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Symptomatic and Incidental Meckel’s 
Diverticulum in Children: 
Our Experience and Lesson

INTRODUCTION
Developmental anomalies involving the vitelline ducts are commonly 
encountered by paediatric surgeons. The Meckel’s Diverticulum (MD) 
was described by Johann Friedrich Meckel as an outpouching or 
bulge developed due to incomplete obliteration of the Vetillointestinal 
Duct (VID) and is the most common congenital anomaly affecting 
the intestinal tract [1]. MD occurs in 2% of the general population 
and can occur at any age. Its management, when found incidentally 
at laparotomy, remains controversial [2]. Studies have reported a 
higher incidence of postoperative complications following surgical 
intervention in cases with incidental MD compared to overall rate of 
late complications if these incidentally diagnosed cases are left in situ 
[3]. But other studies have rebutted these finding and have observed 
contrary results that the surgical excision of incidentally diagnosed 
MD did not resulted in any escalation of postoperative complications 
[4,5]. Further, there was high incidence of late complications in the 
no intervention group. With the advent of paediatric laparoscopy, the 
incidence of incidentally detected MD may increase because of the 
obvious reasons [6]. Since 2015, Author, routinely screen terminal 
small bowel for the presence of MD while performing laparoscopy 
for different pathologies like laparoscopic Undescended Testis 
(UDT), appendicectomy and cholecystectomy. The study was 
done with an aim to assess the management and outcome of 
incidentally diagnosed MD. The clinicopathological characteristics 
of symptomatic and incidental cases were compared with the aim 
of arising to formulate a protocol regarding the management of 
incidental cases in the era of paediatric laparoscopy.

MATERIALS AND METHODS
A retrospective study was conducted in the Department of Paediatric 
Surgery after approval from the Institutional Ethical Committee 

(No. Dean/2015-16/EC/362). The study was conducted from January 
2012 to December 2019 using the record of the case of the patients. 
The study included all the children of age less than 12 years who were 
managed for complications of MD or those in which MD was found 
incidentally during laparoscopy or laparotomy for some other abdominal 
condition. We divided patients into two groups: Symptomatic Group 
and Incidental Group based on above criteria. The case records of 
all the patients were reviewed for demographic profile of the children, 
indication of surgery, surgical procedures performed, postoperative 
complications and follow-up. The children in which the case records 
were missing for above details were excluded from the study. In present 
study incidentally diagnosed group and asymptomatic group is same.

STATISTICAL ANALYSIS
Statistical analysis was performed using the IBM Statistical Package 
for the Social Sciences (SPSS) 19.0 Statistics for Windows 
software (IBM Corp., Armonk, NY). Data were expressed as 
Mean±SD (Standard Deviation). Data were tested for Normality 
by using Kolmogorov-Smirnov test. Chi-square test was used to 
test the association between the variables. The p-value <0.05 was 
considered to be statistically significant.

RESULTS
Total 132 patients were included in the study, out of which 56.06% 
(74) were symptomatic and 43.9% (58) were asymptomatic. The 
mean age of symptomatic patients was 3.1±.1.1 years and the 
asymptomatic group was 6.5±2.4 years. It was significantly less 
in the symptomatic group (p≤0.001). The gender ratio of the two 
groups was similar with a slight male preponderance in both the 
groups [Table/Fig-1].

RakeSh kumaR1, ViVek SRiVaStaVa2, VaibhaV Pandey3

 

Keywords: Diverticulectomy, Intestinal obstruction, Laparoscopy

ABSTRACT
Introduction: The management of incidentally detected 
Meckel’s Diverticulum (MD) at laparotomy or laparoscopy 
has been debatable. In asymptomatic cases, the surgical 
management is associated with complication of around 1% 
but the complication rates are variable in other conditions like 
peritonitis.

Aim: To assess the management and outcome of incidentally 
diagnosed MD.

Materials and Methods: A retrospective study was conducted 
from January 2012 to December 2019 using the case records 
of the patient. The study included all the patients who were 
diagnosed with cases of MD in the Department. The patients 
were divided into two groups: Symptomatic Group and Incidental 
Group. The case records of all the patients were reviewed and 
data were collected for the demographic details, mode of 
presentation, the basis of diagnosis, treatment, outcome and 
follow-up.

Results: Total 132 patients were included in the study, 
74 (56.06%) subjects were in symptomatic group and 58 (43.9%) 
were in incidental group. The mean age of symptomatic patients 
was 3.1±1.1 years and the incidental group was 6.5±2.4 years. 
It was significantly less in the symptomatic group (p≤0.001). 
All the patients in the symptomatic group were managed by 
laparotomy with diverticulectomy in 8 (10.8%), Wedge resection 
in 10 (13.5%) cases, segmental bowel resection in 44 (59.4%) 
and ileostomy in 12 (16.2%) cases. In the incidental group 
9 (15.5%) patients underwent laparoscopic diverticulectomy 
and in rest 49 (66.2%) cases, only the primary procedure was 
performed. Six (10.3%) patients of incidental group without any 
intervention presented with complication in follow-up.

Conclusion: The laparoscopic diverticulectomy of MD should 
be performed in incidentally diagnosed cases of younger 
age group.
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Symptomatic 
(n=74)

asymptomatic (incidentally 
diagnosed) (n=58) p-value*

Mean age (Years) 3.1±1.1 6.5±2.4 <0.001

Gender (M:F)

Male 44 38

0.47Female 30 20

Ratio 1.4:1 1.9:1

Ectopic mucosa n=35 (47.2%) n=42 (72.4%) p-value

Present 12 (34.2%) 6 (14.2%) 0.38

Absent 23 (65.7%) 36 (85.7%)

[Table/Fig-1]: Comparison of parameters between symptomatic and incidentally 
diagnosed cases of Meckel’s Diverticulum (MD).
*Chi-Square test

Histopathological records were available for 35 patients of the 
symptomatic group and 42 patients of the asymptomatic group. Only 
ectopic gastric mucosa was found in present study. The incidence 
of ectopic mucosa was significantly higher in symptomatic group 
compared to the asymptomatic group [Table/Fig-1].

In 9 (15.5%) of asymptomatic patients (n=58) a diverticulectomy 
was performed [Table/Fig-2]. All these cases were diagnosed 
during laparoscopy and were associated with Meckel’s band. None 
of these patients had any complication in postoperative period. In 
rest 49 cases, only the primary procedure was performed either by 
laparoscopy or laparotomy and no intervention was done for MD. 
Out of 49 asymptomatic patients of MD without intervention for MD 
6 (12.2%) of patients presented with complications like haemorrhage 
or diverticulitis in follow-up. The median duration of this presentation 
was 3 years (range 2-6 years). On subgroup analysis of the patients 
with age less than 4 years, size of MD <2 cm and male gender had 
significantly higher chances of presenting later with complications 
[Table/Fig-3].

diagnostic procedure in asymptomatic cases

Acute appendicitis 13 (22.4%)

Undescended testis 26 (44.8%)

Laparoscopic cholecystectomy 5 (8.6%)

Diagnostic laparoscopy 14 (24.1%)

Total 58

Symptomatic cases presentation

Intestinal obstruction 42 (56.7%)

  a. Band obstruction 32

  b. Intussusception 10

Hemorrhage 24 (32.4%)

Pain abdomen/Diverticulitis 6 (8.1%)

Peroforatio of Meckel’s diverticulum 2 (2.7%)

Total 74

Surgical Procedure

Laparoscopic diverticulectomy (Asymptomatic cases) 9 (10.8%)

Wedge resection 10 (12.0%)

Diverticulectomy 8 (9.6%)

Resection and anastomosis 44 (53.1%)

Ileostomy 12 (14.4%)

Total 83

[Table/Fig-2]: Details of presentation and procedures in the two groups.

total 
patients 
n=49

Complication 
later in follow-up 

n=6 (%)

no  complication 
groups 

n=43 (%)
Odds 
ratio Ci (95%)

p-
value*

age (years)

<4 4 (66.7) 10 (23.3)
6.6 1.049-41.51 0.027

>4 2 (33.3) 33 (76.7)

Gender

Male 5 (83.3) 14 (32.6)
10.36 1.103-97.25 0.016

Female 1 (16.7) 29 (67.4)

Length of md (cm)

<2 2 (33.3) 34 (79.1)
7.55 1.189-48.03 0.017

>2 4 (66.7) 9 (20.9)

[Table/Fig-3]: Sub group analysis of asymptotic group for risk factors of 
 developing complications.
*Odds Ratio

The most common presentation in the symptomatic group (n=74) 
was acute intestinal obstruction [Table/Fig-4] followed by obstruction, 
haemorrhage, recurrent pain and perforation peritonitis [Table/
Fig-2]. All the patients with symptomatic MD were managed by 
laparotomy. Diverticulectomy was performed in 8 (10.8%) patients, 
Wedge resection 10 (13.5%) cases. Resection of the ileal segment 
with ileo-ileal anastomosis was performed in 44 (59.4%) patients. 
About 12 (16.2%) patients were managed by a diversion in the 

[Table/Fig-4]: Meckel's Diverticulum (MD) presenting with band obstruction. The 
arrow indicating the MD.

DISCUSSION
MD is the most common congenital anomaly of the small bowel. 
Its prevalence varies from 5%-25% and the incidence of symptoms 
in patients with a MD can range from 4% to 34% [7,8]. The male-
female distribution of asymptomatic cases is same but it is around 
four-time more common in males than females in among the 
symptomatic cases [9]. In present study, the male cases dominated 
both in the symptomatic and asymptomatic group. The proportion of 
symptomatic cases decreases with the highest risk of complication 
in infants and children. Overall, around 50% of symptomatic cases 
occur in children in less than 2 years of age [8,10].

In children, the higher rate of morbidity and mortality is reported 
in symptomatic cases compared to asymptomatic [11,12]. In a 
systematic review of 244 retrospective studies, Zani A et al., found that 
the resection of incidentally discovered MD had a significantly higher 
postoperative complication rate in comparison to those in which it was 
left in-situ. The present study concluded that incidentally diagnosed 
cases of MD should be left as this reduces the risk of postoperative 
complications and does not alters the rate of late complications 
[3]. But in retrospective review of 76 patients with Zulfikaroglou B 
et al., found that the resection of incidentally discovered MD was 
not associated with increased operative morbidity and mortality [4]. 

form of ileostomy due to underlying gangrene and haemodynamic 
instability and diverticulectomy. Out of these, 3 (4.05%) patients 
developed a postoperative anastomotic leak in the resection group 
and all underwent relaparotomy. An ileostomy was used in two and 
resection and anastomosis in the other patient. About 16 (21.6%) 
patients with laparotomy presented with an adhesive obstruction 
within a median follow-up of 4.5 years (Range 2-6 years). Out of this 
11 (68.7%) had resection and anastomosis and in 5 (31.2%) cases 
had segmental resection of MD.
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Similarly, other studies have highlighted different, that in presence of 
criteria like male sex, younger than 45 years, diverticula longer than 
2 cm and the presence of a fibrous band, should be resected [13].

The most common presentation in present study for symptomatic 
cases was obstruction compared to bleeding in series from some 
western countries [9,12]. We hypothesise that acute cases of 
bleeding may be misdiagnosed in our setup or these children die 
even before reaching hospital as most of our patient belong to poor 
social background.

All symptomatic complicated MD require surgical resection but the 
procedure of choice is controversial. The procedure range from 
simple diverticulectomy in cases with no ectopic mucosa, wedge 
resection in cases with heterogeneous consistency on palpation 
to resection and anastomosis [14-16]. We performed resection in 
maximum cases as most of the cases presented with long standing 
obstruction. The condition of bowel near the diverticula was 
unhealthy in most of these cases.

The incidence of complication varies with the prevalence of ectopic 
mucosa in the MD. The gastric mucosa is associated with highest 
rate of complication. The gastric mucosa may be responsible for 
ulceration and a higher incidence of bleeding. The incidence of the 
gastric mucosa is estimated at about 16% in asymptomatic and 
50% - 80% in symptomatic MD [17,18]. In present study also, the 
ectopic mucosa was higher in symptomatic cases compared to 
asymptomatic cases.

There has been long standing debate on management of 
asymptomatic MD. Most studies favour excision of asymptomatic 
Meckel’s in younger children. With the advent of laparoscopy this 
indication is expanding. As the most common complication in 
follow-up in most series is adhesive obstruction and with more and 
more laparoscopic procedures, this number is decreasing [18,19]. 
Further, six of the cases in which Meckel’s was left in situ, presented 
with complications later. The complications of adhesive obstruction 
were slightly more in resection group but there was no statistical 
difference for the excision or wedge resection group. Ileostomy was 
performed in cases with widespread intra-abdominal infection or 
marked oedema of the intestinal wall.

Limitation(s)
The retrospective nature of the study was the main limitation.

CONCLUSION(S)
The rate of late complication in asymptomatic incidentally diagnosed 
MD was higher in males with age less than four years and diverticulum 
of size more than 2 cm. Laparoscopic diverticulectomy should be 
performed in these cases.

ethical approval: All procedures performed in studies involving 
human participants were in accordance with the Ethical standards 
of the Institutional and/or national research committee and with the 
1964 Helsinki declaration and its later amendments or comparable 
ethical standards.
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