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Background & Aim: Persistence of vitellointestinal duct can manifest in different ways. Aim was to analyse the age and sex
incidence, symptomatology, preoperative diagnosis, operative findings, postoperative complications, histological findings
and associated congenital malformations of vitellointestinal remnants in children.

Methods: Retrospective study of hospital records for 30 years in a tertiary care centre.The data based on proforma was col-
lected and analyzed. The findings were compared with similar published data.

Results: 165 cases were analysed. Meckel’s diverticulum was most frequently found in 0-2 year age group, with a male :
female ration of 2.8 :1. The ratio of symptomatic to asymptomatic cases was 4:1. Intestinal obstruction was the most common
preoperative diagnosis and accounted for the majority of cases at operation. Vitelleintestinal band causing external compression was
the commonest cause of obstruction. Volvulus of the intestine due to such band was the second and intussusception was the
third cause of obstruction, in which Meckel’s diverticulum was the lead point in 36%. Meckel’s diverticulitis was the next
common operative diagnosis (25%). Bleeding per rectum was the manifestation in 13% cases. On histopathologic examina-
tion of Meckel’s diverticulum, ectopic gastric tissue was found in 10% cases. A number of congenital anomalies were identified
to co-exist with Meckel’s diverticulum. The mortality rate was 6.6%.

Conclusion: Meckel’s diverticulum is the commonest anomaly of persistent vitellointestinal duct. Intestinal obstruction, di-
verticulitis, and bleeding per rectum are the commonest presentations in contrast to intestinal obstruction, bleeding per rectum

followed by diverticulitis as found in some other studies.
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INTRODUCTION

Vitellointestinal duct (V.L.D)/ omphalomesenteric
duct (O.M.D) connects the yolk sac with the primitive
midgut of fetus and it passes through the umbilicus.
The vitelline duct fuses with the body stalk to form
the umbilical cord. Regression of VID normally occurs
between 5% and 7® week of intrauterine life.! Failure of
complete obliteration of VID can result in remnants
and their symptoms. There are several anatomical
variants of persistent vitellointestinal remnant.

Meckel’s diverticulum (MD) is by far the most common
anomaly. It is the most common congenital anomaly
of the gastrointestinal tract. Two recent studies report
an incidence of 2% in the general population. It is
situated in the antimesenteric border of small intestine,
about 60 cms from ileocaecal valve and is usually 3-5
cm long (2 percent - 2 feet - 2 inches is a useful aide
memoire). Meckel’s diverticulum is true diverticulum, in

which all three intestinal layers are present*>®and has its
own blood supply. The tip is free within the peritoneal
cavity in 74% of cases. Remnants of left vitelline artery
(which usually involutes) or of vitellointestinal duct
may persist and attach it to anterior abdominal wall.
Meckel’s diverticulum occurs with equal frequency in
both sexes, but symptomatic diverticula occur more
commonly in males.” They are prone to different types
of complications. The commonest complications are
lower gastrointestinal bleeding, intestinal obstruction,
and inflammatory complications. In 20% cases, mucosa
contains heterotopic epithelium namely gastric, colonic
or pancreatic tissue. Presence of heterotopic gastric
and pancreatic tissue in the diverticulum is responsible
for the bleeding and inflammation.® Vitellointestinal
remnants that attach the ileum with the umbilicus can
cause extrinsic compression and obstruct the bowel.
It can also cause volvulus of the intestine. Intussus-
ception is a common cause of intestinal obstruction;
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Meckel’s diverticulum can act as a lead-point for intus-
susception. Most Meckel’s diverticulae are clinically
silent.” The life- time tisk for complications of Meckel’s
diverticulum is 6.4%." All symptomatic diverticula
have to be resected." Whether an asymptomatic, inci-
dentally discovered diverticulum should be removed or
not remains controversial.

We analysed the age and sex incidence, symptomatol-
ogy, investigations, preoperative diagnoses, operative
findings, histological findings and other associated
congenital anomalies in children with persistant VID
in our department.

MATERIALS AND METHODS

Retrospective study of hospital records from 1971
to 2000 of department of Pediatric surgery, SA.T
Hospital, Govt. Medical College, Trivandrum was done.
Records of children who had undergone laparotomy
in whom Meckel’s diverticulum or some anatomical
variant of the vitellointestinal duct remnant was found
were included in the study. The data was entered into
proforma and analysed. The results were compared
with those of similar studies published.

RESULTS

165 cases were entered into study.

Age incidence: Meckel’s diverticulum was most

frequently found in the 0 — 2 years age group, accounting
for 49% (81/165). Children in the 2-4 years age group
comprised of 15% (25/165) and 10-12 years age group
of 10% (17/165).

Sex incidence: Males outnumbered females (2.8:1) in
all age groups.
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Figure 1. Clinical presentation of vitellointestinal duct remnants

Clinical presentation

Out of 165 cases, 133 were symptomatic while 32
were asymptomatic Meckel’s diverticula detected at
laparotomy for some other indications. Thus the
ratio of symptomatic to asymptomatic cases was 4:1
(133/32). Vomiting (50% cases), pain abdomen (50%),
abdominal distension (49%), visible peristalsis (30%),
mass abdomen (17%), were the common presenta-
tions. Bleeding per rectum (in the form of melaena/
blood on fingers on per rectal examination) was found
in 13% cases. Umbilical discharge was found in 4%
cases (figure 1).

Investigations which contributed to preoperative
diagnosis were a) plain x-ray examination of abdomen
(diagnosed intestinal obstruction / pneumoperitone-
um) b) fistulogram (identified patent vitellointestinal
duct) ¢) Meckel’s scan using technetium 99m pertech-
netate to diagnose Meckel’s diverticulum (figure 2) d)
sigmoidoscopy in cases of lower G.I.bleeding.

Figure 2. Meckel’s scan showing concentration of radiop- harmaceu-
tical in the Right iliac fossa and in the urinary bladder. A case of
bleeding Meckel’s diverticulum with ectopic gastric mucosa

Preoperative diagnosis

Acute intestinal obstruction was the most common
preoperative diagnosis, accounting for 50% (67/133).
This was followed by intussusception in 15% cases
(20/133), appendicitis in 15% cases (20/133) and
lower gastrointestinal bleeding in 13% (17/133) cases,
patent vitellointestinal duct in 5% (7/133) cases, and
obstructed hernia in 1.5% (2/133).

Operative findings

Intestinal obstruction due to various causes was the
most common finding. Vitellointestinal band (cord like
remnant attaching the ileum or the tip of a Meckel’s
diverticulum with the umbilicus), causing extrinsic
compression and intestinal obstruction was the
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Figure 3. Operative findings in cases of vitellointestinal remnants in
children

commonest (19%) (31/165). Volvulus of the ileum due
to vitellointestinal band was the cause of obstruction in
17.5%, (29/165), and intussusception in 9% (15/165)
of which Meckel’s diverticulum formed the lead- point
in 7 cases (47%). Torsion of the Meckel’s diverticulum
caused intestinal obstruction in 5% (8/165) cases.
Littre’s hernia was the least common cause of intestinal
obstruction; it accounted for 1.2% (2/165) cases. The
incidence of gangrene in Meckel’s with or without that
of adjacent ileum was 24%. Perforation was seen in
18%. Next to intestinal obstruction, Meckel’s diver-
ticulitis was found in 25% (40/165) cases, followed by
patent vitellointestinal duct (5/165 cases) and umbilical
cysts (3/165 cases). Rest 32 of 165 cases had normal
Meckel’s diverticulum at operation (figure 3).

Operative procedure

Wedge resection of Meckels diverticulum was the
common procedure done (52%). Resection of a
segment of ileum bearing the diverticulum and
end-to-end anastomosis was done in 48% cases.

Post operative complications

Table 1. Complications and histologic findings of Meckel’s

Author No.of Intestinal  Bleed- Diverticu- tHet.e“"
cases  obstruction ing litis opic
Mucosa
Oguziurt'* 92 48.9%  19.5% 11.9% 30.4%
(2001)
MaY?® o o 24% (Peri- o
(1998) 65 8% % 65.3%
Marinaccio?! 7 4 (Intussus- 1 )
(1997) ception)
5 22
Eglggmg" 101 47.4% 158% 19.7%  20.7%
Presentstudy 133 46.6% 13%  30% 16.54%

During the period of hospital stay, which ranged
from 10 days to 3 months, the most common postop-
erative complication was minor wound infection 10%
(16/165).  Major wound infections which required
secondary suturing accounted for 5% (8/165) cases.
4 cases developed faecal fistula, out of which one
died. Complicated  Meckel’s diverticulum had a
morbidity rate of 23%, and a mortality rate of 6.6%.

HISTOLOGICAL FEATURES

Total cases with heterotopic mucosa were 22/133
(16.54%). Heterotopic gastric tissue was found in
14/133 cases (10.5%), pancreatic tissue in 5/133 cases
(3.76%) and both gastric and pancreatic tissue in 3/133
cases (2.25%). Rare histological features were, one case
of lymphoma and one case of granulomatous lesion
(tuberculosis).

Congenital anomalies associated with Meckel’s diver-
ticulum were as follows.

Gastroschisis and malrotation

Exomphalos minor and V.I band

Exomphalos minor

Elephant trunk deformity

Exomphalos major, liver cysts, short left colon
Diaphragmatic hernia

High ARM, Bifed Scrotum, Hypospadias
Polydactyly and hypotonia &

A SR

E-minor, Monogolism & V.1.fistula

10. Exomphalos minor & B/L CTEV

11. Jejunal atresia

12. Umbilical hernia and Low arm

13. Annular pancreas & malrotation

14. Hirschopung’s disease and patent VID
15. E-minor, cleft lip, cleft palate, polydactyly
16. E-major, high ARM, jejunal atresia

DISCUSSION

Failure of complete obliteration of VID can result in
one of the following anomalies.”

a) Meckel’s diverticulum b) Meckel’s diverticulum with
a band connecting its tip to the body wall ¢) A cyst
within the cord connecting the Meckel’s diverticulum
to the abdominal wall d) A fibrous cord extending
from the ileum to the abdominal wall (obliterated
vitelline vessels) e) Patent VID (omphaloileal fistula)
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f) Umbilical sinus : represents an external vestige of
vitelline duct. g) umbilical polyps. Of these, Meckel’s
diverticulum is the commonest anomaly. It remains
unattached in 74% of cases. The vast majority of
Meckel’s diverticula are asymptomatic.

Most common clinical presentations of Meckel’s diver-
ticulum are lower gastrointestinal bleeding, intestinal
obstruction and inflammatory complications. The
bleeding is usually painless, in children younger than 5
years. It can present as melaena or haematohezia. Itis
frequently episodic and sometimes massive. Intestinal
obstruction due to VID remnants can be caused by
intussusception, by cord- like remnants, torsion of
Meckel’s diverticulum, ileal knotting by a long diver-
ticulum that itself formed a knot and by Littre’s hernia.
Inflammation of Meckel’s diverticulum is usually
peptic. Less than 10% of persistant VID may present
with umbilical abnormalities.

About one half of cases of persistant VID manifested
before the age of 2 years in our series as usual in other
reports. Male sex predominated in symptomatic VID
which also goes well with other reports. The findings
in this study that 32 of the total 165 cases had normal
Meckel’s diverticulum puts the ratio of symptomatic
to asymptomatic cases as 4:1. Intestinal obstruction
was the commonest presentation on our series; this
was followed by cases with inflammation. Lower G.I
bleeding was the manifestation in 13% of symptomatic
patients. The commonest cause of intestinal obstruction
was reported as intussusception in 46% cases, followed
by volvulus in 24%." In a study from Turky,” the
indications for surgical removal of MD were intestinal
obstruction (48.9%), diverticulitis (11.9%) and bleeding
(19.5%) in the order of frequency . Heterotopic gastric
mucosa was detected in 29 of 92 (30.4%) patients of
whom 8, 3 and 16 presented with intestinal obstruction,
diverticulitis and bleeding respectively. This study also
concluded that the presence of Helicobacter Pylori
(HP) colonisation in heterotopic gastric mucosa does
not increase the likelihood of rectal bleeding. Most
studies have detected that intestinal obstruction is the
most frequent complication of Meckel’s diverticulum
(Table 1). In an analysis of 61 children in Mexico
city during a petiod of 10 years,” in infants the main
clinical finding was rectal bleeding; intestinal occlusion
was the most common clinical expression in older
children. Gastric mucosa was a common finding in di-
verticulum of children with rectal bleeding in contrast
to ileal mucosa in children with intestinal occlusion.
Also the best method for diagnosis is 99m Tc-pertech-
netate scanning. lleal obstruction caused by a ring

like lipovascular mesenteric band (mesodiverticular
band) encroaching externally on the lumen resulting in
formation of phytobezoar has been reported.'

The rare presentations of persistent VID in our series
were patent VID (omphaloileal fistula) (5/132 cases)
and umbilical cysts (3/132 cases). Some rare presenta-
tions of VID are reported in literature. Congenital ap-
pendico-umbilical fistula is due to patent omphalomes-
enteric duct of the vermiform appendix.'”” Exomphalos
and vitellointestinal ducts remnants are well-known
entities. Congenital fistulation of a Meckel’s Diverticu-
lum to the surface of an exomphalos minor was reported
by Hale."® Other rare complications of Meckel’s divet-
ticulum include long-standing history of black stools
and progressive pallor due to iron deficiency anaemia,'”
Cystic Meckel’s diverticulum as a cause of pelvic mass
presenting with recurrent urinary infection,'” and
Meckels’ diverticulitis due to impacted Tenia Saginata."”
The likelihood of finding heterotopic mucosa depends
on whether the Meckel’s diverticulum is discovered
incidentally or is symptomatic. Symptomatic patients
had high incidence of heterotopic mucosa. Fifteen
percent of the asymptomatic patients and 54% of
the symptomatic patients had heterotopic mucosa
in the diverticulum;® predominantly (65% to 90% of
patients) gastric mucosa and less commonly (about
5% of patients) had heterotopic mucosa. In our series
of symptomatic patients the incidence of heterotopic
mucosa was much lower (16.54%), when compared to
other series (Table 1). Serious unexpected histologic
diagnoses like lymphoma and granulomatous lesion
are very peculiar and such findings stress the need
for histopathologic examination of resected Meckel’s
Abnormal  hypercellular/heterotopic
ganglia (HHG) which were histomorphologically

diverticula.

similar to those found in intestinal neuronal dysplasia
type B (IND — B) were found in omphalomesenteric
duct remnants.” The overrepresentation of HHG
in symptomatic patients suggests an association with
bowel obstruction. Two cases of intussusception with
heterotopic pancreatic tissue as the lead-point without
a Meckel’s diverticulum has been reported, and the
authors have proposed that the lesion was vitellointes-

tinal tract origin.*

8,02

Management of asymptomatic
diverticula. Population based study has assessed
the maximum life-time risk of complications as 6.4%.
The higher morbidity and mortality associated with
complicated versus incidental diverticulectomy led the
authors to recommend routine incidental Meckel’s di-
verticulectomy. Resection is cleatly indicated in patients
with palpable thickening in the diverticulum that is

consistent with heterotopic mucosa. Unexplained
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