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Abstract 
Meckel’s diverticulum (MD) is a common congenital anomaly of the gastrointestinal tract, 
the majority of cases of which are clinically silent. Patients with asymptomatic MD can 
unexpectedly develop acute abdominal pain. Making a diagnosis of MD is often difficult due 
to the lack of specific symptoms caused by this condition. Diagnostic laparotomy can be 
useful for making an accurate and prompt diagnosis of complicated MD. We herein describe 
a pediatric case of torsion of a MD in whom we performed laparoscopic-assisted emergency 
surgery. The patient was an 11-year-old male who developed sudden severe right lower 
abdominal pain. Clinical and laboratory findings were suggestive of appendicitis, however 
computed tomography scans showed a large cystic mass in the pelvis. Exploratory 
laparoscopy led to a diagnosis of torsion of a MD, and wedge resection of the gangrenous 
MD was performed through an umbilical port incision. The patient’s postoperative course 
was uneventful. We conclude that diagnostic laparoscopy followed by laparoscopy-assisted 
Meckel’s diverticulectomy via an umbilical incision is useful in the treatment of acute 
abdomen caused by MD. 
 

Introduction 

Meckel’s diverticulum (MD) is a true diverticulum that develops from the incomplete 
obliteration of the omphalomesenteric duct during embryonic development. MD 
generally remains asymptomatic, and complications are reported in only 2–3% of cases 
[1]. The common complications caused by MD include hemorrhage associated with 
peptic ulceration from heterotopic gastric mucosa located within the diverticulum and 
intestinal obstruction due to banding, volvulus, intussusception, herniation or tumor 
formation [2, 3]. On the other hand torsion, particularly axial torsion, of a MD is an 
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extremely rare complication [4–6]. Axial twisting around the narrow base easily causes 
necrosis and perforation of a MD [6]. 

Making a preoperative diagnosis of complicated MD is difficult because the 
symptoms can mimic a variety of more common ailments such as appendicitis. It is 
pivotal to make a prompt and accurate diagnosis when faced with complicated MD, 
which is often serious and necessitates aggressive surgical treatment. The use of 
diagnostic laparoscopy allows for both making an accurate diagnosis and developing 
therapeutic strategies in patients with acute abdominal pain. Compared with 
exploratory laparotomy, laparoscopic and laparoscopy-assisted open procedures are 
less invasive and deliver greater cosmetic benefits. 

We herein describe a pediatric case of axial torsion of a MD, a rare complication, 
particularly in children. We successfully performed emergency diagnostic and 
therapeutic laparoscopy. 

Case Report 

An 11-year-old male presented with a 5-hour history of right lower quadrant abdominal pain 
and several episodes of bilious vomiting. The abdominal pain was initially colicky in nature. The 
patient denied any fever. Medical history was notable for one prior discrete episode of abdominal 
pain in a similar location 1 year previously that had resolved spontaneously. Physical examination 
revealed mild abdominal distension with guarding and tenderness. The patient’s bowel sounds were 
audible. Laboratory tests revealed an elevated white blood cell count of 15,520/μl with 89.5% 
neutrophils. Plain supine abdominal radiography revealed dilated small bowel loops. Further 
evaluation with computed tomography (CT) scans showed localized bowel dilation, a 62 × 43 mm 
cystic mass and some ascites (fig. 1). Under a diagnosis of bowel volvulus, exploratory laparoscopy 
was performed immediately. Laparoscopy revealed that the patient’s peritoneal cavity was filled with 
bloody fluid and that a black, axially torsed, gangrenous MD, measuring 6 cm in length with a 2 cm 
base, was located 70 cm proximal to the end of the ileum (fig. 2). An additional 2 cm skin incision was 
made at the umbilical port and the fluid in the MD was aspirated, which allowed the MD to be pulled 
out through the umbilical incision. The MD was untwisted and wedge resection was performed 
(fig. 3). Histological findings confirmed the MD to be gangrenous with ectopic gastric mucosa. The 
postoperative course was uneventful and the patientwas discharged on the 7th postoperative day. 

Discussion 

MD is congenital and occurs in approximately 2% of the general population. In the 
majority of cases, MD remains asymptomatic. In all age groups, there is only a 4–6% 
overall lifetime risk of developing complications that require surgery [7, 8]. Despite 
advances in radiologic techniques, MD remains difficult to diagnose and preoperative 
diagnoses are reported in 4% of cases [1]. Therefore, surgery tends to be delayed in 
cases of MD because of insignificant presentation in laboratory tests or on CT scans. 

Torsion of a MD is a rare complication. The subsequent development of gangrene 
in a twisted MD is also reported to be extremely rare [6]. We conducted a systematic 
literature search that consisted of searching the PubMed database for the key words 
‘torsion’ and ‘Meckel’s diverticulum’. Relevant original articles of case studies published 
in the English language were selected. Only 6 cases in children and less than 20 cases 
in adults were found. In most of these cases the preoperative diagnosis was acute 
appendicitis. Laparoscopy, used in 4 cases including 1 pediatric case, was reported to 
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be helpful for both diagnosis and treatment [9, 10]. The preoperative diagnosis was 
appendicitis with or without perforation in 5 of 6 reported pediatric cases [6, 11–15]. 
The fact that the mean time from onset of pain to surgery was 2.2 days in a literature 
review of pediatric cases indicates that making a preoperative diagnosis remains 
challenging. The mean size of MD in the reported pediatric cases was 5 cm in diameter 
with a narrow base [6]. 

The mechanisms underlying isolated torsion without involvement of the ileum, as 
seen in our case, remain elusive. It has been reported that twisting of MD occurs around 
the diverticulum’s base, which is relatively narrow compared to the length of a giant 
diverticulum [2]. Although making a preoperative diagnosis of MD complications is 
challenging, minimally invasive methods can be used for treatment [9]. In our case, 
the use of diagnostic laparoscopy allowed us to make an accurate diagnosis of MD. 
The diverticulum was delivered via a slightly extended umbilical wound and 
diverticulectomy was performed extracorporeally. This method is a safe and minimally 
invasive technique used to treat complicated cases of MD. Diagnostic laparoscopy is 
also useful to avoid delayed surgery carrying substantial risks. 

In conclusion, a very rare form of acute abdominal pain caused by a torsed 
gangrenous MD was found in the present case. The correct diagnosis of MD was made 
using exploratory laparoscopy in an emergent setting. Performing early surgery using 
diagnostic laparoscopy can help prevent significant morbidity and mortality in patients 
with complicated bowel pain of unclear etiology. 

 
 
 
 
 

 

Fig. 1. Axial image from the contrast-enhanced CT scan. A gourd-shaped, fluid-filled structure with 
thickened wall (arrow) was located posterior to the bladder. 
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Fig. 2. Diagnostic laparoscopy revealed a twisted, dark-colored MD in the pelvis. 

 
 

 

Fig. 3. The giant gangrenous MD (hash) was exteriorized and untwisted extracorporeally via the 
umbilical incision (asterisk). 
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