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appendicitis, Crohn’s disease, and peptic ulcer disease. It may remain completely asymptomatic. Ultrasonograms
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Quick Response Code: INTRODUCTION

Meckel’s diverticulum is a true congenital small intestinal diverticulum present in approximately
two per cent of the population. In most cases, it remains silent throughout life. It has varied
presentations which overlap with common conditions such as acute appendicitis. As the incidence
of acute appendicitis significantly outweighs Meckel’s diverticulitis, it is often overlooked. This is
a case of a 15-year-old boy who presented with signs and symptoms of acute appendicitis, later
confirmed to be a perforated inflamed Meckel’s diverticulum.

CASE REPORT

A 15-year-old boy presented to the surgical emergency with acute pain in the periumbilical
region for 1 day. On clinical examination, tenderness was elicited on superficial and deep
palpation, predominantly in the right iliac fossa (RIF). A lump was felt in the right periumbilical
region. A clinical diagnosis of appendicular perforation with an appendicular chunk was
made. His complete blood hemogram was normal, with a total leukocyte count of 10,000/
mm?®. Electrolytes, liver function tests, urinalysis, and amylase levels were within normal limits.
The upright abdominal radiograph was normal. He underwent an emergency ultrasonogram
which showed a blind-ending bowel loop ending into a small bowel loop in the RIF with a
collection at the apex and suspicious sealed perforation in its posterior wall [Figure la].
This loop was directed towards the midline, and a fibrous band was seen connecting its tip
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Figure 1: Sonogram of the lower abdomen of a 15-year-old boy using a
linear high-frequency transducer show (a) A 4.5 cm long, blind-ending
bowel loop arising from the ileum (white arrow) with a fluid-filled
collection showing gut signature at its apex (white asterisk). Its posterior
wall near the apex (white arrowhead) has a focal breach. (b) shows a
fibrous band connecting collection (asterisk) tip (red arrowheads) to
the umbilicus (yellow arrow). (c) The axial view of the diverticulum
mimics a well-described pseudo gestational sac appearance of potential
Meckel’s diverticulum (red arrow). (d) Depicts a normal appendix and
the ileocecal junction with their communication with the cecum.

Figure 2: Axial and coronal reformatted images of contrast-enhanced
Computed Tomography with positive oral contrast of the abdomen
of the same patient show (a) an inflamed Meckel’s diverticulum
with surrounding fat stranding and collection at its apex (area
within yellow oval), (b) the origin of the diverticulum from the
antimesenteric aspect of the ileum (yellow arrow), (c) shows a focal
breach in its posterior wall (orange arrow), and (d) shows a normal
appendix (white arrow) and ileocecal junction (black arrow).

to the umbilicus [Figure 1b]. The axial section through
the diverticulum showed a pseudogestational sac-like
appearance [Figure 1c], well described in the literature
for potential Meckel’s diverticulitis."! A normal appendix
suggested the possibility of perforated Meckel’s diverticulitis
[Figure 1d]. A contrast-enhanced computed tomography
with positive oral contrast abdomen pelvis was performed,

which confirmed the diagnosis of Meckel’s diverticulitis
with a localized intraluminal collection at its apex and a
focal breach in its posterior wall [Figure 2]. The patient first
underwent diagnostic laparoscopy to assess complications
and the feasibility of performing laparoscopic removal of
the diverticulum, followed by complete surgical excision
of the diverticulum and mesodiverticular band [Figure 3].
The surgical specimen was sent for histology which
showed ectopic gastric tissue [Figure 4]. The patient had an
uneventful course post-surgery and was discharged within
48 h of surgery. No complications were encountered on
follow-up in routine surgical outpatient department after
15 days.

DISCUSSION
Embryology

The omphalomesenteric duct is an embryonic structure
that connects the primitive midgut with the yolk sac till
the 7" intrauterine week; subsequently, it obliterates to
form a thin fibrous band which gradually involutes by the
10" intrauterine week. The incomplete regression of the
omphalomesenteric duct can result in a range of anomalies
[Figure 5], such as (a) umbilicoileal fistula; (b) Meckel’s
diverticulum; (c) Vitelline sinus; (d) omphalomesenteric
duct cyst; and (e) fibrous cord. These account for 98% of all
the anomalies of the omphalomesenteric duct.

Anatomy

Meckel’s diverticulum, named after Sir Johann Friedrich
Meckel, a surgeon who first described incomplete obliteration
of the omphalomesenteric duct in 1809. It arises when the
ileal end of the omphalomesenteric duct remains patent,
and the umbilical end is atrophied. It is a true diverticulum
comprising all the layers of the intestinal wall. It arises from
the antimesenteric border of the ileum. However, cases
of mesenteric origin of Meckel’s diverticulum have been
reported.¥ It is supplied by a persistent vitelline artery which
arises from the distal ileal branch of the superior mesenteric
artery.**! The length of the Meckel’s diverticulum ranges
from 1 to 10 cm in most reported cases, with a mean length
of 5 cm, as in our case. Giant Meckel diverticulum (=5 cm)
is rare and often associated with intestinal obstruction
complications.®

Complications

Intestinal obstruction is the most common complication in
adult patients.”’ The second most common complication
in adults is diverticulitis and perforation (as in our case),
occurring at a combined rate of almost 20% and are often
indistinguishable from acute appendicitis until visualization in
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Figure 3: (a) Diagnostic laparoscopy and (b) intraoperative images of the same patient show a
diverticulum arising from the antimesenteric border of the ileum (white arrows) with an inflamed
ulcerated tip (area within the circle) and a focal site of perforation near its tip (yellow arrow). This
image also shows the mesentery of the ileum (black asterisks) and mesodiverticular band (black
arrow). (c) Image of the resected diverticulum.

Figure 4: Histopathological slides (a and b) of the resected specimen
show heterotopic gastric mucosa.

P12
D).

Figure 5: Diagrammatic representation of various anomalies due to
incomplete regression of embryonic omphalomesenteric duct are
depicted: (a) Umbilico-ileal fistula, (b) Meckel's diverticulum with a
fibrous band, (c) Vitelline sinus, (d) Vitelline cyst, and (e) Fibrous cord.

the operating room."! Moore and Johnston reported that in a
series of 50 patients, 40% of patients with Meckel’s diverticulum
had a pre-operative diagnosis of acute appendicitis.

Hemorrhage is the most common presentation in children,
reported in over 50% of cases.'”’ About 90% of the bleeding
diverticula contain heterotopic gastric mucosa, as in our
case. This mucosa allows the diverticulum to be picked up

radiologically by the 99m Tc-pertechnetate Meckel’s scan. The
other less common forms of heterotopic tissue described are
pancreatic, carcinoid, duodenal, colonic, and endometrial.

In cases of active bleeding, to see contrast blush on CT
angiography, bleeding should occur at a minimum rate
of >0.5 mL/min.”! In patients presenting with occult
lower gastrointestinal bleeding with negative scintigraphy,
angiography can aid in the diagnosis of Meckel’s diverticulum
by demonstrating the presence of a persistent vitelline artery.

A comprehensive review conducted by the Mayo Clinic on
1476 patients suggested the following risk factors associated
with symptomatic diverticula - (1) patient younger than
50 years; (2) male gender; (3) diverticulum length >2 cmyj
and (4) ectopic or abnormal features within a diverticulum.
Their study showed that even with the fulfillment of a single
criterion, the overall proportion of symptomatic Meckel
diverticulum was 17%. Hence, it recommended the removal of
all incidental diverticula that fulfill any of these four criteria.!"!

CONCLUSION

Due to the poor availability of cross-sectional studies, there is
considerable dependence on ultrasonography in two or three-tier
cities. Knowing ultrasonogram features of Meckel’s diverticulitis
would re-enforce the trainees to recollect that all blind ending
bowel loops in the right iliac fossa need not necessarily be the
appendix. Hence an attempt for proper documentation of the
origin of any blind ending bowel loop is desirable.

TEACHING POINTS

e Blind ending bowel loop in the right iliac fossa is not
always appendix; the possibility of Meckel’s diverticulum
should be raised when the exact origin from the cecum
is not demonstrated.

e All fluid-filled structures with gut signature in
umbilical or periumbilical location on ultrasonogram
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should be evaluated for the possibility of congenital
remnants such as omphalomesenteric  cyst,
complicated Meckel’s diverticulum, and intestinal
duplication cyst.

Imaging helps in the early diagnosis of Meckel’s
diverticulitis and prevents life-threatening complications
such as small bowel obstruction, gangrenous
diverticulum, perforative peritonitis, and bleeding.
Raising the possibility of Meckel’s diverticulitis on
imaging saves complications associated with emergency
surgical exploration, and a diagnostic laparoscopy or
nuclear scans can be performed.

MCQs

L.

All are true about Meckel’s diverticulum except?
a.  Arises from the mesenteric border

b. 2 inches from the ileocecal junction

¢. 2cminlength

d. Has a gut signature

Answer Key: a

2.

Which of the following condition is a predisposing
condition for Meckel’s diverticulitis?

a. Typhoid
b. Crohn’s disease
c. VACTERAL

d. Intestinal Koch’s

Answer Key: b

3.

Which of the following is not a complication of Meckel’s
diverticulum?

a. Intestinal obstruction

b. Gastrointestinal hemorrhage

¢. Hernia

d. Hematuria

Answer Key: d
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