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Meckel’s diverticulum (MD), first documented by Wilhelm Fabricius Hildanus in 1598 as
a small bowel diverticulum and later detailed by Johann Friedrich Meckel in 1809, is a
remnant of the vitellointestinal duct connecting the fetal gut with the yolk sac. It is a true
diverticulum, comprising of all the layers of the bowel wall. The commonly cited “rule of
2s” regarding the diverticulum is: Occurs in 2% of the population, has a 2:1 male-to-female
ratio, usually discovered by 2 years of age, located 2 feet from the ileocecal valve, and
commonly 2 cm in diameter and 2 inches long. Most Meckel diverticula are benign and
are incidentally discovered during autopsy, laparotomy, or barium studies. Vitellointestinal
duct lining cell being pluripotent, heterotopic tissues such as gastric, pancreatic followed by
others might be found. Common clinical presentation in symptomatic cases is gastrointestinal
hemorrhages followed by intestinal obstruction, diverticulitis, cystic abdominal mass, patent
umbilical fistula, and neoplasm. Clinical signs and symptoms are non-specific simulating
other abdominal emergencies and routine radiology is unable to detect the anomaly in rural
peripheral centers. Hence, prompt surgical intervention may be needed in emergency cases.
Diverticulectomy or ileal segment resection with end-to-end anastomosis is done. Due to
the difficulty of diagnosing a pathologic MD pre-operatively, many surgeons recommend
prophylactic diverticulectomy in those found incidentally.
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INTRODUCTION

Wilhelm Fabricius Hildanus first documented the
presence of a small bowel diverticulum in 1598." This
diverticulum in 1809 was named after Johann Friedrich
Meckel who detailed its anatomy and embryology.* Meckel’s
diverticulum (MD) is a remnant of the vitellointestinal
(omphalomesenteric) duct connecting the fetal gut with
the yolk sac and it normally involutes between the 5" and
7" weeks of gestation. Failure of this involution results in
a variety of abnormalities arising from persistence of the
remnant. The most common anomaly (90%) is the classic
MD - a true diverticulum, comprising of all the layers of

the bowel wall. The usual manifestation is a relatively wide-
mouthed diverticulum measuring about 5 cm in length,
with a diameter of up to 2 cm.’

A systematic review of autopsy studies showed the
incidence as 1.2%.° The MD association may be more in
patients with major anomalies of the umbilicus, alimentary
tract, nervous system, or cardiovascular system.” The
commonly cited “rule of 2s” regarding the diverticulum
is: Occurs in 2% of the population, has a 2:1 male-to-
female ratio, usually discovered by 2 years of age, located
2 feet from the ileocecal valve, and commonly 2 cm in
diameter and 2 inches long. The vitelline duct lining cells

Address for Correspondence:

Dr. Dwaipayan Samaddar, Associate Professor, Department of General Surgery, North Bengal Medical College and Hospital, K 4, 100
Pearls, Jyotinagar, Zilla Parishad Road, Siliguri-734001, West Bengal, India. Mobile: +91-7001525003.

E-mail: drdsam07@gmail.com

Asian Journal of Medical Sciences | Jan 2024 | Vol 15 | Issue 1

279


https://doi.org/10.3126/ajms.v15i1.59682
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

Bagchi, et al. Meckel’s diverticulum with varied clinicopathological presentations

are pluripotent; so, it is common to find heterotopic tissue
within the MD, the most common being gastric mucosa
(about 50% of all MDs) followed by pancreatic mucosa
(about 5%) and rarely colonic mucosa. More rarely, it may
contain duodenal, colonic, or endometrial tissue.>*

An estimated 4% of patients with MD will become
symptomatic, and the risk of developing symptoms decreases
with age. A report based on data from the pediatric health
information system database found that 53% of Meckel
diverticulectomies are performed before 4 years of age.
However, as a whole, no sex predilection is noted.?

Common clinical presentation in symptomatic cases is
gastrointestinal hemorrhage due to heterotopic gastric
mucosal acid secretion inducing ileal ulceration (25-50%
— both acute and chronic-chronic ones leading to anemia),
intestinal obstruction (causes being volvulus, intussusception,
and incarcerated MD, i.e., Littre’s hernia in hernial sacs of
different sites and thus being symptomatic accordingly),
and diverticulitis (10-20% — common in adults-mimicking
appendicitis and in severe cases leading to perforation
and appendicitis). Less common presentations are cystic
abdominal mass, umbilical fistula (patent vitelline duct), and
neoplasms (neuroendoctine ones being common — 77%).%

MD is difficult to diagnose by routine radiology and an acute
clinical presentation especially in a rural tertiary care center
might not always allow us taking the advantage of sodium
#mTe-pertechnetate scintigraphy (85% sensitive in children
having MD with gastric mucosa). In adults, sensitivity gets
decreased (68%) giving false-negative results and barium
contrast imaging, mesenteric arteriography, and double-
balloon endoscopy might be helpful. In acute hemorrhage,
angiography is sometimes useful. Surgical intervention
without any delay is of utmost importance in case of acute
hemorrhagic emergencies and hemodynamic instability.”

The aim of our study was to present the wide spectrum
of clinicopathological presentation and their management
of MD at a rural tertiary care center with constrained
logistics. To that effect, we are presenting here a case series
composed of ten such cases of MD (from January 01, 2022,
to October 31, 2022).

CASE1

A 3-year-old male baby presented to emergency with
symptoms of abdominal pain and distension of 4 days
duration and bilious vomiting for 1 day. On examination,
the child was stable with abdominal distension and increased
peristalsis. Intestinal obstruction was clinically suspected
and confirmed by plain X-ray and ultrasound abdomen. On
laparotomy distended ileal loops with volvulus over a band
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that was nothing but a MD that was stuck to the umbilicus
(Figure 1). Volvulus was undone along with resection of
MD. Post-operative period was uneventful. Biopsy report
showed inflammatory ileal segment and MD without any
other significant pathology (Figure 2).

CASE 2

A 16-year-old female presented to emergency with
complaints of pain abdomen and distension for the past
2 days. The patient was hypotensive and had diffuse
abdominal tenderness with guarding and rigidity. After
resuscitation, X-ray erect abdomen and ultrasound was
done which confirmed clinical diagnosis of perforative
peritonitis. At laparotomy, MD perforation at the base was
detected. Resection of MD and ileal segment along with
end-to-end anastomosis was done. Post-operative period
was uneventful with biopsy report showing congestion,
edema, and inflammatory changes (Figures 3, 4a and 4b)
in small bowel, serositis, and acute diverticulitis.

Figure 1: Meckel’s diverticulum causing band obstruction

Figure 2: Meckel's diverticulum with submucosal congestion and
edema
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CASE 3

A 45-year-old male presented with distension of abdomen
for the past few days, history of not passing stools, and
vomiting for 1 day. His vitals were stable. Clinically,
abdomen was distended with hyperperistalsis without any
palpable mass. Digital rectal examination revealed no mass
but there was no fecal staining either. Clinical diagnosis of
obstruction was confirmed by X-ray erect abdomen and
ultrasound abdomen. At laparotomy, a growth was detected
at rectum. Anterior resection was done. Incidentally, MD
was noted with wide mouth and was not resected.

CASE 4

A 41-year-old male presented with fever, nausea, vomiting,
and periumbilical pain of 3-day duration. On examination,
involuntary guarding of the suprapubic region was
noted. Biochemistry revealed a normal lipase and urinary
analysis, with leukocytosis (19.4x10°/L). Straight X-ray
abdomen showed small bowel obstruction. A contrast
enhanced computerized tomography (CECT) scan of
the abdomen included a distal small bowel obstruction
near the terminal ileum (target lesion) and free fluid in
the pelvis. The patient was taken to the emergency with

Figure 3: Meckel’s diverticulum perforated at base, ligation of
vitellointestinal artery
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Figure 4: (a) Meckel’s diverticulum with inflammation. (b) Subserosal
inflammation
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an acute abdomen. At surgery, 20 cm of ileum and cecum
were resected including a large inflammatory mesenteric
mass (limited right hemicolectomy). The patient recovered
and was discharged uneventfully. Biopsy showed MD
with an acute inflammatory mesenteric mass obstructed
by a fecolith, resulting in ulceration and perforation.
Hemorrhage and reactive lymphoid hyperplasia were also
present in that region of the MD (Figure 5). The MD
was found 24 cm from the terminal ileum - consistent
with the diagnosis.

CASE 5

A 19-year-old female presented with hematochezia
of 4-day duration, increasing light-headedness,
shortness of breath, palpitations, headache, and
fatigue. The patient was hemodynamically unstable
having a hemoglobin level of 4.8 g/dL. The patient
was resuscitated for a presumed lower gastrointestinal

A1

Figure 5: Meckel’s diverticulum with reactive lymphoid hyperplasia

Figure 6: Contrast-enhanced computerized tomography demonstrating
Meckel’s diverticulum
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bleed. There was no evidence of active hemorrhage
on initial investigation such as endoscopy, mesenteric
angiogram, or colonoscopy. We do not have Meckel’s
scan facility here; so, CECT was done that revealed
MD (Figure 6). The patient was operated and MD
was resected along with adjacent ileum. Recovery was
uneventful. Hematochezia subsided. The pathology
report showed inflamed MD with antral metaplasia
wand ulceration present at the base.

CASE 6

A 16-year-old girl came to emergency with complaints
of pain abdomen for 3 days. On examination, vitals
were within normal limits. There was tenderness at
McBurney’s point with rebound tenderness. Diagnosed
as acute appendicitis patient was posted for laparoscopic
appendectomy; along with inflamed appendix incidentally,
we noticed MD. Appendectomy was done and MD left
unresected (Figure 7).

Figure 7: Meckel’s diverticulum in appendicitis

Figure 8: Inflamed tip of Meckel’s diverticulum
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CASE 7

A 15-year-old girl presented with a history of pain
abdomen and vomiting for 2 days. On examination,
there was tenderness noted in McBurney’s point with
rebound tenderness. Diagnosis of acute appendicitis
was made, planned for open appendectomy. Appendix
was normal and on exploration of ileum, inflamed MD
tip (Figure 8) was noted and diverticulectomy was done.
The patient was discharged uneventfully. Biopsy showed
inflamed MD.

CASE 8

Presentation and the course of the disease were identical
to our case 1; only difference being the patient was a 2-year
female child.

CASE 9

Presentation and the course of the disecase were
identical to our case 7 with differences in the age and
sex of the patient and histopathology report. Here,
the patient was an 18-year-old male with pancreatic
heterotopia (Figure 9).

CASE 10

A 46-year-old male presented with excruciating pain in RIF
with all the imaging studies (ultrasound sonography, erect
abdominal X-ray, and computed tomography) being normal
but having leukocytosis. As pain was not responding to
conservative management, emergency laparotomy was
performed. Inflamed MD was detected and resected along
with normal looking appendix. Histopathology report

Figure 9: Pancreatic heterotopia
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showed the presence of well-differentiated neuroendocrine
tumor (NET) of 2 cm size in mucosa not invading in
muscle layer, grade 1 expressing strong and intense
cytoplasmic positivity for synaptophysin and chromogranin
(Figures 10-12).
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Figure 12: Chromogranin in Meckel's diverticulum (neuroendocrine
tumor)
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DISCUSSION

Out of ten cases with MD, two were children, five
were under 20 years of age, and five were females. Two
cases were incidentally detected - one had rectal mass
and other had inflamed appendix - in both the cases,
wide mouthed MDs were left unresected. Both the
children presented with obstructive symptoms due to
MD and volvulus. Two had MD perforation, one having
obstruction due to post-perforation inflammatory
mesenteric mass. One patient had GI hemorrhage.
Diverticulitis was seen in most of the patients having
undergone diverticulectomy. One case had the presence
of MD NET. Antral metaplasia was seen in one case
with hemorrhage and MDitis and pancreatic heterotopia
was also present in one case having MDitis. Most of the
patients reported here came to our surgery emergency
unit with abdominal complaints resulting in more
number of cases with MD pathology than incidentaloma
as reported in literatures.

Technetium 99m pertechnetate scan is used for diagnosis
which is highly sensitive and specific in both pediatric and
adult population.®” Other diagnostic modalities include
batium enema/follow through (Figure 13), CECT, capsule
endoscopy, and angiography.

If conservative methods fail to control hemorrhage,
diverticulectomy or ileal segment resection with end-to-end
anastomosis is done. Treatment of perforation is segmental
resection with end-to-end anastomosis. Pathophysiology
of diverticulitis is similar to that of acute appendicitis,
with inflammation secondary to stasis (due to fecolith or
parasites or foreign body) and bacterial infection.™® Usually,
treatment is diverticulectomy. A wedge resection of the
MD is generally carried out, and occasionally, some ileum
is resected by end-to-end anastomosis.

Figure 13: Barium enema in Meckel’s diverticulum
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The results of surgical excision are generally excellent.
From various studies, the cumulative incidence of
early post-operative complications was about 12%
and the mortality rate was about 1.5%. The cumulative
incidence of late post-operative complications during
a 20-year follow-up was 7%. Diverticulectomy for MD
found incidentally has been criticized, but incidental
diverticulectomies are safer, with an overall rate of
morbidity of 2% and a mortality of 1%.” Due to
the difficulty of diagnosing a pathologic MD pre-
operatively, many surgeons recommend prophylactic
diverticulectomy in those found incidentally.'” This
recommendation is based on lower morbidity rates
when compared to the resection of pathologic
diverticula."

Published literature concludes that most of the MD are
discovered incidentally and are benign and malignant
transformation is unusual with reported incidence
to be only 0.5-3.2%. Carcinoid is the most common
primary diverticular malignancy 33-44%, followed by
leiomyosarcoma 18-25%, adenocarcinoma 12—-16%, and
gastrointestinal stromal tumors representing 12% of
primary tumors in MD. Rare histological subtypes include
pancreatic carcinoma and intraductal papillary mucinous
neoplasms.'>"

CONCLUSION

MD is largely asymptomatic or an incidentaloma. However,
appreciation of the various types of clinical presentation
of MD shall help in considering MD as a differential
diagnosis in patients with abdominal complaints. Proper
histopathology confirms heterotopia and malignancy
where present.
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