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Abstract
A 26-year-old woman was referred to our hospital 
because of abdominal distention and vomiting. Contrast-
enhanced computed tomography showed a blind 
loop of the bowel extending to near the uterus and a 
fibrotic band connecting the mesentery to the top of 
the bowel, suggestive of Meckel’s diverticulum (MD) 
and a mesodiverticular band (MDB). After intestinal 
decompression, elective laparoscopic surgery was 
carried out. Using three 5-mm ports, MD was dissected 
from the surrounding adhesion and MDB was divided 
intracorporeally. And subsequent Meckel’s diverticulectomy 
was performed. The presence of heterotopic gastric 
mucosa was confirmed histologically. The patient had 
an uneventful postoperative course and was discharged 
5 d after the operation. She has remained healthy and 
symptom-free during 4 years of follow-up. This was 
considered to be an unusual case of preoperatively 
diagnosed and laparoscopically treated small-bowel 
obstruction due to MD in a young adult woman.
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Core tip: Meckel’s diverticulum (MD) is a rare innate 
anomaly of the gastrointestinal tract caused by incom
plete obliteration of the omphalomesenteric duct. It 
sometimes causes small bowel obstruction. However, as it 
symptoms are so non-specific, it may be difficult to make 
a correct diagnosis without exploratory laparotomy. This 
is a successful case of small-bowel obstruction caused 
by MD that was diagnosed preoperatively using multi-
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dimensional contrast-enhanced computed tomography 
and treated by elective laparoscopic surgery.

Matsumoto T, Nagai M, Koike D, Nomura Y, Tanaka N. 
Laparoscopic surgery for small-bowel obstruction caused 
by Meckel’s diverticulum. World J Gastrointest Surg 2016; 
8(2): 169-172  Available from: URL: http://www.wjgnet.
com/1948-9366/full/v8/i2/169.htm  DOI: http://dx.doi.
org/10.4240/wjgs.v8.i2.169

INTRODUCTION
Meckel’s diverticulum (MD) is one of the most com­
mon congenital anomaly of the gastrointestinal tract 
that results from an incomplete obliteration of the 
omphalomesenteric duct[1,2]. It has an incidence of 
1%-2% among the general population, and most 
cases remain asymptomatic[2]. The rate of developing 
complicated MD is reported to be about 4% throughout 
lifetime[3], which comprises bleeding, inflammation or 
obstruction. 

Intestinal obstruction may occur in cases where there 
is a volvulus or an internal hernia around a diverticulum, 
intussusception, or incarceration of the diverticulum in 
an inguinal (Littré) hernia[1]. However, as its symptoms, 
such as abdominal pain, distention, vomiting or con­
stipation, are so non-specific, it may be difficult to make 
a correct diagnosis, and exploratory laparotomy is often 
required.

Here we report a case of small-bowel obstruction 
caused by MD that was diagnosed preoperatively 
using multi-dimensional contrast-enhanced computed 
tomography (CECT) and treated by elective laparoscopic 
surgery.

CASE REPORT
A 26-year-old woman was admitted to our hospital 
complaining of abdominal pain and recurrent vomiting. 
She had been hospitalized because of ovarian hyper­
stimulation syndrome 2 years previously, and had also 
suffered an episode of small-bowel obstruction 1 year 
prior to admission, which had been diagnosed as food 
impaction. She had no episode of hematochezia.

Physical examination demonstrated abdominal 
distention, with a soft abdomen and no tenderness 
or rebound pain. Her bowel sounds were hyperactive. 
Results of a hematologic examination were normal, and 
a urine pregnancy test gave a negative result.

Abdominal plain X-ray examination demonstrated a 
ladder-like series of distended small-bowel loops (Figure 
1). Multi-dimensional CECT showed a blind-ending 
U-shaped loop of bowel in the pelvis and a fibrotic band 
connecting the mesentery to the blind end of the bowel, 
suggesting MD and a mesodiverticular band (MDB) 
(Figure 2). A change in the caliber of the ileum was 

evident adjacent to the band. 
We diagnosed the patient as having small-bowel 

obstruction, probably caused by adhesion to the MDB of 
MD, without any sign of vascular compromise.

A long tube was placed and her small intestine was 
successfully decompressed. After the tube had been 
removed, scintigraphy with 99mTc-Na-pertechnetate 
was performed, and this revealed uptake in the lower 
abdomen (Figure 3).

Although surgical treatment was proposed, the 
patient expressed a wish to temporarily leave hospital 
because of pressing business matters. She was 
therefore discharged after 1 wk of hospitalization.

Two months after discharge, we performed elective 
laparoscopic surgery using three 5-mm ports. MD was 
dissected from the surrounding adhesion and MDB 
was divided intracorporeally. Then subsequent Meckel’s 
diverticulectomy was performed extracorporeally via a 
2 cm mini-laparotomy. The postoperative course was 
uneventful and the patient was discharged on posto­
perative day 5, and she has since remained healthy and 
symptom-free during 4 years of follow-up.

Histological examination confirmed the presence of 
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Figure 1  Abdominal plain X-ray examination demonstrated a ladder-like 
series of distended small-bowel loops.

Figure 2  Contrast-enhanced computed tomography (coronal section 
image) showing a blind loop of the bowel extending near the uterus 
(arrowhead) and a fibrotic band connecting the mesentery to the top of the 
bowel (arrow) suggesting Meckel’s diverticulum and a mesodiverticular 
band. The terminal ileum appeared to be conglutinated to the band and a 
change in caliber was ascertained.



a MDB (Figure 3) and heterotopic gastric mucosa in the 
mucosa of the diverticulum (Figures 4 and 5).

DISCUSSION
MD is an innate anomaly of the gastrointestinal system 
caused by incomplete closure of the omphalomesenteric 
duct[1]. MD was so named in 1809 after its discoverer, 
the German anatomist Johann Friedrich Meckel. The 
presence of MD can be explained in terms of intrauterine 
evolution of the bowel. The omphalomesenteric duct 
is the embryonic communication between the yolk 
sac and the developing midgut. By the 10th week of 
embryogenesis, the omphalomesenteric duct becomes 
a thin fibrous band. However, incomplete atrophy of 
the omphalomesenteric duct may result in a variety 
of anomalies, they are, umbilicoileal fistula, omphalo­
mesenteric duct cyst or MD[4].

The diverticulum originates from the antimesenteric 
border of the small bowel, within 40-100 cm of the 
ileocecal valve[4,5]. Blood is supplied via the vitelline 
artery, which is a branch of the ileocecal artery. The 
diverticulum is ordinarily lined by intestinal mucosa, but 
the heterotopic gastric mucosa or pancreatic tissue was 
frequently observed by the histological examination[4,5].

Reportedly, 25% of MD become symptomatic 

throughout the lifetime[4]. Bleeding, inflammation or 
obstruction are the main cause of complication[2]. Statis­
tically, hemorrhage is the most common presentation in 
children aged 2 years or younger[6], whereas intestinal 
obstruction is the commonest presentation among 
adults[7]. Intestinal obstruction due to MD is the most 
common presentation in adults and the second most 
common in children[6,7].

The clinical symptoms are non-specific; patients 
may have abdominal pain and distension, vomiting or 
constipation. MD-related small-bowel obstruction occurs 
so infrequently that most articles have reported only 
small series or isolated cases. Moreover, many patients 
with MD have non-specific abdominal symptoms, 
often making a correct preoperative diagnosis difficult, 
especially in an emergency setting[8,9].

The present case illustrates that abdominal CECT 
has the potential to identify the MDB and MD as the 
cause of small-bowel obstruction. Multi-dimensional 
CECT, especially in the coronal view, may yield more 
information about the cause of the small-bowel obstru­
ction and the presence of a MDB. CECT is less invasive 
and speedier than other examinations such as Tc 
scintigraphy, interventional radiology or a gastroin­
testinal series, and therefore is more preferable in an 
emergency setting, yielding information about the 
cause of the small-bowel obstruction, such as internal 
hernia or other intestinal mass. CECT can also reveal 
the presence of strangulation. In the present case, we 
were able to confirm by CECT that there was no sign 
of vascular compromise, enabling us to start intestinal 
decompression in preparation for elective laparoscopic 
surgery.

Laparoscopic surgery for MD has been widely used 
recently. However, as it is not clear whether laparoscopic 
surgery is preferable to laparotomy in the setting of 
small-bowel obstruction[10], we performed intestinal 
decompression first. MD can be resected either 
extracorporeally or intracorporeally[9,11]. Although some 
reports have indicated intracorporeral laparoscopic 
diverticulectomy, we selected laparoscopy-assisted 
diverticulectomy via a small incision in the lower 
abdomen to allow palpation of the MD, thus helping 
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Figure 3  99mTc-Na-pertechnetate revealed uptake in the lower abdomen 
(arrowhead).

Figure 4  The resected Meckel’s diverticulum and adjunctive small 
intestine. The cut mesodiverticular band is seen at the blind end of the 
diverticulum (arrowhead).

Figure 5  Histological features of the diverticulum. Heterotopic gastric 
mucosa was seen in the mucosa of the diverticulum (hematoxylin-eosin 
staining, × 100).
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diagnosed preoperatively using multi-dimensional contrast-enhanced computed 
tomography and treated by elective laparoscopic surgery.

Peer-review
This is an interesting report on a rare etiologic factor of bowel obstruction in young 
adults.
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to rule out any mass or thickening of the base, and 
allowing a more complete assessment for the presence 
of any ectopic gastric mucosa[12].

In conclusion, we successfully treated MD causing 
small bowel obstruction by laparoscopic surgery. 
Multi-dimensional CECT may yield to detect both the 
etiology of small-bowel obstruction and the presence of 
strangulation in such unusual settings. 

COMMENTS
Case characteristics
A 26-year-old woman with past history of small bowel obstruction presented with 
abdominal pain and recurrent vomiting.

Clinical diagnosis
Physical examination demonstrated abdominal distention, with a soft abdomen 
and no tenderness or rebound pain. Her bowel sounds were hyperactive.

Differential diagnosis
Small bowel obstruction due to food impaction, sue to internal hernia, or due to 
intestinal tumor.

Laboratory diagnosis
All labs were within normal limits.

Imaging diagnosis
Multi-dimensional contrast enhanced computed tomography showed a blind-
ending U-shaped loop of bowel in the pelvis and a fibrotic band connecting the 
mesentery to the blind end of the bowel, suggesting Meckel’s diverticulum (MD) 
and a mesodiverticular band (MDB).

Pathological diagnosis
MDB and heterotopic gastric mucosa in the mucosa of the MD.

Treatment
Long tube decompression and subsequent laparoscopic diverticulectomy.

Related reports
MD occurs with an incidence of 1%-2% among the general population, and most 
cases remain asymptomatic. Complications result most commonly from bleeding, 
inflammation, or obstruction.   

Term expression
The MDB is an embryologic remnant of the vitelline circulation which carries the 
arterial supply to the Meckel’s diverticulum. In the event of an error of involution, a 
patent or nonpatent arterial band persists and extends from the mesentery to the 
apex of the anti-mesenteric diverticulum.

Experiences and lessons
This is a successful case of small-bowel obstruction caused by MD that was 

 COMMENTS
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