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Meckel’s diverticulum as a cause of small bowel
obstruction in children and young adults

Cocuk ve geng erigkinlerde ince barsak ttkanma nedeni olarak Meckel divertikali
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OzET: Gastrointestinal kanalin en sik goriilen konjeni-
tal anomalisi olan Meckel divertikiilii yasam boyunca
nadiren semptomatik olmaktadir. Semptomatik diverti-
kiiliin en onemli komplikasyonlarindan biri intestinal
obstriiksiyondur. Bunun yaninda laparotomi esnasinda
tesadiifen bulunan asemptomatik divertikiiliin eksizyo-
nu bir bagka tartisilan noktadir. Son 10 yillik siirede
cerrahi olarak tedavi edilmig ince barsak obstriiksiyon-
lu 243 olgunun dosya ve amaliyat kayitlar: retrospektif
olarak incelendi. Ince barsak obstriiksiyonuna neden
olan Meckel divertikiillii 20 olgu saptandr. Ince barsak
obstriiksiyonlarinin %8.2 sinde neden olarak Meckel di-
vertikiiliic bulundu. Olgularin 187(%90) 40 yas altin-
dayd: ve 17°si(%85) erkekti. 40 yas altindaki obstriiksi-
yon olgularinda divertikiil orant %15 idi ve bu oran 40
yas iizerinde %1.6ya diigtil (p=0.0003). 13 olgu(%65) 20
yas altindaydi (p=0.00013). Bu yas grubundaki ince
barsak obstriiksiyonlarimin %20.3iinde neden Meckel
divertikiilii idi. 13 olguda ucundan gobege fibroz bir
bant ile bagl divertikiil ince barsak volvulus nedeni ola-
rak bulundu. Invajinasyon saptanan 4 olguda éncii
nakta Meckel divertikiilii idi. 3 olguda mezo-divertikii-
ler bant altinda ince barsak segmentlerinin internal
herniasyonu bulundu. 5 olguda (%25) strangiilasyon ve
ince barsak nekrozu saptandi. Cerrahi tedavi tiim olgu-
larda bagarui oldu. Sonuc olarak Meckel divertikiilii,
cocuk ve geng erigkinlerde yiiksek ince barsak obstriiksi-
yon. riski tagimaktadir. Divertikiilii ucundan gobege
baglayan fibriz bant ve mezodivertikiiler bant varlig
obstriiktif komplikasyon riskini anlaml olarak artir-
maktadir. Bu bulgular, ¢ocuk ve geng erigkinlerde
laparotomi esnasinda tesadiifen bulunan ve/veya fibroz
bant ile fikse olan Meckel divertikiiliiniin, muhtemel in-
testinal obstriiksiyon riski nedeniyle cikarilmast gerek-
tigini desteklemektedir.

Anahtar Kelimeler: Meckel divertikiilii, intestinal obstriik-
siyon, volvulus, invajinasyon

IN 1808 Johann Friedrich Meckel fully described
the most common gastrointestinal congenital ab-
normality known as Meckel's diverticulum. The
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SUMMARY: The most common congenital abnormality of
the gastrointestinal tract, Meckel's diverticulum rarely
becomes symptomatic during the entire life. Intestinal
obstruction is one of the major complications of the di-
verticulum. Excision of Meckel's diverticulum encounte-
red incidentally at laparotomy is another point of dis-
cussion. We reviewed retrospectively the charts and ope-
rative records of 243 surgically treated patients with
small bowel obstruction, and determined 20 cases of in-
testinal obstruction related to Meckel's diverticulum. In
our study Meckel's diverticulum was found as a causa-
tive factor in 8.2% of small bowel obstruction. The pre-
valence of Meckel's diverticulum related-obstructions
was 20.3 percent in patients younger than 20 years and
15% younger than 40 years, and it dropped to 1.6% over
40 years of age (p=0.0003). Seventeen patients (85%) we-
re male. Thirteen patients (65%) with obstructive comp-
lications of the diverticulum were at 20 years of age or
younger (p=0.00013). The diverticulum connected to the
umbilicus by a fibrous band was the cause of small bo-
wel volvulus in 13 patients. It was a lead-point in 4 ca-
ses of intussusception. Internal herniation of small bo-
wel segment under a mesodiverticular band was deter-
mined in 3 patients. Strangulation and bowel necrosis
occured in 5 patients (25%). Surgical treatment was suc-
cessful in all patients. In conclusion Meckel's diverticu-
lum carries a considerable risk of small bowel obstructi-
on in children and young patients. The existence of a me-
sodiverticular band or a fibrous band which connects
the tip of the diverticulum to the umbilicus increases its
obstructive complications significantly. These findings
Justify excision of incidentally found Meckel's diver-
ticulum in patients at 40 years of age or younger, and es-
pecially of the diverticulum attached by congenital fib-
rous bands.

Key Words: Meckel's diverticulum, intestinal obstruc-
tion, volvulus, intussusception

majority of Meckel's diverticula remain asympto-
matic throughout life, and in most cases they we-
re found at postmortem examination in autopsy
series and incidentally at laparotomy. In hospital
practice, a small number of Meckel's diverticulum
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Table 1. Sites, forms, and complications of intestinal obstruction secondary to Meckel’s diverticulum, and demographic features

of patients

Sites and forms Patients Mean age Sex Bowel Necrosis
Male Female

-Small bowel volvulus around 13 (65)* 17 11 2 4

omphalo-mesenteric band

-Intussusception leading 4 (20) 19 3 1 1

by the diverticulum

-Small bowel trapped under 3(15) 11 3 - -

a mesodiverticular band

-Total 20 17 17 (85) 3 (15) 5 (25)

*Number in parantheses are percentages

is presented with complications. These complicati-
ons depend on the pathologic features of the diver-
ticulum: Rectal bleeding from peptic ulceration of
adjacent ileal mucosa secondary to heterotopic
gastric mucosa in the diverticulum; inflammation
of the diverticulum simulating clinical features of
acute appendicitis; and various forms of intestinal
obstruction caused by the diverticulum (1-3). In
this paper we aimed to present our experience of
obstructive complication of Meckel's diverticulum
in our surgical emergency practice.

PATIENTS AND METHODS

In the of last ten years, the records of emergency
operations were reviewed in order to determine
patients who were operated for the treatment of
mechanical bowel obstruction. In this period we
determined 388 surgically treated cases of intesti-
nal obstructions excluding incarcerated external
abdominal hernias. There were 243 cases (62.6%)
of small bowel obstructions. We observed 20 pati-
ents with obstructive complication of Meckel's di-
verticulum. The charts and operative records of
these patients were carefully examined with res-
pect to prevalence, patients demographic featu-
res, sites and forms of bowel obstruction, compli-
cations, pathologic features of complicated diverti-
cula, surgical treatment, and outcome of patients.
Statistical analysis was made using the chi squ-
are test, and p values less than 0.05 were taken as

significant.

RESULTS

Meckel's diverticulum had a prevalence of 8.2% in
small bowel obstruction. Seventeen patients were
male with a mean age of 17 years (ranging from 7
months to 49 years). In all 20 patients the final di-
agnosis of intestinal obstruction secondary to

Meckel's diverticulum was established at laparo-
tomy. We encountered three forms of small bowel
obstruction caused by the diverticulum: Small bo-
wel volvulus, intussusception, and internal hernia
under a mesodiverticular band. Meckel's diverti-
culum connected to the umbilicus by a fibrous
band was the rotation axis of bowel segment in 13
patients who constituted 40.6% of all small bowel
volvulus cases. The diverticulum was the leading
point in 4 cases of intussusception as it formed
17.4% of such cases. In 3 patients a segment of
small bowel had become trapped under a mesodi-
verticular band between the tip of the diverticu-
lum and the base of the mesentery. The obstruc-
ted bowel segment was gangrenous in 5 patients
(25%; Table 1).

Thirteen patients (65%) with obstruction related
to Meckel's diverticulum were at 20 years of age
or younger (p=0.00013). Eighteen patients (90%)
with intestinal obstruction secondary to Meckel's
diverticulum constituted 15% of small bowel obst-
ruction in patients under 40 years, and this inci-
dence was 1.6% over 40 years of age (P=0.0003;
Table 2).

At emergency laparotomy, the treatment was achi-
eved with the resection of gangrenous segment of
the small bowel containing the diverticulum and
primary anastomosis of the small bowel in 5 pati-
ents with bowel necrosis. In 15 patients simple exci-
sion of the diverticulum was performed after reduc-
tion of the obstructed segment of the small bowel.

There was neither postoperative mortality and
nor major complication. All patients were dischar-
ged in ten days postoperatively.

DISCUSSION

Meckel's diverticulum which is known as a rem-
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Table 2. Prevalence of small bowel obstruction (SBC) secondary to Meckel’s diverticulum according to patients’ age

Age Patients Obstruction secondary Prevalence of Meckel’s
with SBO to Meckel’s diverticulum diverticulum in SBO

0-20 64 (26) 13 (65) 20.3 %

21-40 55 (23) 5 (25) 9.1%

41-60 65 (27) 2 (10) 3.1%

61-80 52 (21) = =

+80 7(3) - -

Total 243 (100) 20 (100) 8.2 %

* Number in parantheses are pencentages

nant of vitelline duct, arises from antimesenteric
border of distal ileum. In a recent study the inci-
dence of Meckel's diverticulum was found to be
1.5% at routine surgical explorations in 2074 pa-
tients (4). Previous studies indicated that in most
cases Meckel's diverticulum remains asymptoma-
tic during the entire life (2,3). Mackey and Dineen
(5) reported that in surgical practice only 10 to 20
percent of Meckel's diverticulum were removed
for treatment of its complications. In hospital
practice excluding autopsy studies, symptomatic
diverticula incidence was determined as 20 to 43
percent in surgically treated patients with excisi-
on of Meckel's diverticula (6-9). In general, the
great majority of the complications of the diverti-
culum were classified in 3 categories: hemorrha-
ge; inflammation, and intestinal obstruction (10-
12,13). Especially in young adults, intestinal obst-
ruction is the most common complication of Mec-
kel's diverticulum, and it was reported to be 14 to
53% among complications of the diverticulum in
Japanese, European, and American series
(5,8,14). We studied obstructive complications of
Meckel's diverticulum in patients who were ope-
rated on for mechanical bowel obstruction. Our
findings suggest that the diverticulum has a con-
siderable rate in small bowel obstruction with a
prevalence of 8.2%.

In our study volvulus was the most common form
of small bowel obstruction related to Meckel's di-
verticulum. In these cases bowel obstruction occu-
red from congenital bands associated with the di-
verticulum. Like our cases occasionally the diver-
ticulum which is connected to the umbilicus by a
fibrous band that forms the rotation axis of bowel
segment, carries a high risk of obstruction. Whe-
reas, Meckel's diverticulum with a fixed tip, may
cause bowel obstruction by twisting small bowel
segments along its long axis (15,16). Intussuscep-
tion and internal hernia under a mesodiverticular
band were other two forms of bowel obstruction

caused by Meckel's diverticulum. Intestinal obst-
ruction occurs from a Meckel's diverticulum
which forms the lead-point of intussusception. Al-
so existence of a mesodiverticular band between
the tip of the diverticulum and the base of the me-
sentery as a remnant of vitelline artery, increases
the risk of obstruction. Williams (13) reported
that in 476 collected cases of intestinal obstructi-
on secondary to the diverticulum, 275 (58%) were
due to the congenital bands (omphalomesenteric
or mesodiverticular), and 201 (42%) due to the in-
tussusception. Brophy and Saeshore (11) reported
that in a pediatric group, 10 of 24 symptomatic di-
verticulum were presented with obstructive
complication, and intestinal obstruction secon-
dary to Meckel's diverticulum were due to intus-
susception in five and to internal hernia under a
mesodiverticular band in five. The diverticulum
was found as a lead-point causing to intussuscep-
tion in our 4 patients with intestinal obstruction
secondary to Meckel’s diverticulum. Existence of
a lead-point in intussusception is a common fin-
ding in adults, and uncommon in children (17,18).

As our findings pointed out male patients with bo-
wel obstruction secondary to Meckel's diverticu-
lum highly outnumbered female patients, most of
them were at 20 years of age or younger; it sup-
ported the fact that younger age and male sex we-
re demographic risk factors for Meckel's diverticu-
lum related bowel obstruction. As a congenital ab-
normality, complications of Meckel's diverticulum
are common in the first half of life. The complica-
tion rate in older patient is negligible. Our fin-
dings about obstructive complications of the di-
verticulum support this suggestion. The prevalen-
ce of 15% of Meckel's diverticulum as a causative
factor of small bowel obstruction in patients youn-
ger than 40 years, declined to 1.6% in patients ol-
der than 40 years of age. Previous studies also
confirmed that majority of its complications occu-
red in male patients younger than 40 years (5,19).
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In our study the final diagnosis of the diverticu-
lum was established at laparotomy. Obstructive
and inflammatory complications of Meckel's di-
verticulum are rarely diagnosed before laparo-
tomy. Since bowel obstruction and acute inflam-
mation are treated with emergency laparotomy,
the time is not sufficient for proper evaluation. On
the other hand, patients with gastrointestinal he-
morrhage usually undergo preoperative examina-
tion, and in most cases a bleeding diverticulum
may be accurately diagnosed by scintigraphy (14).

Removal of incidentally found Meckel's diverticu-
lum is controversial. Some authors claim that re-
section of an asymptomatic diverticulum can be
performed safely, regardless of the patient's age
(4,10,20). On the contrary, others propose to leave
an uncomplicated diverticulum alone because in
adults occurrence of complications approximates
zero with advanced age and the rate of postopera-
tive complications of diverticulectomy is higher
than the eventual development of symptoms rela-
ted to Meckel's diverticulum (7,8,21).

However existence of some risk factors leads to re-
moval of the diverticulum incidentally found at la-
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