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ABSTRACT

Introduction: Meckel’s diverticulum (MD) is a congenital anomaly resulting from incomplete
regression of the vitelline duct, typically occurring in 2% of the population. Though usually
asymptomatic, complications such as obstruction, bleeding, diverticulitis, and perforation
may arise, especially in children. Diagnosis is often delayed due to its nonspecific presenta-
tion and similarity to other abdominal conditions.

Case Presentation: A 14-year-old boy presented with generalized abdominal pain, vomiting,
fever, and signs of intestinal obstruction. The patient underwent exploratory laparotomy,
which revealed a 7 cm Meckel’s diverticulum with proximal ileal twisting. A wedge excision
with primary closure was performed. A second laparotomy revealed an ileal stricture at
the excision site with dense adhesions. Adhesiolysis and segmental ileal resection with
anastomosis were performed.

Literature Search Method: We conducted a literature search on PubMed, Google Scholar,
and Cochrane using the keywords “Meckel’s diverticulum” and “children,” focusing on
articles published between 2012 and 2022. Studies were included if they addressed
incidental findings, symptomatic cases, complications, surgical techniques, and resection
options relevant to the case presented.

Discussion: A total of eight studies met the inclusion criteria. The findings revealed that the
clinical presentation of Meckel's diverticulum commonly mimics acute appendicitis, with
patients frequently reporting right lower quadrant abdominal pain. Symptomatic MD is more
common in males and often presents with obstruction or gastrointestinal bleeding. Surgical
management varies; wedge resection is suitable for narrow-based diverticula, while segmental
resection is preferred for broad-based or complicated cases. Inadequate initial resection may
lead to postoperative complications such as stenosis or adhesive small bowel obstruction.
Conclusion: Proper selection between wedge excision and segmental resection is essential
to prevent postoperative complications, particularly in pediatric patients.
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INTRODUCTION

Copyright © Celsius Publishing House . . . . . .
www.sgo-iasgo.com Meckel’s diverticulum is a remnant of the embryonic vitelline (omphalome-
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senteric) duct, which connects the fetal intestine to the
yolk sac and typically involutes between the 5th and 7
weeks of gestation. Failure of ductal regression may
lead to several anomalies, the most common (90%)
being classic Meckel’s diverticulum. It is a true
diverticulum, composed of all normal layers of the
intestinal wall (1,2).

Meckel’s diverticulum can be challenging to
diagnose due to its asymptomatic nature or its
presentation mimicking other abdominal conditions
such as appendicitis, Crohn’s disease, and peptic ulcer
disease. Clinical symptoms often arise from complica-
tions (4-6%) and are more frequently observed in
children (males) than in adults, with reported male-
to-female ratios ranging from 1.8:1 to 3:1 across
different studies (1-4).

Individuals with Meckel’s diverticulum have a 4-6%
lifetime risk of developing complications. The most
common are intestinal obstruction (36.5%), intussus-
ception (13.7%), diverticulitis and perforation (12.7%
and 7.3%, respectively), gastrointestinal bleeding
(11.8%), and tumors (3.2%). Intestinal obstruction is
the most common manifestation in adults, although
some studies report otherwise. An inflamed stricture at
the base of Meckel’s diverticulum is among the rarest
causes of small bowel obstruction, with only two cases
reported in the literature to date (5-7).

Meckel’s diverticulum is rarely diagnosed in
adolescents. Due to its uncommon presentation, symp-
tomatic Meckel’s diverticulum is often misdiagnosed
preoperatively. Definitive management includes surgical
excision, such as wedge excision or segmental resection,
depending on the integrity of the diverticular base,
adjacent ileum, and the presence and location of
ectopic tissue. There is no consensus regarding the
preferred type of resection for symptomatic cases or
whether incidentally discovered Meckel’s diverticulum
should be resected. This remains a subject of debate,
and it is reasonable that resection decisions be guided
by identified risk factors (7,8).

CASE PRESENTATION

A 14-year-old boy with adequate nutritional status
presented with generalized abdominal pain, described
as continuous and accompanied by nausea and
vomiting twice daily, with greenish fluid content. His
last bowel movement occurred three hours prior to
hospital admission, with a small amount of yellow,
watery stool. Two days earlier, he had experienced
frequent loose stools (>3 times/day) with particulate
matter. The last passage of flatus was also two days
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ago. The symptoms were accompanied by fever, which
began three days prior and persisted. The patient had
undergone traditional abdominal massage therapy
three times without improvement before being
brought to the Emergency Department of Dr. Hasan
Sadikin General Hospital, Bandung.

Physical Examination Findings

The patient was alert (compos mentis) with a body
temperature of 38°C. Abdominal examination revealed
a distended abdomen without visible bowel contours
or peristaltic movements (as can be seen in fig. 1).
Bowel sounds were diminished. The abdomen was
tense with generalized tenderness and muscular
guarding. Digital rectal examination showed a
collapsed ampulla. Nasogastric tube insertion yielded
250 cc of greenish fluid. Laboratory tests showed a
leukocyte count of 4,910/uL and a C-reactive protein
(CRP) level of 13.28 mg/L.

Abdominal X-ray revealed dilated small bowel loops
with a "hearing bone" appearance. No colonic gas was
observed. Multiple air-fluid levels were present,
suggesting a high-level intestinal obstruction (fig. 2).

The patient was clinically diagnosed with diffuse
peritonitis, suspected to be due to a perforated appen-
dicitis, and was scheduled for exploratory laparotomy.

Surgery

Intraoperative findings revealed a Meckel’s diverticu-
lum 270 cm distal to the ligament of Treitz, accompanied
by Grade 2 adhesions and evidence of proximal ileal
twisting at its base. A wedge excision of the diverticulum
was performed, followed by primary closure and
over-sewing of the involved bowel segment. The
Meckel’s diverticulum measured 7 cm in length, 4 cm in
width, with a 1.5 cm base diameter (fig. 3).

Figure 1 - Clinical Abdominal Photograph
(a) front view; (b) side view
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. -
Figure 2 - Abdominal X-ray
(a) supine; (b) erect

The histopathological examination revealed non-
specific chronic inflammation with mild dysplasia in the
Meckel’s diverticulum. On postoperative day 10, signs

of partial small bowel obstruction were observed
(fig. 4), suspected to be due to adhesions or ileal
stenosis at the site of previous wedge excision with
primary closure and over-sewing. Initially, the
condition was managed with conservative measures,
including bowel rest (NPO), intravenous fluid adminis-
tration, and nasogastric tube decompression to relieve
pressure. However, as these measures did not resolve
the obstruction, a decision was made to proceed with
a re-exploratory laparotomy to lyse the adhesions and
restore normal bowel function.

Re-exploratory laparotomy revealed a partial small
bowel obstruction caused by an ileal stricture at the
site of the previous Meckel’s diverticulum, following
wedge excision, primary closure, and over-sewing. This
was accompanied by Grade 3-4 adhesions. The patient
subsequently underwent adhesiolysis and end-to-end
ileal resection with anastomosis (fig. 5).

Figure 3 - Intraoperative photographs from
exploratory laparotomy.

(a) hematoma along the entire jejunoileal region;
(b) dilatation of the jejunum extending to the
ileum; (c) Meckel’s diverticulum located 270 cm
distal to the ligament of Treitz, with Grade 2
adhesions in the surrounding area and evidence
of proximal ileal twisting at the diverticular base;
wedge excision was performed followed by
primary closure and over-sewing of the affected
intestinal segment; (d) enlarged lymph nodes in
the mesentery near the diverticulum; (e) no signs
of inflammation in the appendix; (f) Meckel’s
diverticulum measuring 7 cm in length, 4 cm
in width, and 1.5 cm at the base diameter

S78

Surgery, Gastroenterology and Oncology, 30, 2 Suppl, 2025



Meckel’s Diverticulum: What Options Do We Have? A Case Report with Systematic Review

L\

.yt

Figure 4 - Follow-up Abdominal X-ray
(a) supine; (b) erect

LITERATURE SEARCH

Search Strategy

We conducted a literature search using PubMed,

Google Scholar, and Cochrane Database with the
keywords "Meckel’s diverticulum," "children," and
"management." The search focused on the manage-
ment approaches used in patients. Articles included
were those published between 2012 and 2022.
Studies selected for analysis addressed incidental
findings, symptomatic cases, complications, surgical
methods, and resection options relevant to the case
presented above - a 14-year-old boy who underwent
exploratory laparotomy with wedge excision of
Meckel’s diverticulum. We conducted a critical
appraisal using the CEBM (University of Oxford) and
the JBI critical appraisal checklist. The level of
evidence (LoE) was determined according to the
2011 classification by the Centre for Evidence-Based
Medicine, University of Oxford.

Searching Result
The search yielded 347 articles, of which only 8 met

Figure 5 - Intraoperative photographs from re-exploratory
laparotomy. (a) grade 3-4 adhesions between ileal loops,

with evidence of healing from a previous ileal hematoma;
(b) grade 3-4 adhesions between the ileum and sigmoid
colon; (c) dilated ileum at adhesion sites; (d, e) fibrotic
tissue at the previous wedge excision site forming an 8

cm ileal stricture; (f) a 14 cm ileal segment was resected,

including the stricture portion
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Table 1 - Literature search

strategy and results by  pypmed

database

Keywords Number of articles found Relevant articles
meckel's diverticula; children; management 28 3
Google Scholar 314 5
Cochrane 5 0

the inclusion criteria and were therefore included in
the review (table 1). The flow diagram of the study
selection process is presented at fig. 6. A summary of
the included articles is presented in table 2. Due to the

time required for a comprehensive systematic review,
our literature search was conducted up to the year
2022. Consequently, our findings may not reflect
publications from 2023 onwards.

Table 2 - Literature search results

First Author, Year Information

Country

Method

Sample Size LoE Result

Xiao-Kun, 2017° Clinical
symptoms

China

Retrospective
cohort

102 patients

1B

Lower gastrointestinal bleeding (41 patients), secondary intussusception
(32 patients), and clinical signs of peritonitis (12 patients) were among the
most common presentations. Eight patients experienced perforation, and
seven were diagnosed with bowel obstruction.

Almetaher, 2020  Clinical
symptoms

Egypt

Case series

5 patients

The clinical presentation of Meckel’s diverticulum (MD) often mimics acute
appendicitis and should be considered in patients presenting with right
lower quadrant abdominal pain. Preoperative diagnosis of MD complications
is challenging and requires a high index of suspicion, as it is often an
unexpected intraoperative finding. Surgical intervention is the mainstay of
treatment for symptomatic MD, whether through wedge resection for
narrow-based diverticula or segmental bowel resection for inflamed or
broad-based diverticula.

Kocaman, 2022""  Guidelines

Tiirkiye

Retrospective
cohort

47 patients

1B

Preoperative diagnosis of MD is particularly difficult in the absence of
classic symptoms such as currant jelly stool. In symptomatic MD, the
surgical approach - simple diverticulectomy, wedge resection, or
segmental resection - should be tailored to the complication caused by the
diverticulum.

Shin, 2021 Guidelines

Korea

Retrospective
cohort

25 patients

1B

Surgical resection is a safe and effective treatment for symptomatic MD.
Laparoscopic or laparoscopically-assisted diverticulectomy or bowel
resection are viable options. MD may present as bowel obstruction,
perforated peritonitis, diverticulitis, or lower gastrointestinal bleeding,
occasionally accompanied by intestinal gangrene. Prompt surgical
intervention is essential to reduce morbidity and mortality. Symptomatic
MD and persistent vitelline duct (PVID) are significant causes of acute
intestinal obstruction in both children and adults, with delayed treatment
associated with higher mortality.

Ramesh, 2017 Clinical
symptoms

Egypt

Retrospective
cohort

45 patients

1B

Surgical resection is a safe and effective treatment for symptomatic MD.
Laparoscopic or laparoscopically-assisted diverticulectomy or bowel
resection are viable options. MD may present as bowel obstruction,
perforated peritonitis, diverticulitis, or lower gastrointestinal bleeding,
occasionally accompanied by intestinal gangrene. Prompt surgical
intervention is essential to reduce morbidity and mortality. Symptomatic
MD and persistent vitelline duct (PVID) are significant causes of acute
intestinal obstruction in both children and adults, with delayed treatment
associated with higher mortality.

Charki, 2019 Complications

France

Case series

18 patients

The most frequent complications include acute intussusception and bowel
obstruction. Other complications include infection (1 case) and gastro-
intestinal inflammation (2 cases). Three patients underwent laparoscopic
resection and anastomosis; others were treated via laparotomy. One case
required ileostomy, followed by secondary closure.

Pattanaik, 2017 Clinical
symptoms,
Guidelines,
Complications

Thailand

Prospective
cohort

3726
laparotomy
surgeries

11B

The male-to-female ratio for MD is 3:2. The incidence of complications
decreases with age. Meckel's diverticulitis, peptic ulcer, and umbilical
sinus are more common in childhood. Segmental resection is preferred
over simple diverticulectomy. The presence of ectopic tissue cannot be
reliably identified through palpation of induration or wall thickening.
Mortality and morbidity rates in the symptomatic group were 8.7% each,
while in the incidental group, the rates were 0% and 4.6%, respectively.

Rajaram, 2021 Clinical
symptoms,
Guidelines,
Complications

Malaysia

Case series

6 patients

v

MD commonly presents as gastrointestinal bleeding, intestinal obstruction,
diverticulitis, or bowel perforation. Two cases were caused by bowel
obstruction secondary to a mesodiverticular band, one by bleeding, two by
intussusception, and one by Meckel’s diverticulitis.
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Pubmed
n=28

Cochrane
n=>5

Google schoolar
n=314
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A4

Relevant articles
based on titles
and abstracts
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Relevant articles
based on titles
and abstracts

n=0

Relevant articles
based on titles
and abstracts

n=33

Total
n=52

Excluded (n=44)

« not written in English
« full text not available

o publication year
before 2002

n=8

Figure 6 - Literature search flow diagram

DISCUSSION

A 14-year-old boy with adequate nutrition
presented with generalized abdominal pain. On
physical examination, no visible bowel contour or
peristalsis was observed on the abdominal wall,
bowel sounds were diminished, and muscular
guarding was noted. Digital rectal examination
revealed a collapsed ampulla. The working diagnosis
was diffuse peritonitis, suspected to be due to perfo-
rated appendicitis, and the patient was scheduled for
exploratory laparotomy.

A study by Shin et al. (12) reported a male-to-female
ratio of 3.1:1 in patients with Meckel’s diverticulum
(MD). Males were more likely to present with melena,
bowel obstruction, and diverticulitis, while no gender
difference was found in intussusception or perforation
cases. The mean age at diagnosis was 92.4 months
(range: 6 months to 17 years), with 18.2% of patients
under 1 year old, 18.2% between 1 and 5 years, and
63.6% over 5 years. Average age by presentation was
7.2 years (melena), 9.2 years (obstruction), 6.8 years
(intussusception), 8.4 years (perforation), and 6.8 years
(diverticulitis).

Surgery, Gastroenterology and Oncology, 30, 2 Suppl, 2025

These findings indicate that MD often presents with
nonspecific symptoms that vary by age. MD may
manifest as bowel obstruction, perforated peritonitis,
diverticulitis, or lower gastrointestinal bleeding, some-
times with associated bowel gangrene. Prompt surgical
intervention is essential to reduce morbidity and
mortality. Symptomatic MD is a significant cause of
acute abdominal or intestinal obstruction in both
children and adults, and delays in treatment are linked
to increased mortality (13).

Meckel’s diverticulum results from incomplete
obliteration of the omphalomesenteric duct, which
connects the yolk sac to the midgut during embryonic
development. This duct normally regresses by the
seventh gestational week (17). Failure of regression can
result in omphalomesenteric cysts, fistulas, or fibrous
bands that may lead to obstruction. If no attachments
are present, a true diverticulum may form - Meckel’s
diverticulum (18).

The "rule of twos" summarizes MD: present in 2% of
infants, 2 inches long, located within 2 feet of the ileo-
cecal valve, twice as common in males, and often
containing two types of tissue (gastric or pancreatic). It
is a true diverticulum, containing all layers of the small
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intestinal wall. Ectopic mucosa - typically gastric, but
also pancreatic, duodenal, colonic, or hepatobiliary -
may be present in 15% of cases (19,20).

Many patients with MD remain asymptomatic. Risk
factors for symptomatic MD include age <50, male sex,
diverticula >2 cm, presence of ectopic mucosa, wide
base, and fibrous bands. Gastric mucosa secretes acid
that is not neutralized, leading to adjacent ulceration
and painless rectal bleeding (21-23).

Ectopic mucosa may originate from the pancreas,
jejunum, or both. Bleeding usually occurs distal to the
diverticulum. Fibrous bands can cause small bowel
obstruction, and MD may serve as a lead point for
intussusception. Retained MD can also obstruct the
small bowel. Diverticulitis may result in perforation
(23,24).

Histopathology in this case revealed nonspecific
chronic inflammation with mild dysplasia in the
Meckel’s diverticulum. While MD typically shows ileal
mucosa, ectopic tissues like gastric (57%), duodenal,
colonic, pancreatic, Brunner's glands, hepatobiliary, or
endometrial mucosa may be found, usually near the tip.
Reported complication rates range from 4-16% (19).

Shin et al. (12) also found that some MD cases were
incidentally discovered during unrelated surgeries: 10%
during appendectomy, one during resection of a
mature ovarian teratoma, and another during laparo-
tomy for congenital megacolon. Symptomatic cases
made up 70%, with presentations including melena
(39.4%), obstruction (21.2%), intussusception (15.2%),
perforation (15.2%), and diverticulitis (9%).

On postoperative day 10, the patient exhibited signs
of partial small bowel obstruction, suspected to be due
to adhesive small bowel obstruction (ASBO) or ileal
stenosis following wedge excision and primary closure
at the previous MD site. The patient underwent re-
exploratory laparotomy. Pattanaik et al. reported an
8.7% mortality rate following relaparotomy and
recommended segmental resection over simple
diverticulectomy (LoE: IV, Recommendation: B).

A case series by Rajaram et al. (16) showed that
surgical resection is the preferred treatment for
symptomatic MD. Options include wedge resection for
narrow-based diverticula or segmental ileal resection
for broad-based lesions. Resection can be performed via
laparotomy, laparoscopically assisted intracorporeal or
extracorporeal methods (LoE: IV, Recommendation: C).

Kocaman et al. (11) recommended wedge resec-
tion to include adjacent ileum in patients with gastro-
intestinal bleeding, while segmental resection is
preferred for larger or advanced lesions. Simple
diverticu-lectomy may suffice for early intussusception,
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but in advanced cases, segmental resection is
preferred due to associated edema (LoE: IIB,
Recommendation: B).

Another series involved 15 patients undergoing
segmental bowel resection to remove MD, with
primary anastomosis in 12 cases. Morbidities included
two fistulas and two cases of postoperative peritonitis.
One patient died from septic shock. Heterotopic
mucosa was found in three patients, including gastric,
colonic, and combined types (25).

CONCLUSION

It is essential to determine whether to perform
wedge excision or segmental resection of Meckel’s
diverticulum based on intraoperative findings -
particularly in pediatric patients - considering the length
and width of the diverticulum, the presence of fibrotic
changes at its base, and the surrounding area’s
potential for recurrent obstruction due to ileal stricture.
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