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Objective: To report an experience with Meckel’s diverticulum (MD) from a University Hospital in Thailand, and to compare 
the characteristics of MD removal from asymptomatic patients and symptomatic patients.
Material and Method: The authors retrospectively reviewed the medical records of patients undergoing the resection of 
MD between January 1994 and July 2011 at the Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok. The 
patients were subsequently divided into two groups. The asymptomatic group included individuals with MD that were found 
incidentally during the course of laparotomy performed for reasons not related to the complications of the MD. The 
symptomatic group included individuals presenting with complications related to the MD. Data were recorded including 
patient’s demographics, clinical presentation, histopathologic findings, and postoperative outcomes.
Results: The present study included 84 patients (53 males, 63%). Of whom, 60 patients (71%) were pediatric (age <16 years) 
and 51 patients (61%) were symptomatic. The most common presentation of symptomatic MDs in pediatric and adult patients 
was lower gastrointestinal bleeding and mechanical small bowel obstruction, respectively. The correct preoperative diagnosis 
of MD was made in only 20 patients (39%) of the symptomatic group, all with 99mTc-pertechnetate scanning. The MDs in 
the symptomatic group were significantly longer with a wider base than those in the asymptomatic group, 3.2 vs. 2.0 cm in 
length (p = 0.001) and 1.8 vs. 1.0 cm in width (p<0.001). Ectopic tissue was present more significant in the symptomatic 
group than in the asymptomatic group (51% vs. 12%; p<0.001). None of the resected MDs contained neoplasm. There was 
no significant difference in the morbidity or mortality rate between the symptomatic and asymptomatic groups.
Conclusion: The MDs in the symptomatic patients were significantly longer with a wider base than those in the asymptomatic 
patients. Symptomatic MDs contained ectopic tissue more frequently than asymptomatic MDs.
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 Meckel’s diverticulum (MD), a remnant of 
the omphalomesenteric duct, is the most common 
congenital anomaly of the gastrointestinal tract, found 
in about 2% of general population(1). Ectopic tissue, 
such as gastric and pancreatic mucosa, was found in 
10 to 60% of the MD(2,3). Although most people with 
MD remain asymptomatic during their lifetime, the 

complications of MD were reported to occur in 4 to 
40% of patients, particularly in male(4) and those          
with ectopic tissue(5,6). The complications include 
diverticulitis, rectal bleeding, intussusception,             
small bowel obstruction and, rarely, neoplastic 
transformation(7,8). Meanwhile, the management of        
MD in asymptomatic patients remains debatable(9,10). 
 Although more than 3100 articles have been 
published regarding MD (according to a PubMed search 
for “Meckel Diverticulum” between 1947 and 2012), 
a relatively few studies compared the characteristics 
of MD removal from asymptomatic patients and 
symptomatic patients. Notably, most of such studies 
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were based on the Western population(2,3,10-13). Since  
the characteristics of asymptomatic and symptomatic 
MD might vary among ethnics, the information of       
MD in Thai people would provide the basic knowledge 
of MD in the Eastern population. 
 The objectives of the present study were 
therefore to report the experience with MD from the 
largest University Hospital in Thailand, and to compare 
the characteristics of MD removal from asymptomatic 
patients and symptomatic patients.

Material and Method
 After  obtaining approval  f rom our        
Institutional Review Board (SIRB 248/2554), the 
authors retrospectively reviewed the medical records 
of patients whom underwent resection of MD      
between January 1994 and July 2011 at the Faculty          
of Medicine Siriraj Hospital, Mahidol University, 
Bangkok, Thailand. Of note, the patients were 
identified from a prospectively collected computer 
database of Department of Pathology using a keyword 
of ‘Meckel diverticulum’. Data were recorded 
including patient’s demographics (age, gender, co-
morbidities, presentation, or indication for surgery), 
intraoperative findings (the location of the MD, the 
length and base width of the MD), the method used for 
MD resection (simple diverticulectomy, wedge or 
segmental ileal resection), histopathologic findings  
(the presence of ectopic tissue, or inflammation), and 
postoperative outcomes.
 The patients were subsequently divided into 
two groups. The asymptomatic group included 
individuals with MDs that were found incidentally 
during the course of laparotomy or had laparoscopy 
performed for reasons not related to the complications 
of the MD. The symptomatic group included individuals 
presenting with complications related to the MD. 
Meanwhile, pediatric patients were defined as patients 
younger than 16 years. Adult patients were defined as 
patients with the age of more than 16 years.
 All data were prepared and complied using 
Statistical Package for the Social Sciences program 
version 15.0 for Windows (SPSS®, SPSS Inc., Chicago, 
IL). The Kolmogorov-Samirnov test was used to test 
for the normality of data. Unpaired t-test was used to 
compare data between the two groups for normally 
distributed data. The Mann-Whitney U test was              
used for non-normally distributed data. The Pearson 
Chi-square test and Fisher’s exact test were used for 
categorical data. A p-value of less than 0.05 was 
considered statistically significant. 

Results
Demographic data
 The present study included 84 patients                 
(53 males, 63%). Of whom, 60 patients (71%) were 
pediatrics and 51 patients (61%) were symptomatic. 
The age of the youngest and oldest patients who 
required an operation for symptomatic MD was two 
days and 73 years, respectively. The age distribution 
of asymptomatic and symptomatic patients is shown 
in Fig. 1. The ratio for symptomatic MD was 2:1 in 
adult patients (67% vs. 33%), and 1.4:1 in pediatric 
patients (59% vs. 41%). There were no significant 
difference in age group or gender between the 
asymptomatic group and the symptomatic group  
(Table 1).

Clinical presentation
 Among 35 pediatric patients with symptomatic 
MD, lower gastrointestinal bleeding was the most 
common presentation (22 patients, 63%), followed         
by localized peritonitis mimicking acute appendicitis 
(4 patients, 11%) and generalized peritonitis (4 patients, 
11%). Among 16 adult patients with symptomatic MD, 
mechanical distal small bowel obstruction was the most 
common presentation (8 patients, 50%). Table 2 shows 
clinical presentation or indication for surgery in the 
symptomatic group. Notably, a correct preoperative 
diagnosis of MD was made in only 20 patients (39%) 
of the symptomatic group, all with 99mTc-pertechnetate 
scanning.

Operative and pathologic findings
 The MDs in the symptomatic group were 
significantly longer with a wider base than those in         
the asymptomatic group, 3.21.9 vs. 2.01.3 cm in 

Fig. 1 The age distribution of asymptomatic and 
symptomatic individuals.
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length (p = 0.001) and 1.81.0 vs. 1.00.5 cm in width 
(p<0.001). The MD in adult patients was located 
between 40 cm and 80 cm from the ileocecal valve. 
Segmental ileal resection was the most common 
technique used for removal of the MDs in the 
symptomatic group, whereas simple diverticulectomy 
was more preferential in the asymptomatic group 
(Table 1).
 Based on pathology reports, ectopic mucosa 
was identified in 30 patients (36%). Gastric mucosa 
and pancreatic mucosa were found in 28 patients      
(33%) and six patients (7%), respectively. Of note,  
four resected MD had a mixed gastric and pancreatic 
cell population. Of 23 bleeding diverticula, 16 (70%) 
contained ectopic gastric mucosa and five (22%) 
revealed acute ulcer. Of 13 patients presenting with 
localized or generalized peritonitis, nine (69%) were 
perforated diverticulitis, four (31%) contained ectopic 
gastric or pancreatic mucosa, and one (8%) had 
enterolith in the lumen of the MD. Ectopic tissue was 

present more significantly in the symptomatic         
group than in the asymptomatic group (51% vs. 12%; 
p<0.001) (Table 1). None of the resected MDs in          
the present study contained neoplasm.

Morbidity and mortality
 In the symptomatic group, there were four 
(8%) postoperative complications (1 superficial 
surgical site infection, 1 congestive heart failure,               
1 metabolic acidosis, and 1 hypovolemic shock) and 
one (2%) death (congestive heart failure in a trisomy 
13 infant). In the asymptomatic group, there were          
four (12%) postoperative complications (1 small       
bowel obstruction, 1 short bowel syndrome, 1 wound 
dehiscence, and 1 acute renal failure) and three (9%) 
deaths (1 short bowel syndrome in 2-month-old infant, 
1 congestive heart failure in an infant with Down’s 
syndrome, and 1 acute myocardial infarction). With 
the exception of postoperative small bowel obstruction 
and wound infection, the complications and death in 

Table 1. Clinical and pathologic characteristics of the patients in asymptomatic group and symptomatic group

Asymptomatic group (n = 33) Symptomatic group (n = 51) p-value
Pediatric 25 (76) 36 (71)   0.48
Male 21 (64) 32 (63)   0.93
Length of the MD (cm) 2.01.3 3.21.9   0.001
Base width of the MD (cm) 1.00.5 1.81.0 <0.001
Methods of MD resection
 Simple diverticulectomy
 Wedge ileal resection
 Segmental ileal resection

 
16 (48)
11 (33)
  6 (18)

 
13 (25)
15 (29)
23 (45)

  0.025

Ectopic tissue   4 (12) 26 (51) <0.001
Postoperative complications   4 (12) 4 (8)   0.71
Postoperative death 3 (9) 1 (2)   0.30

Data were present as number (percentage), or mean  SD
MD = Meckel’s diverticulum

Table 2. Clinical presentation of symptomatic Meckel’s diverticulum in pediatric patients and adult patients

Pediatric (n = 35)* Adult (n = 16)
Lower gastrointestinal bleeding 22 (63%) Small bowel obstruction 8 (50%)
Localized peritonitis as of appendicitis   4 (11%) Localized peritonitis as of appendicitis 5 (31%)
Generalized peritonitis   4 (11%) Lower gastrointestinal bleeding 2 (13%)
Small bowel obstruction 3 (9%) Intraabdominal mass 1 (6%)
Intussusception 2 (6%)
Intraabdominal mass 1 (3%)
Other 2 (6%)

* Some pediatric patients presented with more than one symptoms
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the asymptomatic group was attributable to patients’ 
underlying disease and their co-morbidities, not 
directly to the removal of MD. There was no significant 
difference in the morbidity or mortality rate between 
the two groups (Table 1).

Discussion
 The incidence of Meckel’s diverticulum (MD) 
in the general population was approximately 2%(1), and 
most of individuals with MD were asymptomatic. The 
calculated lifetime risk of developing complicated MD 
was reported to be 4.2%(14). In our series of 84 patients, 
71% were pediatric (younger than 16 years) and         
61% were symptomatic. We found that there was no 
significant difference in age group between the 
asymptomatic group and the symptomatic group. 
However, some authors reported a remarkably high 
incidence of symptomatic MD in patient with the age 
of <50 years(11). It was reported that the risk of MD 
causing disease or complication decreased with 
increasing age, 3.7% likelihood at the age of 16 and 
0% at the age of >75 years(15).
 In our analysis of symptomatic MD, we 
revealed a difference in clinical presentation between 
pediatric and adult patients. The most common 
presentation of symptomatic MDs in Thai children         
was lower gastrointestinal bleeding, whereas that of 
Thai adults was small bowel obstruction. Meanwhile, 
localized peritonitis mimicking acute appendicitis 
(Meckel’s diverticulitis) was the second most common 
clinical presentation of symptomatic MD in both 
populations. These clinical presentations were similar 
to those reported in the literature(14,16,17). Bleeding          
and diverticulitis were commonly associated with the 
presence of ectopic mucosa(2). Meanwhile, intestinal 
obstruction may result from volvulus or internal         
hernia secondary to the presence of congenital 
omphalodiverticular band or mesodiverticular band. 
Intestinal stenosis following chronic diverticulitis, 
perforated MD with secondary adhesions, or 
intussusceptions with a MD as a lead point were also 
the possible causes of intestinal obstruction(18). Notably, 
the incidences of each clinical presentation could         
vary depending on the age cutoff for pediatric and       
adult population. For example, the Mayo Clinic 
experience of 1,476 MDs, using the cutoff age for 
children at less than 11 years old, found that the            
most common presentation of symptomatic MDs in 
children was gut obstruction, followed by bleeding   
and diverticulitis. The present study also revealed an 
almost identical incidence of bleeding and guts 

obstruction as the leading symptom of complicated 
MDs in adults(3). 
 Given the rarity of MD and its non-specific 
symptoms, together with its difficulty in detection on 
traditional imaging studies, only limited number of 
complicated MD had been correctly diagnosed as             
MD preoperatively(2). In the present series, only                      
20 patients (39%) of the symptomatic group had  
correct preoperative diagnosis; all detected with          
99mTc-pertechnetate scanning and mainly during the 
investigation for lower gastrointestinal bleeding                    
in children. Although 99mTc-pertechnetate scan is 
regarded as the most common and accurate non-
invasive investigation used for detecting MD(17), 
laparoscopy can be used as a diagnostic modality in 
doubtful cases and can perform complete resection of 
the lesion at the same procedure(8). Recently, double 
balloon enteroscopy and capsule endoscopy have       
been used to help diagnose symptomatic MD with  
yield of 84.6% and 7.7%, respectively(19). 
 The authors found that the MDs in the 
symptomatic group were significantly longer and had 
a wider base than those in the asymptomatic group. 
Long MDs, particularly those longer than 2 cm, were 
thought to be more prone to have complications            
due to the likelihood of intraluminal obstruction. It  
was reported that only 12% of MDs with the length           
of <2 cm became symptomatic whereas 30% of         
those with the length of 2 cm or more developed 
complications(20). Nevertheless, complications                
could occur regardless of the length of MD. In               
the literature, many authors have recommended 
removing all incidental MDs with length greater than 
2 cm(3,20). Meanwhile, the decision of prophylactic 
diverticulectomy in asymptomatic MDs based on the 
diameter of MD is less convincing. Narrow-base         
MDs could be easily subjected to inflammation and 
obstruction, whereas large-base MDs were prone to 
foreign body entrapment(2).
 In the present study, segmental ileal resection 
was the most common technique used for removal of 
the complicated MDs, whereas simple diverticulectomy 
was more preferential in the uncomplicated MDs. It is 
advised to perform segmental bowel resection with 
primary anastomosis when there is macroscopic 
thickening or palpable heterotopic tissue at the 
diverticular-intestinal junction, intestinal ischemia,             
or perforation(17). Many authors have recommended 
segmental bowel resection, rather than simple 
diverticulectomy, in every complicated MD because 
complicated MDs were likely to contain ectopic 
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mucosa(2) which could be non-palpable during                   
an operation and it might be located at the base of 
MD(3).
 Reportedly about 10-65% of MDs contained 
ectopic tissues such as gastric mucosa, duodenal 
mucosa, pancreatic tissue, and carcinoid cells(2,3,18).           
In accordance to other reports(2,3,9), we found that 
ectopic tissue was present more significantly in the 
symptomatic group than in the asymptomatic group. 
Gastric mucosa and pancreatic mucosa were the two 
leading ectopic tissues found in both symptomatic and 
asymptomatic patients. Up to 80% of bleeding MDs 
were reported to contain ectopic gastric mucosa(3). 
Interestingly, MD may contain more than one type of 
ectopic tissue; four of resected MDs in the present 
study had mixed gastric and pancreatic cell population. 
Regarding malignant change in the MD, none of               
the resected MDs in the present study contained 
neoplasm. In the literature, malignant transformation 
from an MD is uncommon (about 0.5-3.2%). These 
malignancies included leiomyosarcoma, carcinoid 
tumor, adenocarcinoma, and gastrointestinal stromal 
tumor(7,21). The malignant lesions tended to occur in 
old patients.
 Our analysis did not attempt to solve the 
problem of whether MD found incidentally should be 
removed or not. However, we found that the removal 
of asymptomatic MD did not significantly increase 
postoperative morbidity or mortality. A good evidence 
from an extensive study of MDs in the Mayo Clinic 
supported a selective approach to MD incidentally 
discovered during an operation, in which the incidental 
resection of MD should be considered in males, 
patients younger than 50 years, MD length greater than 
2 cm, and the presence of ectopic tissue(3). A simple 
divertculectomy (either handsewn or stapled closure) 
should be sufficient in this regard unless there is a 
palpable mass at the base of MD. 
 In conclusion, the characteristics of resected 
MDs in Thai patients were comparable to those 
reported from the Western population(2,3,10-13). Namely, 
most symptomatic or complicated MDs were           
resected in the first five years of life, and were more 
likely to have ectopic tissue and to be wider necked. 
According to the present series, the most common 
presentation of symptomatic MDs was lower 
gastrointestinal bleeding in Thai pediatric group,            
and small bowel obstruction in Thai adults. Lastly, 
there was no significant difference in postoperative 
morbidity or mortality rate between the symptomatic 
and asymptomatic groups.

What is already known on this topic?
 Meckel’s diverticulum (MD) is the most 
common congenital anomaly of the gastrointestinal 
tract. Most people with MD are asymptomatic but the 
complications of MD were reported to occur in four  
to 40% of patients. The management of MD in 
asymptomatic patients (i.e. incidental finding) remains 
debatable. In order to solve this question, the 
characteristics of MD removal from asymptomatic 
patients and symptomatic patients have been studied 
to get some information about MD characteristic 
between the two groups. However, most of such  
studies were based on the Western population.

What this study adds?
 The present study has provided further 
information regarding the characteristics of MD 
removal from asymptomatic patients and symptomatic 
patients. Fundamentally, most symptomatic or 
complicated MDs were more likely to have ectopic 
tissue and to be wider necked. There was no significant 
difference in postoperative morbidity or mortality         
rate between the symptomatic and asymptomatic 
groups. Notably, the most common presentation of 
symptomatic MDs in Thai pediatric and adult patients 
was lower gastrointestinal bleeding and mechanical 
small bowel obstruction, respectively. A correct 
preoperative diagnosis of MD was made in only                 
20 patients (39%) of the symptomatic group, all with 
99mTc-pertechnetate scanning.
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การศึกษาเปรียบเทียบลักษณะของ Meckel’s diverticulum ที่ผาตัดจากผูปวยที่มีอาการและไมมีอาการใน         
โรงพยาบาลศิริราช ยอนหลังในชวงเวลา 18 ป

วรุตม โลหสิริวัฒน, ธนา ศิริเวช, มงคล เลาหเพ็ญแสง, อนัญญา พงษไพบูลย

วัตถุประสงค: เพื่อรายงานประสบการณการผาตัด Meckel’s diverticulum ในโรงพยาบาลศิริราช และเปรียบเทียบลักษณะของ 
Meckel’s diverticulum ที่ผาตัดจากผูที่มีอาการและไมมีอาการ
วัสดุและวิธีการ: ผูนิพนธไดทําการศึกษาเวชระเบียนของผูปวยที่ไดรับการผาตัด Meckel’s diverticulum ในโรงพยาบาลศิริราช 
ตั้งแตเดือนมกราคม พ.ศ. 2547 ถึง เดือนกรกฎาคม พ.ศ. 2554 โดยแบงผูปวยเปน 2 กลุม คือ กลุมที่ 1 (ผูปวยท่ีไดรับการผาตัด
เพราะมีอาการและอาการแสดงของ Meckel’s diverticulum) และกลุมที่ 2 (ผูปวยไมมีอาการ แตไดรับการผาตัด Meckel’s 
diverticulum ในขณะผาตัดชองทองดวยขอบงชี้อื่นๆ ที่ไมเกี่ยวกับภาวะแทรกซอนของ Meckel’s diverticulum) ผูนิพนธได
ทําการศึกษาเปรียบเทียบขอมูลผูปวย อาการและอาการแสดงทางคลินิก ผลทางพยาธิวิทยา และผลการผาตัดในผูปวยท้ังสองกลุม
ผลการศึกษา: การศึกษานี้รวบรวมผูปวยจํานวน 84 ราย (เพศชาย รอยละ 63 และผูปวยเด็กอายุนอยกวา 16 ป รอยละ 71) เปน
ผูปวยที่ไดรับการผาตัดเพราะมีอาการของ Meckel’s diverticulum จํานวน 51 ราย (คิดเปนรอยละ 61) โดยอาการนําที่พบบอย
ทีส่ดุในเดก็ คอื ภาวะเลอืดออกทางเดนิอาหารสวนลาง สวนภาวะลาํไสเลก็อุดกัน้เปนอาการนาํทีส่าํคญัของ Meckel’s diverticulum 
ในผูใหญ มีผูปวยเพียง 20 ราย (คิดเปนรอยละ 39 ของผูปวยท่ีมีอาการ) ที่สามารถใหการวินิจฉัย Meckel’s diverticulum กอน
การผาตัดไดถูกตอง (ทั้งหมดตรวจพบดวยวิธี 99mTc-pertechnetate scanning) พบวา Meckel’s diverticulum ที่ผาตัดจาก
ผูปวยที่มีอาการมีขนาดยาวกวา ฐานกวางกวา และพบ ectopic tissue ไดบอยกวา Meckel’s diverticulum ที่ผาตัดจากกลุม
ผูปวยที่ไมมีอาการ ในการศึกษานี้ไมพบความแตกตางอยางมีนัยสําคัญทางสถิติในการเกิดภาวะแทรกซอนและอัตราตายหลังการ
ผาตัดในผูปวยทั้ง 2 กลุม 
สรุป: Meckel’s diverticulum ในผูปวยที่มีอาการมีขนาดยาวกวา เสนผาศูนยกลางบริเวณฐานกวางกวาและพบ ectopic tissue 
ไดบอยกวา Meckel’s diverticulum ที่ผาตัดจากกลุมผูปวยท่ีไมมีอาการ


