Name of journal: World Journal of Gastrointestinal Surgery
ESPS Manuscript NO: 11789

Columns: Case Report

Torsion of Meckel´s diverticulum as a cause of small bowel obstruction: A case report

Murruste M et al. Torsion of Meckel’s diverticulum as a cause of bowel obstruction

Marko Murruste, Geidi Rajaste, Karri Kase
Marko Murruste, Geidi Rajaste, Department of General and Plastic Surgery, Surgery Clinic, Tartu University Hospital, Tartu 51014, Estonia 

Karri Kase, Surgery Clinic, Tartu University Hospital, Tartu 51014, Estonia 

Authors contributions: Murruste M, Rajaste G and Kase K contributed to the study concept and design; Rajaste G and Kase K contributed to the acquisition and analysis of data; Murruste M and Kase K contributed to the drafting of the manuscript; Kase K critically revised the manuscript; Murruste M contributed to the study supervision; all authors have read and approved the final manuscript.
Correspondence to: Marko Murruste, MD, Department of General and Plastic Surgery, Surgery Clinic, Tartu University Hospital, Puusepa str 8, Tartu 51014, Estonia. marko.murruste@kliinikum.ee
Telephone: +372-73-18065 Fax: +372-73-18205

Received: June 4, 2014 Revised: August 1, 2014  
Accepted: September 6, 2014

Published online:
Abstract
Axial torsion and necrosis of Meckel’s diverticulum causing simultaneous mechanical small bowel obstruction are the rarest complications of this congenital anomaly. This kind of pathology has been reported only eleven times. Our case report presents this very unusual case of Meckel’s diverticulum. A 41-year-old man presented at the emergency department with complaints of crampy abdominal pain, nausea and retention of stool and gases. Clinical diagnosis was small bowel obstruction. Because the origin of obstruction was unknown, computer tomography was indicated. Computed tomography (CT)-scan revealed dilated small bowel loops with multiple air-fluid levels; the oral contrast medium had reached the jejunum and proximal parts of the ileum but not the distal small bowel loops or the large bowel; in the right mid-abdomen there was a 11 cm × 6.4 cm × 7.8 cm fluid containing cavity with thickened wall, which was considered a dilated bowel-loop or cyst or diverticulum. Initially the patient was treated conservatively. Because of persistent abdominal pain emergency laparotomy was indicated. Abdominal exploration revealed distended small bowel loops proximal to the obstruction, and a large (12 cm × 14 cm) Meckel’s diverticulum at the site of obstruction. Meckel’s diverticulum was axially rotated by 7200, which caused small bowel obstruction and diverticular necrosis. About 20 cm of the small bowel with Meckel’s diverticulum was resected. The postoperative course was uneventful and the patient was discharged on the fifth postoperative day. We recommend CT-scan as the most useful diagnostic tool in bowel obstruction of unknown origin. In cases of Meckel’s diverticulum causing small bowel obstruction, prompt surgical treatment is indicated; delay in diagnosis and in adequate treatment may lead to bowel necrosis and peritonitis.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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INTRODUCTION
Although Meckel’s diverticulum was first described by Fabricus Heldanus in 1650[1], and reported thereafter by Levator in 1671[2] and by Ruysch in 1730[3], it was named after Johann Friedrich Meckel who established its embryonic origin in 1809[4].

The characteristics of Meckel’s diverticulum can be best remembered by the “rule of two”: occurs in 2% of population; usually discovered before 2 years of age; 2 inches long and 2 cm in diameter; located 2 feet proximal to the ileocecal valve; 2 times more common in males; only 2% of the individuals with Meckel’s diverticulum are symptomatic[5-7]. 

Blood supply is derived from a remnant of the primitive vitelline artery arising from the superior mesenteric artery, or less commonly from the ileocolic artery[8,9].

We present a very unusual case of Meckel’s diverticulum – small bowel obstruction caused by axial torsion and gangrene of Meckel’s diverticulum. 

Axial torsion of Meckel’s diverticulum is the rarest of complications[10]; gangrene of Meckel’s diverticulum secondary to axial torsion has been reported only eleven times in adults[10-17].
Only two cases of coexistence of gangrenous Meckel’s diverticulum and small bowel obstruction have been reported in the English-language literature[14,15].

CASE REPORT
A 41-year-old man presented at the emergency department with complaints of crampy and intermittent abdominal pain, nausea and retention of stool and gases. Previously the patient had been hospitalized four times with small bowel obstruction and conservative treatment had always been successful. The etiology of small bowel obstruction had remained unclear. The patient had never undergone any operations; nor had he hernias of abdominal wall. He did not have any other accompanying diseases and did not take any medications.
Physical examination revealed normal body temperature, and stable haemodynamics. The right mesogastrium was tender on palpation, peristalsis was high-sounding. On rectal examination the rectum contained no stool. 
Initial laboratory tests showed haemoconcentration, the biochemical values were all normal. Initial abdominal X-ray showed air-fluid levels in projection of the small bowel (Figure 1). 
Ultrasonography of the abdomen showed dilated small-bowel loops with peristalsis partially present. 

Initial management of the patient included intravenous fluid resuscitation and nasogastric tube insertion. An abdominal computed tomography (CT)-scan was performed to specify the cause of small bowel obstruction. The CT-scan showed markedly dilated small-bowel loops with multiple air-fluid levels. The oral contrast medium was seen in the jejunum and proximal parts of the ileum but not in the distal small bowel loops or in the large bowel. In the right mid-abdomen there was a 11 cm × 6.4 cm × 7.8 cm fluid and gas containing cavity with thickened wall, which the radiologist considered dilated bowel-loop or cyst or diverticulum. A small amount of free fluid was present in the peritoneal cavity. The origin of small bowel obstruction remained still unclear (Figure 2).
Despite conservative treatment abdominal pain intensified. Therefore, an emergency laparotomy was opted for. Abdominal exploration revealed a small amount of haemorrhagical fluid in the peritoneal cavity and dilated small bowel loops. At approximately 50 cm from the ileo-caecal junction there was a necrotic Meckel´s diverticle, which was axially torsioned, with a size of 12 cm × 14 cm. The consequence of the torsion of Meckel’s diverticle was small bowel obstruction. 

Approximately 20 cm of the small bowel with Meckel´s diverticle was resected. On a later examination, the mucosa of the diverticle was entirely necrotic, the diverticle was filled with haemorragic fluid (Figures 3 and 4). Postoperative recovery was uncomplicated and the patient was discharged on the fifth postoperative day.
DISCUSSION
Treatment of small bowel obstructions depends strongly on the etiology of obstruction and presence of intestinal strangulation. Therefore, quick correct diagnosis is highly important. Although Meckel’s diverticulum is a rare cause of small bowel obstruction, it should never be forgotten and once it is diagnosed surgical treatment is indicated.

Suspicion of Meckel’s diverticulum arises first of all in patients without common causes of small bowel obstruction, e.g., those without incarcerated hernias and previous abdominal surgery (low probability for adhesive obstruction). The preoperative diagnosis of almost all remaining causes of small bowel obstruction is difficult, especially with regard to complications of Meckel’s diverticulum, with only about 6% of cases being diagnosed correctly[18-20]. The most useful diagnostic tool is CT-scan[21,22], as can also be seen in the present report. Once the diagnosis of Meckel’s diverticulum as the cause of small bowel obstruction is made, surgical treatment is indicated. Delay in surgery carries a risk of intestinal necrosis and peritonitis.
COMMENTS
Case characteristics
A 41-year-old man with small-bowel obstruction.

Clinical diagnosis
Abdominal pain in the right mesogastrium, retention of gases, high-sounding peristalsis.
Differential diagnosis 

Tumor, adhesions. 
Laboratory diagnosis
Laboratory tests showed haemoconcentration, the biochemical values were all normal.

Imaging diagnosis
Abdominal computed tomography (CT)-scan showed markedly dilated small-bowel loops with multiple air-fluid levels. Oral contrast medium had reached the jejunum and the proximal ileum, but no contrast was noted distally. In the right mid-abdomen, subhepatically there was 11 cm × 6.4 cm × 7.8 cm dilated bowel-loop with a thickened wall containing fluid. A small amount of free fluid was present in the peritoneal cavity. 

Pathological diagnosis
Mucosa of the diverticulum was entirely necrotic and the cavity was filled with hemorragic fluid. 

Treatment: 

Approximately 20 cm of the small bowel with Meckel´s diverticulum was resected.

Related reports
This pathology has only been reported eleven times in English-language literature and they are named in our references. 

Experiences and lessons
In cases of small-bowel obstruction with unknown etiology, CT-scan is the most useful diagnostic tool detecting possible cause. Once the diagnosis of Meckel’s diverticulum as the cause of small bowel obstruction is made, surgical treatment is indicated. Delay in surgery carries a risk of intestinal necrosis and peritonitis.
Peer review

The case report includes the description of symptoms and applied diagnostic and therapeutic procedures. The title of this paper appropriately reflects the purpose of the study.
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Figure 1 X-ray shows air-fluid levels in projection of the small bowel.
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Figure 2 Computed tomography-scan shows distended small bowel loops and in the right mid-abdomen 11 cm × 6.4 cm × 7.8 cm fluid and gas containing cavity with thickened wall.

[image: image3.jpg]



Figure 3 Torsioned necrotic Meckel´s diverticle obstructing the adjacent small bowel.
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Figure 4 The mucosa of the diverticle was entirely necrotic, the diverticle was filled with hemorragic fluid.

