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Symptomatic Meckel's Diverticulum in adult patients: our single 
center 6-year clinical experience and results
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Abstract
Aim: Meckel's diverticulum (MD) is an embryological remnant that results from the incomplete obliteration of the 
omphalomesenteric or vitelline duct after birth and it is the most common congenital anomaly of gastrointestinal 
tract. MD is usually asymptomatic and presents in the pediatric population. In this study, it was aimed to analyze the 
clinicopathological characteristics  of MD, which has an important place in the differential diagnosis of acute abdomen 
and is difficult to diagnose in the preoperative period, in the light of current literature and to examine the results

Material and Methods: Patients diagnosed with Meckel's diverticulum and underwent surgery between January 2017 and 
January 2023 in the general surgery clinic were retrospectively scanned. Preoperative, intraoperative and postoperative 
data of the patients were examined and analyzed.

Results: Sixteen of the cases were male and 6 of them were female. Comorbid disease was present in 7 cases. Abdominal 
pain (72.7%) was the most common symptom, while heterotopic tissue was observed in 9 cases in histopathological 
evaluation. Postoperative surgical complication was observed in 6 patients and the most common complication was 
found to be ileus (3 patients). Mortality was observed in one patient in the postoperative period.

Conclusion: Meckel's diverticulum should always be kept in mind in the differential diagnosis of acute abdominal pain. 
Delay in diagnosis and going unnoticed during surgery increase mortality and morbidity rates, especially in symptomatic 
patients and pathologies associated with other causes of acute abdomen. 
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Introduction
Meckel's diverticulum (MD) is an embryological remnant, 
resulting from the incomplete obliteration of the 
omphalomesenteric or vitelline duct after birth and it is the 
most common congenital anomaly of gastrointestinal tract. 
[1]. MD contains all three layers of the intestinal wall and is thus 
a true diverticulum. While true diverticulum can be congenital 
in the gastrointestinal tract in general, false diverticulum 
appears as acquired lesions [2]. 

The “rule of 2s” is used in the diagnosis of Meckel diverticulum. 
According to the rule of 2s; the distance of the diverticulum 
from the ileocecal valve is 2 feet (60 cm). Meckel's diverticulum 
occurs in about 2% of the population. The length of the 
diverticulum is approximately 2 inches (5 cm). The majority of 
patients are usually under 2 years of age [3]. Microscopically, 
the diverticulum usually contains 2 types of heterotopic tissues; 
gastric and pancreatic. Approximately 2% of patients develop 
complications. Although it was reported that the disease is 2 
times more common in men than women, in current studies 
this rate was stated to be observed up to 4 times. [4, 5]. 

MD is usually asymptomatic and usually causes symptoms 
in pediatric patient population. Symptoms occur as a result 
of complications that might develop due to the disease. The 

most common complications include intestinal obstruction, 
bleeding and diverticulitis [6, 7]. Symptoms of the disease are 
usually nonspecific; a significant portion  of the patients were 
operated due to acute appendicitis and diagnosed with MD 
during surgery [8, 9].

In this study, it was aimed to examine and analyze the 
clinicopathological characteristics of patients with MD, which 
has an important place in the differential diagnosis of acute 
abdomen and is difficult to diagnose in the preoperative 
period, and to evaluate the results in a single-center experience 
in the light of current literature.

Material and Methods
Patients who were diagnosed with Meckel's diverticulum and 
operated in a tertiary hospital general surgery clinic between 
January 2017 and January 2023 were screened retrospectively. 
Patients under the age of 18 and patients diagnosed with 
inflammatory bowel disease were not included in the study. 
A total of 22 patients were included in the study. Medical 
file records, laboratory results, and pathology reports of the 
patients were examined. Demographic and clinicopathological 
characteristics of the patients were recorded. This study 
was approved by XXXXXXXX: University of Health Sciences 
Gülhane Training and Research Hospital , Clinical Research 
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Öz
Amaç: Meckel divertikülü (MD), doğum sonrasında omfalomezenterik veya vitellin kanalın tam olmayan obliterasyonu 
sonucunda oluşan embriyolojik bir kalıntıdır ve gastrointestinal sistemin en sık gözlenen konjenital anomalisidir. MD 
genellikle asemptomatik olup; genellikle çocuk hasta popülasyonunda semptom vermektedir. Bu çalışmada; akut batının 
ayırıcı tanısında önemli yeri olan, preoperatif dönemde tanı konulmasının zor olduğu MD’nin güncel literatür bilgileri 
eşliğinde klinikopatolojik özelliklerinin analizi ve sonuçların incelenmesi amaçlandı.

Gereç ve Yöntemler: Ocak 2017 - Ocak 2023 tarihleri arasında genel cerrahi kliniğinde Meckel divertikülü tanısı alan ve 
ameliyat edilen hastalar retrospektif olarak tarandı. Çalışmaya 18 yaşın altındaki hastalar ve inflamatuar bağırsak hastalığı 
tanısı olan hastalar dahil edilmedi. Hastaların preoperatif, intraoperatif ve postoperatif verileri incelenerek analiz edildi.

Bulgular: Çalışmaya dahil edilen 22 olgunun yaş ortalaması 44,6 ± 14,6 yaş (20-74 yaş) idi.  16 olgu erkek, 6 olgu ise kadındı. 
Erkek/kadın oranı 2,7/1 idi. 7 olguda komorbid hastalık mevcuttu. Karın ağrısı (%72.7) en sık gözlenen semptom iken 
histopatolojik değerlendirmede 9 olguda heterotopik doku izlendi. Postoperatif cerrahi komplikasyon 6 hastada izlenirken 
en sık gözlenen komplikasyonun ileus (3 hasta) olduğu saptandı. Postoperatif süreçte bir hastada mortalite gözlendi.

Sonuç: MD akut batında ayırıcı tanıda her zaman akılda bulundurulması gereken patolojilerdendir. Tanıda gecikilmesi ve 
ameliyat esnasında gözden kaçması özellikle semptomatik olan hastalarda ve başka akut batın sebepleri ile ilişkilendirilebilen 
patolojilerde mortalite ve morbidite oranlarını artırmaktadır. 

Anahtar kelimeler: Meckel divertikülü, divertikülit, akut batın, ince bağırsak rezeksiyonu



Ethics Committee (Date: June 7, 2023, Decision No: 2023/126). 
This study was conducted in accordance with the World 
Medical Association Declaration of Helsinki-Ethical Principles 
for Medical Research Involving Human Subjects.

Statistical Analysis
Statistical analyzes were performed using SPSS package 
program version 22.0. Conformity of the variables to the 
normal distribution was examined using visual (histograms 
and probability graphs) and analytical methods (“Shapiro-
Wilk tests”). Continuous variables with normal distribution 
were presented as mean  ± standard deviation; non-normal 
variables were reported as median (minimum-maximum 
value). Categorical data were shown as numbers (percentages). 
p < 0.05 was considered statistically significant.

Results
Mean age of 22 cases included in the study was 44.6 ± 14.6 years 
(20-74 years). 16 patients were male and 6 were female. Male/
female ratio was 2.7/1. ASA scores of the cases varied between 
I-III. Comorbid disesases were present in seven cases (Table 1). 

Table 1. Descriptive characteristics of patients
Characteristic Number (percentage)
Age* 44.6 ± 14.6
Gender
Male 16 (72.7)
Female 6 (27.3)
ASA
I 9 (40.9)
II 11 (50.0)
III 2 (9.1)
BMI (kg/m2)* 26.8 ± 4.3
Smoking (+) 13 (59.1)
Alcohol (+) 7 (31.8)
Comorbidity ** 7 (31.8)
*Mean ±SD
* *Comorbidity= Hypertension (n=5), Diabetes mellitus (n=2), 
Coronary artery disease (n=2), Chronic renal failure (n=1) 
***ASA; American Society of Anesthesiologists

The most common symptoms observed in the general 
symptom questioning were abdominal pain (72.7%), 
nausea/vomiting (50.0%), constipation (31.8%) and bleeding 
(22.7%). All patients had symptoms associated with Meckel's 
diverticulum. Eight patients had Meckel's diverticulitis, 7 
patients had intestinal obstruction, 5 patients had bleeding, 
2 patients had invagination, and intrabadominal abscess was 
present in 1 patient (Table 2). In the process of diagnosing 
patients in the preoperative period; Ultrasonography (USG) 

was performed in 6 (27%) patients, computed tomography 
was performed in 5 (23%) patients, and both imaging methods 
were performed in 11 (50%) patients.

Table 1. Descriptive characteristics of patients
Characteristic Number (percentage)
Age* 44.6 ± 14.6
Gender
Male 16 (72.7)
Female 6 (27.3)
ASA
I 9 (40.9)
II 11 (50.0)
III 2 (9.1)
BMI (kg/m2)* 26.8 ± 4.3
Smoking (+) 13 (59.1)
Alcohol (+) 7 (31.8)
Comorbidity ** 7 (31.8)
*Mean ±SD
* *Comorbidity= Hypertension (n=5), Diabetes mellitus (n=2), 
Coronary artery disease (n=2), Chronic renal failure (n=1) 
***ASA; American Society of Anesthesiologists

Preoperative laboratory results of the cases are given in Table 3.

 Table 3. Preoperative laboratory findings of the patients 
Laboratory Mean ± SD
CRP (mg/dL)* 28.4 (6.7-120.4)
WBC (103/µl) 14.4 ± 3.9
Neutrophil count (103/µl) 12.5 ± 3.7
Lymphocyte count  (103/µl)* 1.2 (0.3-3.2)
Platelet count (103/µl) 283 ± 51
Albumin (g/dl) 4.1 ± 0.3
Hemoglobin (g/dl) 12.7 ± 1.6
Hematocrit (%) 37.7 ± 3.6
BUN (mg/dl) 32.0 ± 7.6
Creatinine (mg/dl)* 0.86 (0.56-2.15)
*Median (min-max)
**CRP; C-Reactive protein, WBC; white blood cell count, BUN; 
blood urea nitrogen
***Min-max: Minimum-maximum.

When the cases were evaluated as surgical method, segmental 
small bowel resection and side-to-side anastomosis were 
preferred in 12 cases, diverticulectomy was preferred in 6 cases, 
ileocecal resection and ileocolic end-to-side anastomosis were 
preferred in 2 cases, and right hemicolectomy and ileocolic end-
to-side anastomosis were preferred in 2 cases. Diverting ostomy 
was not preferred in any operated patient. The median surgery 
duration was 85 minutes (65-185 minutes). In histopathological 
evaluation, heterotopic tissue was observed in 9 cases (gastric 
mucosa in 7 cases, pancreatic tissue in 1 case, and both 
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gastric and pancreatic tissues in 1 case). The mean Meckel's 
diverticulum size was 3.0 ± 0.7 cm (2.0-4.5 cm). The median 
length of the resected intestine was 17.5 cm (2.0-120 cm). The 
mean hospital stay of the cases was 3.7 ± 1.9 days (2-8 days). 
8 patients were admitted to the ICU  postoperatively. Five of 
these cases stayed in the ICU for 1 day and three of them for 
2 days. 1 (12%) of the patients was followed in the ICU due to 
a history of immunodeficiency, 5 (62%) due to advanced age 
and coronary artery disease, and 2 (26%) due to poor general 
condition. Postoperative surgical complications were observed 
in 6 patients. Three patients had ileus, 2 patients had wound 
infection, and 1 patient had bleeding. One patient died in the 
postoperative period (Table 4). 

Table 4. Histopathological, prognostic characteristics and 
postoperative results of the patients
Laboratory Mean ± SD
Heterotopic tissue in pathology 9 (40.9)
Gastric mucosa 7 (31.8)
Pancreatic tissue 1 (4.5)
Gastric + pancreatic tissue 1 (4.5)
Meckel size (cm) 3.0 ± 0.7
Resected bowel length (cm) 17.5 (2.0-120.0)
Length of hospital stay (days) 3.7 ± 1.9
ICU hospitalization* 8 (36.4)
Length of Stay in ICU 1.3 ± 0.5
Postoperative surgical complication 6 (27.3)
Ileus   3 (13.6)
Wound site infection 2 (9.1)
Bleeding 1 (4.5)
Mortality 1 (4.5)
    *ICU: Intensive care unit

According to the anamnesis taken from the patients; It was 
observed that patients who developed complications in the 
postoperative period were admitted to the hospital on average 
3.5 (2-4) days after the complaints started, and patients who 
did not develop complications in the postoperative period 
were admitted to the hospital in 1.2 (1-2) days. The patients 
were operated on urgently on the day they were admitted to 
the hospital.

Discussion
MD is a true diverticulum that contains all three layers of the 
intestinal wall; it is the most common diverticulum in the 
gastrointestinal tract and should be considered in the acute 
abdominal differential diagnosis [2]. Although it is seen in 
approximately 2% of the general population, it was detected at 
a rate of 0.15%-4.4% in autopsy series. [10]. The disease is usually 

diagnosed during surgery in patients who were operated on 
with the suspicion of acute abdomen. People with MD develop 
4% to 6.5% diverticular-associated complications during their 
lifetime [6]. MD is more common in men and the male/female 
ratio varies between 2:1 and 4:1 [4, 5]. In this study, male/female 
ratio was found to be approximately 2.5/1, and these ratios 
were observed to be similar with the literature.

In the preoperative diagnosis process of MD; One of the most 
basic imaging methods that can be preferred is USG. However; 
In cases of clinical suspicion, CT may also be preferred if 
necessary. CT is recommended, especially in complicated 
diverticula [11]. In our study; While approximately one-third of 
the patients only underwent USG; Approximately half of the 
patients underwent combined USG and CT.

The most common complications of MD have been described 
in various studies in the literature as intestinal obstruction (30-
35%), bleeding (32-40%) and diverticulitis (17-22%) [12, 13]. 
In this study, 36.4% diverticulitis, 31.8% intestinal obstruction 
and 22.7% intestinal bleeding were reported. While the rate of 
patients with intestinal obstruction complications in the study 
was similar to the literature data, it was determined that there was 
no similarity to the literature data when the patient population 
with diverticulitis and intestinal bleeding was evaluated.

It is reported in the literature that risk of developing diverticulum-
associated complications in MD is related to the length of the 
diverticulum and that more complications may develop in 
cases with a diverticulum length above 2 cm [14]. In this study, 
patients' mean diverticular length was calculated as 3.0 ± 0.7 
cm. Presence of heterotopic tissue is another complication-
associated factor. When the literature data were examined, 
ectopic gastric mucosa was observed at a rate of 25-50% and 
ectopic pancreatic tissue at a rate of 5-15%. In the presence 
of these two tissues together, the complication rate increases 
even more. In particular, it has been reported in studies that it 
might be associated with intestinal bleeding and ulceration [15-
17]. In this study, gastric mucosa was reported in 31.8% of the 
patients and pancreatic tissue in 4.5% of the patients, and the 
results were found to be similar to the literature data.

When the literature data were investigated, postoperative 
complication rate was reported to be approximately 8% in 
patients operated for MD [18,19]. In this study, postoperative 
surgical complication rate was calculated as 27.3% and it was 
found to be higher than postoperative surgical complication 
rates in similar studies. We are of the opinion that late admission 
of the patients to the hospital and the presence of diffuse 
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peritonitis due to perforation in the preoperative period in some 
patients may be related to this result. As a matter of fact, while 
the average admission time to the hospital for patients who 
developed complications in the postoperative period was 3.5 
days; The average hospital admission time for patients who did 
not develop complications in the postoperative period was 1.2 
days. In patients who develop complications; We believe that 
the longer average hospital admission time and the presence of 
more than one comorbid disease in these patients are effective. 
Additionally, while no mortality was reported in case series in 
recent years, a patient in this study died due to septic shock 
associated with intraabdominal sepsis [20].

Surgical procedure to be preferred in MD is determined 
according to the general condition of the patient and whether 
the diverticulum is complicated or not. Diverticulectomy 
is preferred in uncomplicated diverticula [21]. Small bowel 
resection was performed in 12 of the patients, 6 patients 
underwent diverticulectomy and 2 underwent right 
hemicolectomy, in this study. As seen in the results of our 
study; Except for uncomplicated diverticulitis cases; Intestinal 
resection was mostly preferred for patients. 

Retrospective design of the study, relatively small patient 
population, and heterogeneous population that may occur 
due to the fact that patients are not operated by a single 
surgeon can be considered among the main limitations.

Consequently, MD is one of the pathologies that should 
always be kept in mind in the differential diagnosis in acute 
abdomen. Delay in diagnosis and going unnoticed during 
surgery increase mortality and morbidity rates, especially in 
symptomatic patients and pathologies associated with other 
causes of acute abdomen. MD should always be kept in mind 
by clinicians in the differential diagnosis of acute abdomen. 
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