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Introduction
The omphalomesenteric duct (OMD) is an embryonic 
structure that connects the yolk sac to the primitive gut and 
contains vessels that provide nutrition to the developing 
embryo. Normally, it involutes in utero by the sixth to the 
ninth week of foetal life and the placenta takes over as the 
primary source of foetal nutrition1. Failure that develops 
at any point during this process results in a spectrum of 
anomalies including Meckel’s diverticulum (MD), umbilical 
fistulas, sinus tracts, polyps, cysts, and congenital bands.1,2

Proximal part persistence of OMD, known as MD, was the 
first to be described and named by Johann Friedrich Meckel, 
a German anatomist, in 1809.3 MD is the most common 
remnant of the OMD, accounting for 67– 90% of all cases 
and is also one of the most common congenital anomalies of 
the digestive tract in children (2–4%).4-6

The diagnosis is difficult in symptomatic cases, and 
they are usually noticed during surgery. In the majority of 
the cases, MD is clinically silent. Therefore, it is hard to 

estimate its exact incidence. Due to the rarity of the OMD 
anomalies, our information is usually based on small series 
and case reports.4,5,7

Although the majority of OMD anomalies are asymp-
tomatic, they may cause serious complications such as 
inflammation, perforation, bleeding, intestinal obstruction 
due to bands, volvulus, and intussusception.6 The surgical 
management of OMD anomalies encompasses a spectrum 
of techniques documented within the medical literature, 
including wedge or segmental resection for MD and 
comprehensive umbilical exploration in instances of umbilical 
anomalies. The variability in surgical approach reflects the 
diverse clinical presentations and anatomical variations of 
these anomalies. Postoperative lifelong complication rates 
associated with these surgical interventions are reported 
to range between 4% and 34%. Complications can vary 
according to age and are more common under two years 
of age.6,7 This broad range highlights the potential for post-
surgical challenges and underscores the importance of 
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carefully considering the most appropriate surgical strategy 
for each case. 

The present study aimed to gather the experiences of a 
single institution regarding symptomatic OMD anomalies in 
paediatric patients. It aims to detail the variations in age and 
presentation methods, describe the surgical interventions 
performed, and report the outcomes of histopathological 
analysis.

Materials and methods
A retrospective analysis of patient files and operative logs 
was done for all patients who underwent surgery with the 
diagnosis of symptomatic OMD anomalies in Şanlıurfa 
Training and Research Hospital between 1 October 2018 and 
1 November 2022. Incidental diverticulectomies were not 
included. We recorded the data of patients on age at the time 
of diagnosis, sex, clinical presentation, diagnostic methods, 
intraoperative findings, operative technique, histopathologic 
results, surgical complications, morbidity, and mortality. 
The results were subjected to a descriptive analysis.

All procedures performed were in accordance with the 
ethical standards of the responsible committee on human 
experimentation (institutional and national) and with the 
Helsinki Declaration of 1964 and later versions. This study 
was approved by the Institutional Review Board of Harran 
University (approval number 2022/24.04) and written 
informed consent for surgery was obtained from all patients.

Results 
During the four-year period evaluated, a total of 6238 
surgeries were performed in our paediatric surgery clinics. 
Among these, 35 (0.56%) children underwent operations 
due to symptomatic OMD anomalies. There were 29 
(82.8%) males and six (17.2%) females. The median age 
of presentation was 31.7 (1 day–17 years) weeks. Five of 
the patients were newborns. The prominent indications 
for surgery were gastrointestinal tract (GIT) obstruction, 
acute abdomen, umbilical anomalies, and rectal bleeding, 
respectively. 

There were 17 (48.6%) patients aged between 20 days 
and 15 years presenting with signs of gastrointestinal 
obstruction. All patients had complaints of cramping 
abdominal pain and bilious vomiting. In addition, one 
patient had a previous history of intermittent abdominal 
pain. During surgery, intussusception with MD as the 
pathological leading point was detected in nine cases. In 
five patients, there was obstruction due to meso-diverticular 

bands compression on bowel wall directly and volvulus 
around the band was found in three patients. The surgical 
approach for each patient was determined intraoperatively 
based on the surgeon’s assessment of the clinical findings. 
Decisions were guided by factors such as palpation of tissue 
indicating ectopic presence, the location of palpated tissue 
if present, the anatomical configuration of the diverticulum 
(wide or narrow base), and the need to define the margins of 
resection in cases where necrosis was detected. Segmental 
ileal resection was performed in eight patients, simple 
diverticulectomy with the linear stapler in five, wedge 
ileal resection in three, and ileocolonic resection including 
cecum in one patient due to a large area of necrosis caused 
by volvulus due to meso-diverticular band. 

Acute abdominal findings were observed in 11 (31.4%) 
patients aged between 3 and 17 years. In one of the patients, 
there was intra-abdominal free air appearance on a standing 
straight abdominal X-ray taken before the surgery. A grossly 
inflamed MD was identified in seven patients and perforated 
diverticulum in three (Figure 1). In one patient, MD had 
a gangrenous appearance. It had caused intussusception 
by inverting into the bowel lumen (Figure 2). Eight of the 
patients underwent segmentary ileal resection and three of 
them underwent wedge resection.

There were four (11.4%) patients who presented with 
umbilical abnormalities. All of the patients were newborns. 
These were OMD fistula to skin with faecal drainage (n = 1), 

Figure 1: The appearance of perforated diverticulitis at 
laparotomy

Figure 2: (A) Intussusception due to MD, (B) The appearance of inverted MD, (C) The gangrenous appearance of MD 
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OMD fistula to umbilical cord hernia sac (n = 1), OMD cyst 
in umbilical cord hernia (n = 1), and OMD band adherence 
to umbilical cord hernia sac (n = 1) (Figures 3 and 4). Wedge 
resection was performed in three patients and segmental 
ileal resection in one. 

Painless massive rectal bleeding was the presenting 
complaint in three (8.6%) patients. They were aged 2, 5 
and 10 years. 99mTechnetium scintigraphy was performed 
in all patients and resulted positive in all. Segmental ileal 
resection was performed in 2 patients and wedge resection 
in one. 

As a total, there were 19 (54.3%) patients who underwent 
segmental ileal resection followed by end-to-end 
anastomosis, 10 (28.6%) who underwent wedge resection 
of ileum, five (14.3%) who underwent simple diverticulum 
resection with linear stapler and one (2.8%) patient who 
underwent ileocolonic resection and end-to-end anastomosis. 

Postoperative complications developed in two (5.7%) 
patients, one in the early and one in the late period. One 
of these patients was a 6-month-old patient who developed 
intussusception due to MD. During surgery, intussusception 
was forcefully reduced. A large serosal defect developed 
in the ascending colon and the defect was primarily 
repaired. MD was excised with wedge resection. On the 
postoperative 5th day, the patient’s abdominal examination 
findings worsened and free intra-abdominal air was detected 
in abdominal X-ray. He was taken to laparotomy again. 
Perforation was detected in the area where the serosa defect 
was repaired. An ileocolonic resection anastomosis was 
performed. Postoperative follow-up was uneventful. The 
other patient was a 10-month-old patient who had a large 
area of necrosis caused by volvulus due to meso-diverticular 
band and underwent ileocolonic resection. Incisional hernia 
was detected at postoperative 3rd month. Primary repair was 
performed. There was no additional problem in the follow-
up. No mortality was detected in any patient. 

Histopathological examination revealed ectopic tissue 
in 13 (37.1%) specimens. Ectopic gastric mucosa was 
detected in 11 of them and both gastric and pancreatic tissue 
were detected in two. Ectopic tissue was detected in four 
(23.5%) of 17 patients who presented with gastrointestinal 
obstruction, in six (54.5%) of 11 patients with acute 
abdomen, in all patients three (100%) with rectal bleeding. 
The presence of macroscopic appearance suggestive of 
ectopic tissue was noted during surgery in three of the 
patients with histopathological detected ectopic tissue. 
Among patients who had ectopic tissues, nine (69.2%) 
underwent segmentary intestinal resections, three (23.1%) 
underwent wedge resections and one (7.7%) simple 
diverticulum resection with linear stapler at the operation 

Figure 3: The appearance of OMD fistula to skin 

Figure 4: The appearance of OMD fistula to the umbilical 
cord hernia sac

Table I: Patient characteristics, surgeries performed, and presence of ectopic tissue

Clinical presentation Number of 
patients (n, %)

Operation (n), (presence of ectopic tissue, n) Presence of ectopic 
tissue (total, n)

Simple 
diverticulectomy

Wedge 
resection

Segmental 
resection

Ileocolonic 
resection

Gastrointestinal obstruction 17 (48.6%) 5 (1) 3 8 (3) 1 4

Acute abdomen 11 (31.4%) 0 3 (2) 8 (4) 0 6

Umbilical anomalies 4 (11.4%) 0 3 1 0 0

Rectal bleeding 3 (8.6%) 0 1 (1) 2 (2) 0 3

Total (n, %) 35 (100%) 5 (14.3%) 10 (28.6) 19 (54.3) 1 (2.8%) 13 (37.1%)
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(Table I). In all cases where ectopic tissue was identified, the 
surgical resection margins were free of ectopic tissue.

Discussion
Although OMD remnants are well-known congenital 
anomalies, our knowledge is mostly based on small case 
series and case reports. Its true incidence is difficult to 
determine as many of them remain asymptomatic.4,5 While 
the rate of male and female is reported to be equal in 
asymptomatic cases, it is reported that it is seen three to four 
times greater in males in symptomatic cases.1,8,9 According 
to a study involving 100 patients with MD, the higher rate of 
symptomatic cases in men may be due to more acid secretion 
in the male population as in peptic ulcer disease.9 There 
are also publications suggesting that decreased expression 
of CDX2, a caudal-related homeobox transcription factor 
protein, is related to increased gastric heterotrophy in MD 
and downregulation by methylation of this gene is more 
common in males which may be the other reason.10 In the 
present study, it was seen five times greater in males, which 
is consistent with the literature.

The presentation of OMD anomalies can be quite varied. 
Symptomatic OMD anomalies vary considerably in clinical 
scenarios, including intussusception, volvulus, internal 
hernia, gastrointestinal bleeding, diverticulitis, perforation, 
umbilical fistulas, sinus tracts and polyps.1,2 Although, many 
publications reported that bleeding was the most common 
presenting symptom in children, some series suggested 
that obstructive symptoms were prominent. Infectious or 
inflammatory findings were the least mentioned.8,9,11,12 In this 
study, obstructive symptoms were the leading complaints, 
followed by acute abdominal findings, umbilical anomalies 
and rectal bleeding, respectively. 

Studies have reported that symptomatic OMD anomalies 
are more common under the age of 10, especially under 
the age of two years.7,8 However, it has been reported that 
obstructive findings are more common under the age of 10 
years, while the average age of children presenting with 
rectal bleeding is higher.12,13 In this study, 25.7% of the 
patients were under two years of age and 68.5% were less 
than 10 years of age. However, the age distribution according 
to the presenting symptoms was similar between the patients 
with acute abdominal findings and obstructive symptoms. 
All umbilical pathologies were predictably younger than the 
other groups; in this series all were neonates.

It is known that the presence of ectopic tissue increases the 
possibility of OMD anomalies being symptomatic. Ectopic 
tissue consists mostly of gastric mucosa but less commonly 
of pancreatic, jejunal, or colonic tissue. The incidence of 
ectopic tissue in symptomatic OMD anomalies is reported to 
be 45–80% in previous series.8,14,15 In a study of 74 paediatric 
patients who underwent excision for MD, ectopic tissue 
was found in 27% of those without symptoms and 74% 
of the symptomatic patients.7 In the present study, 37.1% 
ectopic tissue was detected, which was lower compared to 
the literature. There was gastric mucosa in 11 patients and 
gastric and pancreatic tissue association in two patients. 
Ectopic tissue was found in 54.5% of patients presenting 
with acute abdomen, 23.5% of patients presenting with 
obstructive symptoms and all patients presenting with rectal 
bleeding.

The various degrees of failure during regression of the 
OMD, present clinically with a wide spectrum of umbilical 

anomalies ranging from fistulisation of the ileum to the skin, 
to cysts and polyps.1,2 As most of these are visible anomalies, 
they are diagnosed earlier. However umbilical anomalies are 
relatively rare among OMD anomalies. OMD cyst inside the 
umbilical cord hernia sac is even rarer and very few cases 
have been reported in the literature.16-18 The association 
of trisomy 13,18 and aneuploidy has been reported in 
antenatally diagnosed patients.19,20 In this series, one patient 
had OMD fistula to skin with faecal drainage and one patient 
had OMD fistula to umbilical cord hernia sac with mucous 
drainage. In two patients, the contents of the umbilical cord 
hernia sac could not be manually reduced to the abdomen 
before surgery. One of these patients had an OMD cyst in the 
sac. In the other patient, MD was adherent to the dome of the 
sac with a meso-diverticular band. No genetic anomaly was 
detected in any of the patients.

The treatment of symptomatic OMD anomalies is 
surgical. However, the operative technique of choice is 
still controversial. Surgery can be performed by wedge 
resection, segmental intestinal resection or by a simple 
diverticulectomy. Although publications state that if there 
is no heterogeneous tissue at the base of the diverticulum 
with palpation, simple diverticulectomy can be performed, 
there are also publications advocating that the reliability 
of palpation alone is not sufficient and the segmental ileal 
excision should be performed.12,21,22 In this series, 42.9% 
of patients underwent excision with methods other than 
segmental ileal resection. No morbidity was observed in any 
of the patients who underwent wedge resection and simple 
diverticulectomy with linear stapler. However, the majority 
of patients required segmental ileal resection of various 
lengths due to poor intestinal viability.

Conclusions
In this study, in which symptomatic OMD anomalies were 
reported, the data indicate that gastrointestinal obstruction 
was the most common presentation among affected 
patients. Notably, all instances of umbilical anomalies were 
identified exclusively in newborns. Surgical treatment has 
been affirmed as a curative approach for these conditions. 
While both wedge resection and simple diverticulectomy 
procedures are established as safe and effective, the study 
suggests that a considerable number of patients may require 
more extensive segmental bowel resections, contingent 
upon the complexity of their clinical presentation and the 
extent of complications. Furthermore, ectopic tissue was 
observed in approximately one-third of the symptomatic 
cases, emphasising the variability and potential challenges 
in managing OMD anomalies.

Given these findings, it is recommended that surgical 
teams adopt a flexible approach to the surgical management 
of OMD anomalies, prepared to escalate from less invasive 
procedures to more comprehensive resections based on the 
individual patient’s condition and the presence of ectopic 
tissue. This tailored approach can optimise outcomes, 
reducing the risk of recurrence and other complications. 
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