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ABSTRACT

Background: Meckel’s diverticulum (MD) is the
one of the most common congenital malformation
of gastrointestinal tract and has varied clinical
presentations. We are presenting here our 12-year
experiences with MD in children at tertiary care
hospital in North India. It highlights the fact that isolated
gangrene of MD can occur, and it is associated with
increased morbidity. Materials and Methods: This
retrospective study is conducted by analysing the
medical records of the patients who were operated
for MD in the last 12 years in paediatric surgery
department at our hospital. Results: Sixty-five
patients were operated for MD in study period; in this
52 were males and 13 were females with mean age of
presentation 3.2 years. The most common presentation
was intestinal obstruction seen in 86.1% (56 cases).
Intestinal haemorrhage was seen in 4.6% (3 cases)
and diverticulitis in 3% (2 cases). Perforation of
the gut with peritonitis was present in 6.1% (four
cases). Cause of obstruction was intussusception in
21.4% (12 cases), fibrous band connected to umbilicus
in 17.8% (10 cases), volvulus in 17.8% (10 cases),
kinking in 16.0% (9 cases), knotting in 14.2% (8 cases)
and herniation of gut below in 12.5% (7 cases).
Isolated gangrene of MD was present in ten cases
with intestinal obstruction. The ectopic gastric mucosa
was seen in three and pancreatic mucosa in two
cases. Mortality and morbidity during the study were
one and three cases, respectively. Conclusion: MD
may remain clinically silent for lifetime, or it may have
life-threatening complications. In our series, intestinal
obstruction and not the haemorrhage was the most
common presentation. Isolated gangrene of MD with
obstruction was present in significant numbers, which
we failed to find in literature.
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INTRODUCTION

Meckel’s diverticulum (MD) was first reported by
Meckel in 1809, by describing its embryological origin
as remnant of omphalomesenteric duct. Although
Fabricus Hildamus pictured ileal diverticulum much
earlier in 1650 but he fails to describe its embryological
origin. It was named after Meckel, who was first to
publish the detailed description.!

During fetal period yolk sac and primitive gut are
connected by the omphalomesenteric duct.” The failure
of this duct to disappear completely gives rise to various
malformations such as omphalomesenteric fistula,
enterocyst, umbilical sinus, fibrous cord and MD.F!
Of these, MD is the most common anomaly in which
proximal part of omphalomesenteric remains patent!*
with equal incidence in male and female."

MD is located typically on anti-mesenteric border at
terminal ileum and very rarely on the mesenteric side.
It is a true diverticulum containing all layers of the
bowel wall.l®! It derives its blood supply through two
vitelline arteries which are the remnants of embryologic
omphalomesenteric blood vessels. MD commonly
follow ‘rule of 2s’ as it occurs in 2% of population,
usually discovered before 2 years of age, situated within
2 feet of ileocecal valve, 2 inches in length and 2 cm
in diameter.

Vitelline duct contain pluripotent cells so MD may
contain heterotopic tissue.”” Gastric mucosa is
the most common type ectopic tissue followed by
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pancreatic and rarely colonic and biliary mucosa. This
heterotopic mucosa is main underlying pathological
reason behind complications such as haemorrhage
and perforation.®» MD can occur alone or along
with other developmental anomalies such as CNS
malformations, exomphalos, anorectal malformations
and esophageal atresia.l®9

As described by Mayo that ‘Meckel’s diverticulum
is frequently suspected, often overlooked for, and
seldom found’.l"®® MD may remain asymptomatic,
usually present with the complications associated
with it. MD can present at any age, but complications
occur more frequently in children. The risk of showing
clinical manifestations is reported 25-33%./"""**! Various
complications can arise in the form of intestinal
obstruction, haemorrhage, diverticulitis, perforation
and very rarely vesicodiverticular fistulae and tumours.

Segmental resection is the treatment of choice in case
of symptomatic MD because adjoining normal ileum is
also resected because it may contain ectopic mucosa.**

The purpose of this study was to analyse the incidence
of clinical manifestation of MD in children and their
outcome while comparing to other studies conducted
so for.

MATERIALS AND METHODS

It was a retrospective observational study, conducted
at a tertiary level teaching hospital. All the available
medical records of patients who were operated for MD
at paediatric surgery department from 2002 to 2015
were reviewed. All operated cases were confirmed
for diagnosis by histopathological examination (HPE).
We categorised the patients according to age, gender,
clinical presentation, peroperative, HPE findings and
outcome of the patient.

RESULTS

A total of 65 patients were operated for MD in period of
12 years starting from 2002 to 2015. Out of 65 patients,
52 were males and 13 were females with male to
female ratio of 4:1. The average age of presentation was
3.2 years [Table 1]. Youngest case observed was 20 days
old neonate.

The most common presenting feature was intestinal
obstruction [Table 2] seen in 86.1% (56 cases). All of
the patients presented with abdominal pain and bilious
vomiting, abdominal distension and constipation. These
patients were put on intravenous fluids and nasogastric

Table 1: Distribution of patients according to age and
gender

Age (in years) Number of cases (%) Male Female
<1 14 (21.5) 9 5
1-5 30 (40.0) 24 2
6-10 11 (18.4) 10 3
>10 10 (20.0) 9 3
Total 65 52 13

Table 2: Distribution of patients according to clinical
presentation

Clinical features Number of cases Male Female
(n=65) (%)

Intestinal obstruction 56 (86.1) 48 8

Intestinal haemorrhage 3(4.6) 2 1

Diverticulitis 2 (3.0) 1 1

Perforation of MD 4(6.1) 1 3

with peritonitis
MD: Meckel’s diverticulum

decompression. Routine investigations complete blood
counts, blood urea, serum electrolytes, X-ray and
ultrasonography (USG) (abdomen) were done. After
stabilisation, patients were taken up for exploratory
laparotomy.

During laparotomy underlying cause of intestinal
obstruction was detected and treated accordingly
as in case of (1) intussusception in 21.4% (12 cases)
was manually reduced followed by diverticulectomy
and anastomosis, (2) when there was fibrous band
causing obstruction 17.8% (10 cases) and kinking in
16.0% (9 cases), it was divided, and obstruction was
relieved; in cases of vovulus in 17.8% (10 cases), it
was corrected by derotation with division of band;
(3) knotting of gut was present in 14.2% (8 cases);
(4) where there was internal hernia in 12.5% (7 cases), it
was reduced and vitelline artery was divided. In case of
volvulus in three patients and in herniation two patients
were having gangrene of gut. In a significant finding,
isolated gangrene of MD was seen in ten cases of the
intestinal obstruction cases with adjoining ileum was
normal on both sides of diverticulum. After correcting
the underlying cause of obstruction, resection of MD
along with normal ileum on both side of diverticulum
and ileoileal anastomosis was done.

In peroperative findings, the length of MD was ranging
from 4 to 12 cm [Figure 1]. A congenital band connecting
MD with umbilicus was present in ten cases, which was
the remnant of vitelline duct.

Intestinal haemorrhage was seen in 4.6% (three cases).
It was painless and massive lower gastrointestinal
haemorrhage in all patients. The mean age of patients
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having haemorrhage was 2.2 years (1.5-6 years).
All patients needed transfused blood to stabilise
them. Tc-99m scan was done after resuscitation
of the patient which came out to be positive in all
cases. Routine haematological investigations and
USG abdomen were done to rule out other causes
of bleeding. Thereafter patients were operated,
segmental resection of intestine and anastomosis were
done. HPE confirmed the diagnosis of MD in all three
patients. They all were found to have ectopic gastric
mucosa [Figure 2].

Inflammation of MD [Figure 2] was seen in 3.0%
(two cases). Both cases were older than 5 years of
age (7.5 and 8 years). These patients presented with
clinical features such as appendicitis in having nausea,
vomiting and tenderness on palpation. USG abdomen
showed no features of appendicitis. After preliminary
investigations and resuscitation, these patients were
taken for exploratory laparotomy. Appendix was found
normal in each patient. If treatment is delayed, inflamed
diverticulum can perforate and can lead to peritonitis.
Perforation of MD was seen in two cases which was
associated with diverticulitis. They were managed
by urgent surgery, in which perforation was located
at the base of MD. Peritoneal irrigation and resection
anastomosis were done.

HPE was done in every patient, which confirmed the
diagnosis of MD. Five patients were found to be having
ectopic mucosa, in which gastric mucosa was seen in
three and pancreatic mucosa was seen in two cases.

In post-operative period, the patient was managed
in the paediatric surgery ward. The average duration
of post-operative stay in the ward was 6 days. Sixty

Frov w

Figure 1: Peroperative picture showing large Meckel’s diverticulum attached
to umbilicus

patients were discharged from the ward after uneventful
hospital stay, with regular follow-up.

The incidence of morbidity was 6.1% (four cases), which
involve three cases of post-operative wound infections.
They were managed on intravenous antibiotics and
wound dressing. One case presented with post-operative
adhesions with intestinal obstruction, which was
managed conservatively. There was 1.5% (one case)
mortality in our series. It occurred in patient who
presented late with perforation of MD with septic shock
and diffuse peritonitis.

DISCUSSION

The incidence of MD is reported as 0.3—1.2% in general
population.l**®! Tt incidence is found to be equal in
male and females, but complications occur more
frequently in males.['! The lifetime risk of developing
complications is reported to be 4-6%.%% MD can
clinically present with a wide range of complications
as intestinal obstruction, intestinal haemorrhage and
diverticulitis with or without perforation.

In our series, total 65 patients were operated during
the study period for various symptom of MD. The
median age of presentation was 3.2 years (20 days to
14 years). In other series, median age of presentation
was ranging from 3.1 to 5.2 years.!'"?!l We observed
highest incidence (44.6%) in age group of 1-5 years.
Sixty percent of patients in our study were below 5 years
of age. Youngest patient in our study was 20 days old
neonate. In this case, MD was associated with fibrous
band connected to umbilical polyp. As we go on
with increase in age, the incidence of complications
decreases.

Figure 2: Peroperative picture showing inflamed and wide base Meckel’s
diverticulum
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Regarding distribution according to gender, male to
female ratio of 4:1 was observed, in our study. Here,
our results are in consistence with other studies which
had reported male:female ratio ranging from 1.5:1 to
5.5:1.” Higher incidence in male was also maintained
in different age groups also.

Intestinal obstruction was the most common complication
in our study group. It was observed in 86.1% (56 cases)
of the cases. We had considerably higher occurrence
of intestinal obstruction although it is reported second
most common presentation in children. The Mayo
clinical experience also reports intestinal obstruction as
the most common complication in paediatric age group,
but the incidence was 40%.#! Rutherford et al. while
studying 148 paediatric patients with MD found only
26 patients with intestinal obstruction.”" ur Rehman
et al. had observed high incidence of 82% for intestinal
obstruction,!®! which was very high like our results. In
an Indian study Ghritlaharey et al. found the incidence
of obstruction as 60%.12% In most of the other series,
this incidence was observed almost half from ours,
ranging from 40% to 48%.1'?11 Some authors such
as Blevarakis and Menezes et al. had reported even a
very low incidence (8.9% and 14.2%, respectively)®-2%!
of intestinal obstruction in paediatric age group. The
most common secondary cause of obstruction was
intussusception in 46.1% (thirty cases), where MD was
acting as the lead point followed by volvulus. During
surgery, we also found six patients with gangrenous
changes in gut associated with volvulus and herniation
which was segmentally resected. Significantly isolated
gangrene of MD was also found in 10.5% cases of
obstruction in our series [Figure 3]. The cause of isolated
gangrene was most probably thrombosis of vitelline
artery supplying MD. It was associated with increased

Figure 3: Peroperative picture showing isolated gangrene of Meckel’s
diverticulum

incidence of morbidity and mortality. Although
gangrene of bowel along with MD was reported in many
studies but we failed to found the incidence of isolated
gangrene.

Intestinal haemorrhage had incidence of 4.6% (three
cases) in our study. The average age of the patients
with intestinal haemorrhage was 2.1 years. Although
haemorrhage is the most common complication
in paediatric age with reported incidence as high
as 50%,% but we observed a very low incidence.
Menezes and Chen et al. had reported the incidence
of haemorrhage as 55.5 and 39%, respectively.?*2% An
Indian series by Mittal et al. had observed intestinal
haemorrhage in 71.42% cases. In other studies,
the incidence of bleeding was of range 27-56% in
paediatric age.l"**" Intestinal haemorrhage can occur
as a result of ulceration due to acid/alkali production
by ectopic mucosa. We found ectopic gastric/pancreatic
mucosa in all of the three cases. Intestinal haemorrhage
can occur in many conditions such as polyps,
clotting disorder and arteriovenous malformations,
so we needed a group of investigation to detect the
underlying cause. Tc-99 sodium pertechnetate is very
useful in defining the presence of ectopic gastric
mucosa due to high affinity for parietal cells with
sensitivity of 81-90% and specificity of more than
95%. It is preferred investigation in children with
unexplained gastrointestinal haemorrhage due to its
non-invasiveness.

We found the incidence of MD inflammation as
3.0% (two cases). They were of age of 6.5 and 8 years.
Diverticulitis is seen more commonly in older children.
Clinically, patients presented like appendicitis but
peroperatively, in all cases, appendices were found
normal. On exploratory laparotomy, after locating
inflamed MD diverticulectomy along with surgical
resection and anastomosis was done. If treatment is
delayed in diverticulitis, it can perforate. We had found
four cases of perforation with peritonitis associated with
inflammed MD. There are more chances of peritonitis in
perforated MD than appendicitis because diverticulum
lies free in the peritoneal cavity. In series by Park,
diverticulitis is reported as 29% with 13% cases of
perforation.®®! Blevarakis observed the incidence of
diverticulitis as 13.3% with 6.6% cases of perforation.*"
In other studies, incidence was ranging from 2.7% to
19.5%.""21 Hence, the incidence of diverticulitis is
also significantly low in our study. Due to very low
incidence, MD remains undetected in most of the
circumstances.
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After surgery, morbidity observed in our study was
6.1% (four cases) and mortality was one case (1.5%),
which is less when compared to other series. In
Mayo clinical experience, it was 13% and 0% with
the symptomatic patients.[*! In another study,
post-operative morbidity and mortality is reported as
12% and 2%.5% In morbidity, three cases were having
post-operative wound infections which responded to
conservative treatment and discharged from hospital.
One case was detected with post-operative adhesions,
which was managed conservatively. One patient was
expired during, which was associated with septic shock
and perforation of gut with diffuse peritonitis.

CONCLUSION

MD has a varied clinical presentation ranging from
asymptomatic course to life-threatening complications.
Intestinal obstruction not the haemorrhage was most
common complication observed in our study with
the paediatric age group. Significantly obstruction
was associated with isolated gangrene of MD in many
patients; probably due to thrombosis of vitelline artery.
As it can mimic other abdominal diseases, we should
keep high suspicion for timely diagnosis and surgical
intervention.
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