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Varied clinical presentation of Meckel’s diverticulum in pediatric population
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ABSTRACT

Background: Meckel’s diverticulum (MD) is one of the most prevalent congenital abnormalities of the small intestine. Due to
its wide-ranging presentations, it often becomes a challenge to diagnose it. Objective: The objective of the study is to analyze
varied clinical manifestations of MD in children and their outcomes. Materials and Methods: This was a retrospective study of
children diagnosed with MD in the Department of Pediatric Surgery, Medical College of Karnataka from January 2015 to January
2019. A total of 13 patients (10 male and 3 female) aged 1 month—15 years with a diagnosis of MD were included in the study.
Their demographic and clinical parameters, investigation, and histopathological findings along with the surgical interventions
were collected and analyzed. Results: Patients were presented with varied clinical features such as intestinal obstruction (30.76%),
perforated MD (15.38%), diverticulitis (15.38%), gastrointestinal bleed (7.69%), patent vitellointestinal duct (7.69%), and
incidental (23.07%). All the cases were investigated and underwent treatment. The most common post-operative complication was
wound infection in 2 children which were treated conservatively. Conclusion: A pre-operative diagnosis of complicated MD may
be challenging because of the overlapping clinical and imaging features of the other acute surgical and inflammatory conditions of

the abdomen. Therefore it is necessary to maintain a high incidence of suspicious in the pediatric age group.
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Ithough originally described by Fabricius Hildanus in
A1598, it is named after Johann Friedrich Meckel who

established its embryonic origin in 1809; Meckel’s
diverticulum (MD) has transformed into a common congenital
abnormality of the gastrointestinal tract, with the occurrence rate
of approximately 2% [1]. MD is a true intestinal diverticulum
containing all normal layers of the intestinal wall. It is located
30-60 cm from the ileocecal junction. In 50% cases, it contains
ectopic tissue (gastric mucosa in 60—85% and 5-16% pancreatic
tissue) [2]. Failure of the vitelline duct to obliterate during the
5" week of fetal development results in the occurrence of MD.
The incomplete obliteration results in a diverticulum in the small
intestine. Majority of the cases are asymptomatic, and MD is
found incidentally during other surgeries.

Children are more prone to complications due to the ectopic
epithelial lining and various bands. The lifetime risk of MD
complications varies from 4 to 34%. 50-60% of children who
are <2 years of age are more prone to have complications
associated with MD [3]. The complications present with non-
specific symptoms mimicking other acute abdominal conditions
like appendicitis which makes the diagnosis difficult. The
manifestation of MD through its different clinical outcome
brings diagnostic challenges in children, and often this condition
is diagnosed during surgery. Risk factors for increased risk of
developing symptoms include age younger than 50, male gender,

diverticulum >2 cm of length, the presence of ectopic tissue,
broad-based diverticulum, and fibrous bands attached to the
diverticulum. The purpose of this study was to analyze the diverse
clinical manifestations of MD in children and their outcome.

MATERIALS AND METHODS

This retrospective observational study was conducted in the
Department of Pediatric Surgery of a Tertiary Care Teaching
Institution of Bangalore, Karnataka, over a period of 4 years,
from January 2015 to January 2019. All patients <18 years
of age with MD who presented during the study period were
included in the study after obtaining consent. The exclusion
criteria consisted of children with MD with inadequate data.
The data of children with respect to sex, age, symptoms, and
their duration were tabulated. All children underwent routine
and specific investigations according to symptoms such as erect
X-ray abdomen, ultrasonography (USG) abdomen, computed
tomography (CT) abdomen, and Meckel’s scan.

The children were categorized depending on the presentation
into two groups, emergency and elective patients. The
symptomatology of the patients was tabulated. With respect to
symptoms, the children were divided into two broad groups: Those
with intestinal obstruction (band obstruction and intussusception)
and those without intestinal obstruction (bleeding, perforation,
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inflammation, and incidental). The children underwent resection
anastomosis or diverticulectomy. Using absorbable sutures, ileum
of about 5 cm on either side of the diverticulum was excised and
the anastomosis was done in 2 layers. In diverticulectomy, only
wedge resection of the diverticulum was done and the bowel
continuity was established using absorbable sutures.

Patients were followed up for a period of 6 months—4 years
post-surgery. The complication with respect to immediate and
late post-operative period was analyzed. In the immediate post-
operative period, complications observed were wound infection,
bleeding, anastomotic leak, and pelvic abscess. In the late post-
operative period, complications observed were anastomotic
stricture and adhesive obstruction. The data were analyzed using
descriptive statistical methods. Descriptive statistical analyses
included determination of mean, median, and mode of the data.

RESULTS

Thirteen children were present with MD in the study period. The
age of the children at presentation ranged between 3 months and
15 years (Table 1).

Mean age of presentation was 93+43.9 months. Out of 13
children, 10 (77%) were males and 3 (23%) were females. The
male-to-female ratio was 3.3:1. Total 11 (84.6%) out of 13 children
were presented to the casualty as an emergency. The mean age
of children presenting to casualty was 107.1£33.1 months. The
clinical features of the included children are mentioned in Table 2.

Table 1: Age and sex incidence

Characteristics Number (%)
Age (year)
<2 03 (23.07)
2-10 05 (38.46)
>10 05 (38.46)
Sex
Male 10 (76.92)
Female 3(23.07)

Table 2: Presentation, investigation, and treatment of all the children

The most common symptom of the children was pain in the
abdomen followed by vomiting. All 11 cases were subjected to
routine and specific investigations. The X-ray showed air under
diaphragm in 3 cases (perforation) and multiple air-fluid levels in
2 (obstruction) while it was inconclusive in 2 cases as only dilated
bowel loops could be visualized [Figure 1]. USG was suggestive
of intussusceptions in 1 case and appendicitis in 2 cases. CT scan
showed band obstruction in 1 child.

In two children with features of diverticulitis, all the
investigations were inconclusive; however, laparotomy was
performed in view of acute abdomen. All 11 cases were subjected
for emergency exploratory laparotomy. Three cases had small
bowel obstruction in the region of ileum due to mesodiverticular
band [Figure 2b] The band was released with resection anastomosis
done in two cases and diverticulectomy in one case. In one child,
cause of obstruction was intussusception with Meckel’s as a lead
point. This child underwent resection anastomosis. In two cases,
Meckel’s perforation was noticed and these children underwent
resection anastomosis [Figure 2].

Four cases presented with clinical features of appendicitis.
In two cases, during laparoscopic appendicectomy, incidental
normal MD was observed. These children underwent the only
appendectomy as we found wide-based MDs. In the remaining

*

Figure 1: Meckels band causing obstruction

Age/Sex Symptoms Investigation Diagnosis Surgery

3 months/M Bilious vomiting, distention X-ray Band obstruction Resection

5 years/F Pain abdomen, distention CT scan Band obstruction Resection

10 years/M Bilious vomiting, distention X-ray Band obstruction Diverticulectomy
3 years/M Bilious vomiting, pain abdomen USG Obstruction due to intussusceptions Resection

10 years/M Pain abdomen, vomiting USG Diverticulitis Resection

5 years/M Pain abdomen, vomiting USG Diverticulitis Diverticulectomy
2 years/F Bleeding per rectum Meckel’s scan MBD with ectopic gastric mucosa Resection

12 years/M Pain abdomen, distension X-ray Meckel’s perforation Resection

11 years/M Pain abdomen, distension X-ray Meckel’s perforation Resection

6 months/M Bilious discharge from umbilicus USG Patent vitellointestinal duct with Meckel’s Resection

15 years/M Pain abdomen, distention X-ray Duodenal perforation with Meckel’s diverticulum Diverticulectomy
12 years/F Pain abdomen, vomiting USG Acute appendicitis with Meckel’s diverticulum Appendicectomy
15 years/M Pain abdomen, vomiting USG Acute appendicitis with Meckel’s diverticulum Appendicectomy

M: Male, F: Female, USG: Ultrasonography, CT: Computed tomography

Vol 6 | Issue 6 | June 2019

Indian J Child Health 321



Pramod et al.

Various clinical manifestation of Meckel’s diverticulum

two cases, normal appendix was observed intraoperatively, but
MD was inflamed (diverticulitis) and both of them underwent
excision of MD [Figure 3]. One child with air under diaphragm
on X-ray was found to have duodenal perforation with MD, intra-
operatively. Perforation was closed with Graham’s procedure
along with diverticulectomy.

A 2-year-old child was presented with bleeding per rectum for
3 months. On clinical examination, anemia was reported. Meckel’s
scan showed ectopic gastric mucosa in the periumbilical region,
right of the midline, suggestive of the MD which was treated
with resection anastomosis of MD [Figure 4]. A 6-month-old
child was presented with a history of greenish-colored discharge
from the umbilicus, since birth. USG showed evidence of track
extending from umbilicus to bowel. On exploration, a patent
vitellointestinal duct with MD was found. The child underwent
resection anastomosis of MD [Figure 5].

During follow-up, three out of 13 cases (23%) had
complications and the most common surgical complication was
wound infection which was observed in two cases. In both the

Figure 3: Meckel's Diverticulitis

cases, wound was treated with regular dressing. 5-month post-
surgery, one child was presented with adhesive obstruction and
he was treated conservatively by keeping him nil by oral and
intravenous fluids. None of the children required re-exploration.

DISCUSSION

The worldwide distribution of MD is approximately in 2% of the
population but symptomatic in only 4—6% of the patients [4]. “Rule
of two” is characteristic for MD, which includes the prevalence in
2% of the population, diagnosed under the age of two, it is two-
inches size and 2 cm diameter, two feet proximal to the ileocecal
valve [5,6]. The male-to-female ratio is reported to be around
2:1-4:1 [7]. In the present study, the ratio was 3.3:1. Complications
in MD occur more commonly in males. The median age of
presentation in the present study was 7.7 years. In other series, the
median age of presentation was ranging from 3.1 to 5.2 years [8,9].
The youngest child in the present study was 3 months old.

MD can present with a wide range of complications such as
intestinal obstruction, hemorrhage, diverticulitis, and perforation.

Figure 4 : Meckel's scan showing ectopic gastric mucosa

Figure 5: Patent vitello intestinal tract with Meckels
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Intestinal obstruction is a leading presence in all age groups
globally with a prevalence of 38—80% [10]. In children, intestinal
obstruction is reported as the second most common presentation.
However, Mayo clinical experience reported intestinal obstruction
as the most common complication in a pediatric age group with an
incidence of 40% [11]. In the present study, intestinal obstruction
was the most common presentation seen in 30% of the children.

Hemorrhage is a common complication in a pediatric age
group. Incidence is as high as 50% but ranges between 27 and
56% [12]. The average age of the patient with hemorrhage is
2.1 years. In the present study, age of the child presenting with
hemorrhage was 2 years. Intestinal hemorrhage occurs as a result
of ulceration of the intestinal wall due to acid/alkali production by
ectopic mucosa. Authors observed found ectopic gastric mucosa
in the present study case.

Intestinal hemorrhage in children can occur in many conditions
such as polyps, clotting disorder, and arteriovenous malformations.
Tc-99 sodium pertechnetate is very useful in defining the presence
of ectopic gastric mucosa due to high affinity for parietal cells.
The sensitivity of Meckel’s scan is 81-90% and specificity is more
than 95%. It is preferred investigation in children with unexplained
gastrointestinal hemorrhage due to its non-invasiveness.

Diverticulitis is common in older children with an incidence
of around 2.7-19.5% [13]. In the present study, incidence was
15.38%. Clinical presentation is usually similar to appendicitis.
If treatment is delayed, it leads to perforation. There are more
chances of peritonitis in perforated MD than appendicitis because
diverticulum lies free in the peritoneal cavity. Two children in our
group presented with perforation. The incidence of perforation
rangesfrom6.6to 13%][ 14], whileinthepresentstudy,itwas 15.38%.
In two children, MD was incidentally found during laparoscopic
surgery for acute appendicitis. In both the children, Meckel’s was
not removed as both had a wide base.

Controversy exists in the management of incidentally detected
MDs. It is reported that if an MD is found incidentally during
the course of an operation, it can be left alone provided and it
is wide mouthed and not thickened [15]. On the contrary, there
are opinions that incidentally found Meckel’s should be resected.
The rationale behind this is that the lifetime risk of potential
complication of MD is 5-6% and the complication rate from
prophylactic resection is only 1% [16]. Both the children in the
present study were on regular follow-up.

Definitive management of symptomatic MD is surgery
through either wedge resection diverticulectomy or segmental
resection and anastomosis. In the present study, three cases
underwent diverticulectomy and eight cases underwent segmental
resection and anastomosis. MD accounts for 6—7.5% mortality
and morbidity of 6-30% [17]. No deaths occurred in the present
study and two children had wound infections; both were treated
conservatively with dressing. One child presented with adhesive
obstruction 5 months after the primary surgery. The child
recovered with conservative management.

CONCLUSION

Pre-operative diagnosis of MD may be challenging because
of the overlapping clinical and imaging features of other acute
surgical conditions. Intestinal obstruction was the most common
complication observed in our study. As this condition can
mimic other abdominal diseases, a high degree of suspicion is
required for timely diagnosis and surgical intervention to reduce
morbidity.
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