetium-99m pertechnetate is injected
intravenously and accumulates in the gastric mucosa over time [3]. Though it is useful in the diagnosis of
bleeding complications, in patients with non-bleeding complications, diagnosis by imaging studies is
difficult. Hence, diagnostic laparoscopic surgery is more effective. We report a novel case of Meckel's
diverticulum torsion with its pedicle.

Case Presentation

A 15-year-old male came to the emergency department with right lower abdominal pain. The pain was
intermittent and there was no constipation or obstipation. The past medical history of the patient was not
remarkable. Vital signs were all normal with a temperature of 36.9°C, blood pressure of 153/ 88 mmHg, pulse
rate of 90 bpm, and respiratory rate of 14/min. The pH of the blood was 7.332, and the lactate level was 11
mg/dl. On abdominal examination, the abdomen was soft and flat, with intense tenderness in the right lower
abdomen, but no recurrent tenderness. Twelve hours after admission, abdominal pain worsened and
recurrent tenderness appeared. Hence, laparoscopic surgery was immediately performed to obtain the
diagnosis. The laparoscopic surgery revealed a small amount of purulent ascites in the abdominal cavity.
Additionally, a necrotic Meckel's diverticulum, approximately 30 cm from the ileum (Figure I), which was
twisted at the neck (Figure 2) was observed. Hence, an additional median incision was made, and
approximately 15 cm of twisted and necrotic Meckel's diverticulum was excised. The postoperative clinical
course of the patient was uneventful, and he was discharged on the 10th postoperative day.
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FIGURE 2: Meckel's diverticulum twisted at the neck

Discussion

The incidence of Meckel’s diverticulum in the general population is 2% [1], and only 4% of patients with
Meckel's diverticulum become symptomatic [2]. The most common complication of Meckel’s diverticulum is
an intestinal obstruction(36.5%) followed by intussusception(13.7%), diverticulitis(12.7%), and torsion
(3.2%) [4]. There are two types of torsion: axial torsion (Figure 3), in which the ileum twists around the
attachment of the diverticulum; and torsion of the neck (Figure ), in which the diverticulum itself twists at
the pedicle. The most common type of diverticular torsion is axial torsion, whereas torsion of the pedicle is
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extremely rare [5].

FIGURE 3: Axial torsion

Image credit: Author Katsudai Shirakabe
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FIGURE 4: Torsion of the neck

Image credit: Author Katsudai Shirakabe

In this case, contrast-enhanced CT was performed. However, a definitive diagnosis was difficult to establish
before surgery. The patient presented with panperitonitis, therefore, emergency surgery was performed to
confirm the diagnosis.

It is often difficult to diagnose the disease using 99mTc-pertechnetate scintigraphy or small bowel contrast.
In the reported case, there was no preoperative diagnosis of torsion of Meckel's diverticulum. However, the

patient was operated on with the assumption of a preoperative diagnosis of strangulated bowel obstruction

or acute appendicitis, making preoperative diagnosis very difficult.

The treatment of diverticular torsion of Meckel's diverticulum involves wedge resection of the diverticulum
or partial small bowel resection. Laparoscopic surgery may be useful though it is extremely difficult in cases
of severe small bowel dilatation [6]. In the present case, the small intestine was not decompressed, and no
preoperative diagnosis was made; however, the use of an adjunctive laparoscope allowed the operation to be
performed through a small incision.

When an asymptomatic Meckel's diverticulum is discovered during surgery for another disease, the decision
to resect to prevent future complications remains a controversial issue. Mackey et al. [7] reported that
diverticula larger than 2 cm in length, and Leijonmarck et al. [8] reported that diverticula larger than 4 cm in
length are more likely to cause complications.

However, they suggested that prophylactic resection should be carefully considered. Although there are no
clear criteria for prophylactic resection, it is reasonable to consider comorbidities and the general condition
of patients.

Conclusions

Common complications of Meckel's diverticulum include bowel obstruction and intussusception. However,
torsion is extremely rare. As it is extremely difficult to confirm the diagnosis based on preoperative imaging
alone, laparoscopic diagnosis and treatment are very useful. Hence, early laparoscopic surgery is
recommended when this disease is suspected. However, if an asymptomatic Meckel's diverticulum is found
during surgery for other diseases, resection should be considered based on the comorbidities and general
condition of the patient.
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Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In

compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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