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AbstrAct:   Meckel’s diverticulum is the most common congenital malformation of the gastrointestinal tract, with its incidence estimated 
at 1–4% in the general population. In most cases Meckel’s diverticulum is a latent, asymptomatic anomaly, but in some cases, 
it may lead to complications such as intestinal obstruction, bleeding and inflammation. The literature provides no precise 
recommendations for the management of accidentally diagnosed, unaffected Meckel’s diverticulum. The aim of this study 
was to review the literature on the subject to determine the current state of knowledge. Based on an analysis of 17 papers, the 
following criteria (risk factors) were identified justifying ‘preventive’ resection of an accidentally found, unaffected Meckel’s 
diverticulum: age <50 years, male gender, length >2 cm, macroscopic abnormalities suggesting the presence of ectopic 
gastric mucosa as well as narrow neck of the diverticulum. When the criteria are not met, there is a minimal lifetime risk of 
complications. Leaving diverticulum intact is recommended in cases of peritonitis, major abdominal trauma and at older 
age. Nevertheless, indications or contraindications for resection are relative, and surgeons are safe to make their decision 
depending on individual patient’s situation.
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IntroductIon

Meckel’s diverticulum (MD) is the most common congenital anom-
aly of the gastrointestinal tract. It affects 1 to 4% of the general 
population, while most of the literature provides estimate of 1%. 
Post-mortem examination shows that Meckel’s diverticulum occurs 
in 1.2% of the cases [1, 2]. Some anglophonic textbooks character-
ise Meckel’s diverticulum by the rule of “twos”: frequency of 2%, 
diagnosed mostly in children below 2 years of age, 2 times more 
frequently in men, located in the small intestine 2 feet (60 cm) 
from the caecum [3, 4]. For most patients, Meckel’s diverticulum 
is latent and asymptomatic, however in some cases it may cause 
complications, which can occur at every age ranging from infants 
to seniors, but it mostly affects children. Symptomatic MD mani-
fests itself as mechanical obstruction of the gastrointestinal tract, 
lower gastrointestinal bleeding, non-specific abdominal pain and 
acute inflammation; very rarely Meckel’s diverticulum can be en-
trapped within the inguinal hernia (so-called Littre’s hernia). 

Symptomatic MD appears more often in children, especially younger 
than 4 years old, as mechanical GI obstruction or bleeding. In 
adults’ complications are rare, including mostly GI bleeding and 
less often inflammation or perforation. 

In adults in most cases (70–80%) the diverticulum is unaffected, 
found accidentally while performing abdominal surgery for an-
other reason occasion. Management of an accidentally diagnosed 
and unaffected Meckel’s diverticula is controversial. Mostly it is 
diagnosed during appendectomy, because after appendix removal 
the final section of the large intestine, where the Meckel’s divertic-
ulum is located, is carefully examined. It this case most surgeons 
decide to resect the unchanged diverticulum to prevent possible 
further complications. It is managed in the same way as an unaf-
fected appendix during appendectomy for suspected appendicitis. 
However, Meckel’s diverticulum resection, especially when it is 
large with wide base, in some instances may by risky and lead to 
postoperative complications, which are more common compared 

to when the diverticulum is left intact [2, 5]. It is worth noting that 
most complications relating to Meckel’s diverticulum occur in 
childhood and adolescence, while significantly less often in adults. 
While most surgeons in Poland do not let this rare abnormality for 
observation in case of an accidental diagnosis, the literature does 
not provide clear recommendations for its management.

The aim of this study is to review the literature on managing an 
accidentally diagnosed and unaffected Meckel’s diverticulum in 
order to summarize the current state of knowledge.

MAterIAls And Methods

For the analysis we used articles available on PubMed database under 
the keyword “Meckel’s diverticulum”. Only English-language arti-
cles available in Poland, based on several dozen cases and reflecting 
many years’ experience of centers specializing in managing Meck-
el’s diverticulum were taken into consideration. For obvious rea-
sons those articles were based on retrospective studies. Also, three 
meta-analyses were included [1, 2, 6]. Several articles, which could 
serve as a source of additional information, were not available in Po-
land (7–10). Finally, seventeen articles were subject to the analysis. 

results

The results are presented in the following order: discussion of 
Meckel’s diverticulum complications, literature review, summary of 
data on management of an unaffected accidentally found Meckel’s 
diverticulum and recommendations.

Complications of Meckel’s diverticulum reported in the 
literature
Complicated Meckel’s diverticulum causes clinical symptoms 
(symptomatic MD). Complications listed in the introduction oc-



WWW.PPCH.PL42

review article

20 cases of volvulus,19 of intussusception, and in 10 cases there 
was a band of tissue connecting the top of the diverticulum to the 
umbilicus. In 45 children (38%) the diverticulum caused intesti-
nal bleeding, and in 16 (14%) it was found inflammed. All resect-
ed diverticula were examined histopathologically and in 71 out 
of 117 cases (61%) of symptomatic diverticula, ectopic mucosa 
was found on microscopy, usually gastric mucosa. Ectopic mu-
cosa was found in 7 out of 25 (28%) excised diverticula that were 
found accidentally and remained unaffected. Complications asso-
ciated with surgery (wound infection, mechanical obstruction due 
to adhesions, anastomotic leakage) occurred in 12 patients (8%). 
The authors do not provide precise recommendations regarding 
management of an accidentally found unaffected Meckel’s diver-
ticulum in children [13].

Demartines et al. (1992) presented the results of a retrospective 
analysis of 91 cases of Meckel’s diverticulum in adults over a period 
of 20 years at the same institution. The group consisted of 57 men 
(63%) and 34 women (37%) aged 47 on average (ranging from 14 to 
89 years). Most diverticula (54,60%) were unaffected and found 
accidentally during laparotomy performed for other indications, 
while 37 (40%) diverticula were abnormal and caused abdominal 
symptoms (inflammation, obstruction, bleeding and perforation). 
In 35 patients (38%) MD was found during surgery performed due 
to suspected acute appendicitis, which gives an average of 1 case 
for every 50 appendectomies. In 36 cases (39%), histopathological 
examination revealed abnormalities in the dissected diverticulum: 
inflammation, ectopic mucosa, bleeding erosions and benign tum-
ors. Postoperative complications occurred in 8 out of 36 patients 
(22%), in whom pathological lesions were detected within the MD 
and only in 1 in 55 (2%) patients the diverticula were unaffected. 
Seven patients (8%) died. The authors believe that unaffected di-
verticula accidentally found during laparotomy should be resected 
if there are no significant contraindications [14]. 

Peoples et al. (1995) presented the results of a retrospective ana- 
lysis of 90 cases of Meckel’s diverticulum accidentally found and 
excised in adults during laparotomy. In 4 patients (4%) the excised 
diverticulum was abnormal; in 2 persons peri-operative occurred. 
Based on statistical analysis, the authors determined the risk of 
surgical complications for an abnormal diverticulum at 0.2% and 
for an unaffected diverticulum at 4.6%, which – in their opinion 
– is an argument against its „preventive” excision [5].

Matsagas et al. (1995) presented the results of a retrospective anal-
ysis of Meckel’s diverticulum cases found accidentally during lap-
arotomy performed due to acute appendicitis or for other indica-
tions. In addition, laparotomy cases were studied for symptomatic, 
abnormal Meckel’s diverticulum. Among 2074 patients undergo-
ing appendectomy, 33 (1.6%) had unaffected Meckel diverticula 
(1 case for all 62 appendectomies). Among patients operated on 
for other reasons, 15 had unaffected Meckel’s diverticula. Also, 
15 patients were operated on because of abdominal symptoms 
caused by an abnormal diverticulum; in most cases, the diagnosis 
was not established before surgery [15].

Park et al. (2005) presented the results of a retrospective anal-
ysis of 1476 cases of Meckel’s diverticulum operated on in one 
center over a period of 52 years. The vast majority (1240,84%) 
were asymptomatic, accidentally found during laparotomy, and 
only 236 diverticula (16%) were abnormal and caused symptoms. 

cur with varying frequency depending on the patient’s age. The 
probability of MD complications is generally the highest in early 
childhood (<2 years of age) and estimated at 4%. The risk of com-
plications decreases with age, being as low as 1% for patients in 
their 40s, and practically absent in their 70s [1]. As mentioned 
earlier, symptomatic MD in children manifests itself mostly as 
mechanical intestinal obstruction, GI bleeding, or inflammation. 
In adults, symptoms include:

a.  Bleeding from the diverticulum (from the lower part of the gas-
trointestinal tract) occurs in 8–63% of the patients diagnosed 
with symptomatic Meckel’s diverticulum. The cause of the bleed-
ing is the ectopic gastric mucosa inside the diverticulum which 
leads to peptic ulcer formation. This type of MD manifestation 
is difficult to diagnose and often, following spontaneous reso-
lution of bleeding, patients are discharged without diagnosis of 
the source of bleeding. Medical imaging methods, which help to 
determine the source of bleeding, include arteriography of the 
superior mesenteric artery, scintigraphy and CT angiography [1].

b.  Mechanical obstruction of the gastrointestinal tract occurs in 
14–40% of patients diagnosed with symptomatic Meckel’s di-
verticulum. Like in children, the diverticulum is the substrate 
for small intestinal intussusception, volvulus or obstruction due 
to the diverticulum hanging over the band linking the umbilicus 
to the top of the diverticulum [11]. Mechanical obstruction may 
be also caused by MD incarceration within inguinal or umbilical 
hernia together with adjacent part of the bowel. 

c.  Inflammation of the diverticulum is fairly common complication 
of MD in adults, occurring in 30–58% of the patients diagnosed 
with symptomatic MD. Patients diagnosed with Crohn’s disease 
seem to be more frequently diagnosed with MD [1, 11]. Preop-
erative diagnosis is only rarely achieved, the surgery being per-
formed mostly for acute abdominal disease of unclear etiology.

d.  Perforation is a very rare complication of inflamed or ulcerated 
MD. It is mostly caused by fecalith formed within diverticulum 
leading to ulcers, or by a foreign body stuck within the lumen 
(fish bone, other bones, toothpick etc.).

e.  Neoplasms. Presence of an ectopic gastric mucosa may lead 
to neoplasm formation. There have been cases reported of the 
carcinoid tumors, gastrointestinal stromal tumors (GISTs), ad-
enocarcinomas and sarcomas (1). Weinstein et al. presented the 
widest material of neoplasms identified in resected Meckel’s di-
verticula; among 80 cases, the most frequent tumors included 
sarcomas (n = 35), carcinoid tumors (n = 29) and adenocarci-
nomas (n = 16) [12].

Literature review (in chronological order)
StVill et al. (1991) present the results of a retrospective analysis of 
164 cases of Meckel’s diverticulum diagnosed in children, includ-
ing 120 boys (73%) and 44 girls (27%), over a period of 20 years in 
the same institution. In 47 patients (29%), unaffected diverticula 
were found accidentally during laparotomy performed for other 
indications, which have been excised in 25 patients and left in the 
remaining 22 patients. In 117 patients (71%), the diverticulum 
was the cause of abdominal pathology, most commonly mechan-
ical obstruction of the small bowel in 49 patients (42%), including 
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tified by the presence of occult blood in stool [16]. The data pre-
sented in their article are slightly different than in the previously 
reviewed papers and seem less convincing. However, it should be 
remembered that most data on clinical manifestations of Meckel’s 
diverticulum derive from the experience of a single center.

Dealing with accidentally found unaffected Meckel’s 
diverticulum
The principles of managing accidentally found unaffected MD are 
not clearly determined. Two variables are considered at decision 
making on the possible approach (to leave or to resect): the risk 
of complications associated with excision and the future risk of 
leaving the diverticulum intact. In one publication, it was calcu-
lated that the average life-long risk of complications in Meckel’s 
diverticulum left intact is 4.2% [2].

Arguments for ‚preventive’ diverticulum resection

In the previous paragraph, the authors of two of the papers recom-
mended preventive excision of the unaffected diverticulum, arguing 
that the risk of complications associated with it is minimal, lower 
than the risk of future MD complications (11, 14). Cullen et al. (1994) 
recommend removing unaffected accidentally encountered diver-
ticula, except when the risk of complications is increased (e.g. dif-
fuse peritonitis, age >80 years). The authors stated that complica-
tions occurred statistically significantly more often after resection 
of symptomatic (12%) rather than unaffected diverticula (2%) [17].

Arguments against ‚preventive’ diverticulum excision

Solerto et al., based on the assessment of treatment outcomes of 
202 patients with MD, stated that the risk of postoperative compli-
cations following preventive excision of an unaffected diverticulum 
is much greater than the risk of any future complications caused 
by the diverticulum itself when left intact. The authors calculated 
that, in order to prevent one death due to a fatal complication of 
MD, it should be resected in 800 patients with accidentally found 
unaffected diverticulum (18).

The most common clinical manifestation in adults was lower in-
testinal bleeding, and in children – small intestinal obstruction. 
In symptomatic cases, abnormal diverticulum was more often 
found in men than in women (3:1 ratio). The authors determined 
features associated with a greater likelihood of symptoms includ-
ing the following: age <50 years, male gender, diverticulum length 
>2 cm and presence of pathological tissue (on microscopy). Based 
on their research, the authors do not give clear recommendations 
on how to deal with accidentally found, unaffected Meckel’s di-
verticulum, although they state that its excision is not associated 
with a high risk of complications [11].

Ruscher et al. (2011) presented the results of an analysis of the da-
tabase of the national health information system for children un-
dergoing Meckecl’s dverticulum excision across the United States 
between 2007 and 2008. A total of 850 cases of MD resection 
were registered in the database; it was more often performed in 
boys than in girls (2.3:1), and more than half of the children were 
younger than 4 years. Majority (60%) of surgeries were performed 
because of symptomatic MD, rather than accidentally found un-
affected diverticulum (40%). The most common manifestation of 
a symptomatic diverticulum was obstruction of the small intestine 
(30%), followed by bleeding (27%) and intussusception (19%); the 
authors classify intussusception separately from obstruction, al-
though it probably also led to ileus. In the group of 365 children, 
in whom accidentally found diverticulum was excised, surgery 
was most often performed due to suspected or present abdominal 
birth defect (51%), acute appendicitis (24%), inflammatory bow-
el disease (5%), gynecological or urological disorders (4%) or for 
other indications (9%). Because the study included the analysis of 
data on resected MDs, it did not contain information on cases of 
leaving Meckel’s diverticulum intact, neither did it provide any 
therapeutic recommendations [4].

Lin et al. presented the results of a retrospective analysis of 102 cas-
es of Meckel’s diverticulum in children, including 65 boys (64%) and 
37 girls (36%) at the mean age of 5.6 years, operated on in the same 
facility over a period of 15 years. In 91 cases (89%) MD was symp-
tomatic, and in 10 (11%) it was unaffected and found accidentally 
during surgery performed for other indications, most commonly 
during appendectomy. In 8 out of 10 cases, diverticula were not re-
moved. The most common clinical manifestation of symptomatic 
MD was gastrointestinal bleeding – in 41 children (40%), mechani-
cal obstruction due to intussusception – in 32 (31%) and peritonitis 
– in 12 (12%) caused by inflammation (n = 4) or perforation (n = 8) 
of the inflammed diverticulum. Most of the resected diverticula 
showed ectopic mucosa on microscopy, most often gastric mucosa 
and pancreatic tissue. Postoperative complications in the form of 
mechanical obstruction occurred in 2 patients. The authors were in 
favor of excising only abnormal Meckel’s diverticula [16].

Vaos et al. in their literature review on Meckel’s diverticulum state 
that in adults the most common clinical manifestation (complica-
tion) is mechanical obstruction of the small bowel caused by intus-
susception, volvulus, adhesions, intestinal stenosis at the level of 
the diverticulum, fecal stone and hernia incarceration. According 
to the authors, inflammation is the second most common (in about 
30% of cases) MD complication. Bleeding from the diverticulum 
is its most common clinical manifestation in children (in about 
50% of cases), while in adults it is much less common (about 12%). 
Bleeding is usually chronic, causing anemia, and is less often iden-

Fig. 1.  Inflammed Meckel’s diverticulum.
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•	 Age <50 years old,
•	 Male gender,
•	 Diverticulum length >2 cm,
•	 Macroscopic features indicating the presence of ectopic 

mucosa,
•	 Narrow-neck diverticulum, which creates a risk of food 

residue clogging,
•	 Connection of the top of the diverticulum with the 

umbillicus with a connective tissue band (relative 
indication). 

The last two features come from publications other than those 
cited above [19, 20]. The occurrence of at least one of them justi-
fies the excision of an unaffected MD. The absence of any of those 
features allows the physician to make a rational decision to leave 
an unaffected Meckel’s diverticulum intact. Other circumstances 
in which its excision may be risky include:

•	 Local or diffuse peritonitis (e.g. gangrenous peritonitis, 
perforated appendix, or large bowel perforation),

•	 Injuries of other abdominal organs in a patient with multi-
organ trauma,

•	 Old age. 

In such circumstances, it is better not to excise the diverticulum, 
but to record its presence in the surgery report and patient’s dis-
charge summary.

No medical or legal issues related to excised or remaining Meckel’s 
diverticulum were addressed in any of the analyzed papers. It seems 
important in the time of widespread claims by patients due to the 
outcomes of a surgical intervention or complications that are not 
in line with their expectations. There are two possible scenarios 
for such claims: the occurrence of a postoperative complication 
(leakage, early adhesion obstruction) in a patient who had an un-
affected diverticulum and the occurrence of complications (bleed-
ing, intestinal obstruction, inflammation) in a patient who, usually 
years before, was left with an accidentally found diverticulum and 
this information was noted in his or her medical records. In both 
situations it is possible to accuse the surgeon of incompetence or 
lack of due diligence. The first allegation concerns the legitimacy 
of excising pathologically unchanged anomaly, while the second 
scenario concerns the decision to leave it. It should be clearly stat-
ed that both procedures are correct and consistent with current 
medical knowledge, as presented in this article. The above-men-
tioned indications for removing or leaving the diverticulum are, 
in some circumstances, relative and need not be absolutely imple-
mented. Every surgeon can safely choose one of the two options, 
depending on the individual patient’s situation. However, it seems 
that most of us resect diverticula in ‚prevention’, which is largely 
due to tradition and learned habits.

In his nearly 40 years of practice, the author only once encountered 
inflamed Meckel’s diverticulum in a 30-year-old patient, operated 
on for abdominal pain of unclear etiology, presenting with elevated 
inflammatory markers (Fig. 1.). In a dozen or so cases of MD diag-
nosed during appendectomy or (less often) other abdominal sur-
gery, the author followed the traditional approach and resected 
the diverticula. In two patients, where one was operated on for 
peritonitis and the other one for abdominal trauma with bleeding, 
the author left the diverticula intact [21].

The authors of two previously discussed papers (Peoples et al. 
1995; Lin et al. 2017) do not recommend ‚preventive’ excision of 
an unaffected accidentally found MD, motivating their approach 
with the risk of postoperative complications and minimal risk of 
future complications [5, 16].

Zani et al. published a literature review analyzing the arguments 
for and against Meckel’s diverticulum resection. The study was 
based on 49 articles, in 33 of which unaffected MD was removed in 
2.300 patients, while the other 16 articles reported MD being left 
intact in 671 patients. Early postoperative complications (wound 
infection, intestinal obstruction due to adhesions and others) oc-
curred in 5.3% of patients following MD resection, while complica-
tions occurred in 1.3% patients without resection, with a statistical-
ly significant difference. Infection was more than twice as frequent 
(2.1% vs. 0.9%), intestinal obstruction more than 7 times more fre-
quent (1.5% vs. 0.2%), and other complications more than 6 times 
more frequent (1.9% vs. 0.3%) in patients undergoing diverticulum 
resection. Four studies evaluated the natural history of an unaffect-
ed, accidentally found MD which was not resected during surgery. 
A total of 64 patients were collected, followed for 2 to 20 years (with 
the mean follow-up of 10) after surgery, with no complications due 
to the present diverticulum over that period. The presence of ectop-
ic mucosa in the diverticulum is associated with a 3.6-time higher 
risk of complications. In other words, the altered mucosa is signif-
icantly more common in complicated (symptomatic) MDs – 43% 
compared to unaffected MDs – 12%. The problem is a great diffi-
culty to intraoperatively diagnose by viewing and touching the pres-
ence of an ectopic mucosa within the diverticulum. A pronounced 
thickening of the diverticulum wall is an argument for its removal. 
Zani et al. calculated that in order to prevent one death from a fa-
tal complication caused by Meckel’s diverticulum, it was necessary 
to perform ‚preventive’ resections in 758 patients. This number is 
similar to that provided by the previously cited paper [18]. The au-
thors also calculated that the risk of hospitalization due to Meckel’s 
diverticulum complication is 4%, and surgery 3% throughout the 
lifetime. In the summary, the authors stated that current medical 
knowledge and research opt for an unaffected accidentally found 
Meckel’s diverticulum to be left intact because the risk of future 
complications is lower than the risk associated with its excision. It 
applies both to adults and children [2].

In three papers, the authors proposed a set of criteria that can be 
used to decide whether to excise or leave Meckel’s diverticulum 
intact. Mackey et al. (1983), based on the analysis of 402 cases of 
MD, determined that the following features opt for excision: age 
<40 years, male sex, size >2 cm and macroscopic features indicating 
presence of ectopic mucosa. The absence of any of those features 
indicates a minimal risk of developing complications in the future 
and supports leaving the diverticulum intact [3]. Similar criteria 
were determined by other authors more than 20 years later: age 
<50 years, male sex, diverticulum length >2 cm and presence of 
pathological tissue (on microscopy) [2, 11].

suMMAry

Based on the review of the literature presented in this paper, a set 
of features and clinical situations can be identified that opt for 
‚preventive’ excision of an accidentally found unaffected Meckel’s 
diverticulum. Those include:
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