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Abstract

Objective: The aim of this study is to investigate the
diagnosis and the treatment options of complicated
Meckel’s diverticulum and compare that with the
literature.

Material and Methods: This study retrospectively
evaluated 51 patients who had been operated on for
complicated Meckel’s diverticulitis in our department of
Pediatric Surgery, between January 1999 and February
2016. Clinical symptoms, signs, radiologic data and
therapeutic management were retrieved.

Results: A total of 51 children with a diagnosis of
complicated Meckel’s diverticulitis (MD) were
retrospectively analysed. The reason for consultation was
an occlusive syndrome in 28 patients (55%), rectal
bleeding or melena in 18 patients (35%) and isolated
abdominal pain in 5 patients (10%). Abdominal ultrasound
was performed in 49 patients, it was normal in 37% and it
has objectified an intussusception in 26.5% of cases. All
patients were operated. The way was a McBurney incision
45%, a midline laparotomy 21.5% and laparoscopic 33.5%
of cases. The intra-operative diagnoses of MD
complications were diverticulum perforation in 13.5%,
mechanical intestinal obstruction due to diverticulum in
6%, diverticulum invagination in 21.5%, diverticulitis in
31.5%, volvulus in 3%, one attached to the hernia sac in
Littre’s hernia and 21.5% appeared macroscopically
healthy in intraoperative. All patients had partial small
bowel resection and end-to-end anastomosis.
Histopathologic ectopic tissue revealed: 21 gastric mucosa
(41%), 3 pancreatic tissues (6%), 12 jejunal tissues (23.5%)
and no heterotopic focus in 5 patients (10%).

Conclusion: Meckel’s diverticulitis does not have specific
clinical and radiological findings. Surgical intervention is
the only treatment and laparoscopy is increasingly used.

Keywords: Meckel’s diverticulum; Children; Diagnosis;
Treatment

Introduction
Meckel’s diverticulum is a true diverticulum containing all

layers of bowel wall located in the ileum anti-mesenteric
border. It results from non-closure of the omphalo-mesenteric
canal, which is supposed to obliterate in the 5th-7th gestational
weeks [1]. Complicated MD varies considerably in clinical
presentation, including intussusception, volvulus, internal
hernia, adhesion, Littre hernia, gastrointestinal bleeding,
diverticulitis, and perforation [2]. This study aimed to
investigate the diagnosis and the treatment options and
compare that with the literature.

Material and Methods
This study retrospectively evaluated 51 patients who had

been operated on for complicated Meckel’s diverticulitis in our
department of Pediatric Surgery between January 1999 and
February 2016. Clinical symptoms, signs, radiologic data and
therapeutic management were retrieved.

Results
Over 18 years period, we diagnosed and managed 51

children with complicated MD. The average age of our patients
was 3 years 7 months of age with extremes ranging from 12
days to 14 years. 24 patients (47%) were aged less than 2 years
and 14 patients (27.5%) were older than 5 years. They were 43
males and 8 females (sex ratio of 5.4).
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The reason for consultation was an occlusive syndrome in
28 patients (55%), rectal bleeding or melena in 18 patients
(35%) and isolated abdominal pain in 5 patients (10%).

Abdominal ultrasound was performed in 49 patients. It was
normal in 18 cases (37%) it has objectified an intussusception
in 13 cases (26.5%), peritoneal effusion in 11 cases (22%),
intestinal distention in 4 cases, a cannulated structure
hypoechoic connects the umbilicus to the gastrointestinal tract
in one case and an intestinal thickening with infiltration in 2
cases. 99mTc scan was performed in 17 cases and allowed to
visualize a focus of increased uptake in the small intestine in
13 cases.

All patients were operated. The way was a McBurney
incision in 23 cases (45%), a midline laparotomy in 11 cases
(21.5%) and laparoscopic in 17 cases (33.5%). The intra-
operative diagnoses of MD complications were diverticulum
perforation in 7 patients (13.5%), mechanical intestinal
obstruction due to diverticulum in 3 cases (6%), diverticulum
invagination (Figure 1) in 11 patients (21.5%), diverticulitis in
17 cases (31.5%), volvulus in one case (3%), one attached to
the hernia sac in Littre’s hernia (Figure 2) (3%) and 11
appeared macroscopically healthy in intraoperative (21.5%).
All patients had partial small bowel resection and end-to-end
anastomosis (Figure 3).

Figure 1 Operative view of D.M after reduction of
intussusception.

Figure 2 Operative view of Littre’s hernia.

Figure 3 Operative view after partial small bowel resection
and end-to-end anastomosis.

The histopathologic mean diverticular size was 4.3 cm (1.5-8
cm). The distance DM ileocecal valve has been proposed in 42
patients. It varied between 10 cm and 100 cm with an average
of 49.8 cm. Histopathologic ectopic tissue revealed: 21 gastric
mucosa (41%), 3 pancreatic tissues (6%), 12 jejunal tissues
(23.5%) and no heterotopic focus in 5 patients (10%). In 10
patients (19.5%), the diverticulum mucosa could not be
assessed due to necrosis and intense inflammation.

45 patients were discharged after an uneventful progress
and 6 were discharged after management of postoperative
complications (fever in 4 patients and occlusive syndrome in 2
patients). Long term outcome was favourable with a variable
back from 2 months to 13 years 4 months.

Discussion
MD is the most common congenital abnormality of the

gastrointestinal system [3]. First described by Hildanus [4], the
German anatomist Johann Friedrich Meckel’s defined this
pathology embryological and named it in 1809. It had a
prevalence rate of 2% in the general population [5]

The incidence of symptomatic presentation has been more
difficult to elucidate, several single institution series and
retrospective reviews have studied the natural course of MD
and determined that the incidence of symptomatic
presentation ranges between 17%-54% [6,7]. In our series, we
identified 51 cases of complicated DM over a period of 18
years or 2.83 cases per year. There is a male predominance.
The male/female ratio was reported to be 3/1 in a study from
Mayo including 1476 patients [8]. Our series show similar male
preponderance.

Symptomatic patients although complicated, are usually
diagnosed “on-table.” Although without an objective piece of
evidence, the complications are said to be more frequent in
males than females, with the lifetime risk of 6.4% [9,10]. Some
have reported that younger patients in the pediatric
population with symptomatic MD are more prone to present
with obstructive symptoms [8,11]. In secondary
intussusception, MD is the most common lead point [12]. In
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our series the frequency of complications during the first two
years of estimated life 47% how is almost consistent with the
literature data. In this study 21.5% of cases associate MD-
intussusception

Radiological diagnosis of MD can be difficult, particularly
when the diagnosis is not initially suspected. Ultrasound is
often used in the setting of non-specific abdominal pain;
however, it is of limited value for diagnosing MD except in the
case of intussusception [13]. In our study ultrasound
objectified an intussusception in 13 cases. CT was considered
of little interest in diagnosing Meckel’s diverticulum because of
its suspected incapacity to differentiate the diverticulum from
a loop of small bowel [14]. The CT pattern associated with the
presence of Meckel’s diverticulum is that of an outpouching
blind-ended digestive structure arising from the
antimesenteric side of the terminal ileum; this structure is
found in the right lower quadrant or lower abdomen and is
connected to the small bowel by a neck of varying caliber
[15,16]. The 99mTc scan, or Meckel’s scan, is generally
regarded as the most accurate, non-invasive diagnostic
technique searching for gastric ectopic tissue. However, false-
negative rates are higher in patients without bleeding [17].
Scintigraphy with Tc-99 m-labelled red blood cells is the most
sensitive imaging method to detect active gastrointestinal
haemorrhage with bleeding rates as low as 0.1 ml/min [18].

Complicated MD should be treated by surgical resection.
The choice of surgical techniques depends on the external
appearance of MD [17,19]. Resection is recommended for
treatment of complicated MD, whereas this issue is
controversial for patients with incidental findings. In their
epidemiologic study Cullen et al. suggest routine resection to
all incidental MD’s under the age of 80 years. Herein, early
laparoscopy can pinpoint the diagnosis and drastically reduce
the access trauma, allowing these patients to enjoy a markedly
reduced postoperative morbidity, without compromising on
cosmetic appearance [20]. In our study in the last years
laparoscopy had become most used because it permits the
easy diagnosis and identification of the diverticulum and
reduces postoperative complications and hospitalization
period.

The diverticulum usually occurs within 100 cm of the
ileocecal valve in the anti-mesenteric border of ileum. The
diverticulum has various sizes up to 15 cm in length [21].
Patients with diverticular length greater than 2 cm were more
prone to develop symptoms according to the Mayo Clinic
survey [8]. Some studies have also documented that a long or
thin based MD is more likely to develop symptoms than a
short or broad-based one [22,23].

Ectopic tissues have been detected in 31% to 85% of
symptomatic MD in previous pediatric series [8,11,24].
Diverticula containing gastric mucosa are more responsible for
symptoms. The remaining ectopic tissue can be seen in the
following rates; pancreatic tissue in 6%, combination of
pancreatic tissue and gastric mucosa 5%, jejunal mucosa 2%,
Brunner gland 2% and combination of gastric and duodenal
mucosa 2% [24]. In our study the most ectopic tissue was
gastric mucosa.

Conclusion
Complicated MD in child is usually present with bleeding,

intestinal obstruction, abdominal pain, diverticulum
perforation or intussusception. It remains a challenge in
diagnosis before operation. The surgical treatment is partial
small bowel resection and end-to-end and laparoscopy must
be considered as the technique of choice in the management
of complicated MD.
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