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Axially torsional Meckel’s
diverticulum accompanied
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Abstract

Small bowel volvulus secondary to Meckel’s diverticulum is rare, and a delayed diagnosis results

in disastrous outcomes. Computed tomography is conducive to early differential diagnosis.

In particular, a blind-ending pouch structure on CT always indicates Meckel’s diverticulum.

Diverticulectomy with or without adjacent partial small intestinal resection is the standard treat-

ment for symptomatic Meckel’s diverticulum. However, the therapy for asymptomatic Meckel’s

diverticulum is controversial. Here, we report the case of a 20-year-old man who suffered

intestinal obstruction secondary to small bowel volvulus caused by an axially torsional, gangre-

nous, and giant Meckel’s diverticulum. Diverticulectomy with partial intestinal resection was

performed.
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Introduction

Small bowel volvulus, classified as primary

and secondary, refers to torsion of a section

of the intestine and its associated mesen-

tery. Intestinal obstruction is the most

common clinical manifestation of small

bowel volvulus.1 Small bowel volvulus sec-

ondary to Meckel’s diverticulum is rare.
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Meckel’s diverticulum is the most common
malformation of the digestive tract and
conforms to the “rule of 2s”, occurring in
2% of the population at 2 years of age,
located 2 feet from the ileocecal valve,
2 cm in length, and with two types of ectop-
ic tissue (gastric and pancreatic).2

Computed tomography is a superior imag-
ing method in emergency patients.3

Diverticulectomy with or without adjacent
partial small intestinal resection is used to
treat symptomatic Meckel’s diverticulum;
however, this therapy is controversial for
asymptomatic Meckel’s diverticulum.4,5

Here, we report the case of a 20-year-old
man who suffered intestinal obstruction
secondary to small bowel volvulus owing
to Meckel’s diverticulum.

This study was approved by the Medical
Ethics Committee of Zhejiang Xiaoshan
Hospital, approval no. K202181. Verbal
informed consent to publish the case
report was obtained from the patient.

Case presentation

A 20-year-old man presented to the emer-
gency department with acute onset of sharp
and paroxysmal periumbilical pain for 1
day, without previous medical and surgical
illness. On admission, his pulse rate was 100
beats per minute, blood pressure was 128/
74mmHg, and body temperature was
36.7�C. Physical examination revealed peri-
umbilical tenderness without muscular
defense and rebounding pain. Laboratory
examination revealed mild leucocytosis
(11.4� 109/L) and normal C-reactive pro-
tein concentration. The initial computed
tomography (CT) revealed partial small
bowel dilation with effusion. Two hours
later, the patient complained of persistent
periumbilical pain associated with nausea
and vomiting, but denied fever. On exami-
nation, all abdominal quadrants were
tender with periumbilical rebound tender-
ness. Blood examination was repeated and

revealed that the leucocyte count had
increased to 21.4� 109/L with 89.4% seg-
mented neutrophils, and the C-reactive pro-
tein concentration was 36mg/L. Abdominal
plain radiographs indicated multiple
air–fluid levels (Figure 1). Abdominal
contrast-enhanced computed tomography
(Figure 2) revealed local dilatation and
edema in the proximal small intestine.
Additionally, the mesentery of the small

Figure 1. Abdominal plain radiographs showing
multiple air–fluid levels (red line).

Figure 2. Contrast-enhanced computed
tomography showing the “whirlpool sign” (red ring)
with dilated intestine (yellow arrow) and collapsed
intestine (green arrow).
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intestine had swirl-like changes (“whirlpool
sign”), which indicated intestinal volvulus.
Finally, the patient underwent emergency
exploratory laparotomy.

At laparotomy, a long (12 cm), dilated,
thick-walled, gangrenous and axially tor-
sional Meckel’s diverticulum (Figure 3)
located 80 cm from the ileocecal valve was
discovered. Further exploration identified a
fibrous band at the apex of the diverticulum
that was adhered to the adjoining mesen-
tery. The diverticulum was axially twisted
by the band, and the small intestine was
twisted around the diverticular base. As a
result, the small intestine proximal to the
point of the obstruction was dilated. No
other necrotic intestine was found.
Diverticulectomy combined with partial
intestinal resection was performed success-
fully. Histological examination revealed
suppurative inflammation of Meckel’s
diverticulum with fibroangiogenesis. The
patient was discharged 1 week postopera-
tively without complications. During
the 1-year follow-up, the patient experi-
enced no abdominal pain. The reporting
of this study conforms to the CARE
guidelines.6

Discussion

Primary or secondary small bowel volvulus
is a rare disease1 that can result in torsion of
partial small intestine without an obvious
cause. Conversely, secondary small bowel
volvulus occurs in specific conditions, such
as congenital bowel malformation (malro-
tation, Meckel’s diverticulum), postopera-
tive adhesion, and tumor.7 The distinct
clinical manifestation of small bowel volvu-
lus is intestinal obstruction with nausea,
vomiting, and abdominal distention. As
the symptoms progress, patients develop
intestinal gangrene and perforation due to
intestinal ischemia. A previous study
reported a high incidence of gangrene
(16.9%–46%) and a high mortality rate
(3.4%–8%).8 Therefore, early diagnosis
and treatment are the keys to prevent intes-
tinal gangrene and perforation. The
“whirlpool sign” on CT and signs of peri-
tonitis play important roles in guiding deci-
sions regarding diagnostic tests and
therapy.1 In the present case, the small
bowel volvulus was the secondary type as
was owing to Meckel’s diverticulum.

Meckel’s diverticulum is a common con-
genital anomaly of the gastrointestinal
tract that results from a remnant of the
omphalomesenteric duct or vitellointestinal
duct during the 5th to 7th weeks of
embryogenesis.2 The clinical manifestations
of Meckel’s diverticulum vary.
Gastrointestinal bleeding is the most
common presentation of Meckel’s divertic-
ulum in children, with an incidence of up to
40.2%.9 However, intestinal obstruction is
the most frequent manifestation in adults,
accounting for 14% to 40% of cases of
symptomatic Meckel’s diverticulum.10

Other complications are diverticulitis,11

perforation,12 and tumor.13 Although the
prevalence of Meckel’s diverticulum
ranges from 0.3% to 2.9% in the general
population,2 a delayed diagnosis leads to
life-threatening events. However, early

Figure 3. Intraoperative photograph showing a
giant and gangrenous (red arrow) Meckel’s diver-
ticulum twisting around its narrow base (yellow
arrow).
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diagnosis of Meckel’s diverticulum associ-
ated with complex complications is diffi-
cult. CT identified up to 47.5% of cases of
both symptomatic and asymptomatic
Meckel’s diverticulum, in one study.3
99mTechnecium-pertechnetate-labeled
abdominal scintigraphy (Meckel scan) is
another diagnostic technique for detecting
Meckel’s diverticulum.14 However, this
imaging examination has certain limita-
tions: (1) patients must fast for 3 to
4 hours to achieve high sensitivity;14

(2) patients without a history of gastrointes-
tinal bleeding receive no benefits from the
examination;15 and (3) not all hospitals can
routinely arrange this examination for
emergency patients.

In the present case, we did not detect the
blind-ending pouch structure,16 (Figure 4)
which indicates Meckel’s diverticulum, in
the initial CT scan. However, the subse-
quent contrast-enhanced CT showed the
“whirlpool sign”, which represents small
bowel volvulus. We assumed that the fol-
lowing reasons accounted for the develop-
ment of small bowel volvulus secondary to

Meckel’s diverticulum in our patient: First,

the fibrous band that is formed from the

incomplete degeneration of the omphalo-

mesenteric duct connected to the abdominal

wall or the adjacent mesentery. This fibrous

band may suddenly result in abdominal

internal hernia17 or axial torsion of

Meckel’s diverticulum.18 Second, the

patient had a giant Meckel’s diverticulum.

The average length is 2.9 cm; however,

Meckel’s diverticulum in our patient mea-

sured 12 cm in length, and giant diverticula

lead to axial torsion.19 Finally, strenuous

excise before the onset of symptoms also

plays an important role. All of these rea-

sons may disturb normal small bowel

mobility and lead to small bowel volvulus.
Diverticulectomy with or without

adjoining small intestinal resection is the

best solution for symptomatic Meckel’s

diverticulum.20 Regarding the surgical

options, laparotomy and laparoscopic

resection have similar outcomes in terms

of operative and anesthesia time, length of

stay, 30-day mortality, postoperative com-

plications, and reoperation and readmission

rates.21 Laparotomy is recommended in

emergency situations, especially when

Meckel’s diverticulum is accompanied by

intestinal obstruction because the dilated

intestine occupies a large space in the

abdominal cavity and hinders operative

procedures. However, the treatment of

asymptomatic Meckel’s diverticulum is con-

troversial. Thirunavukarasu et al.4 strongly

recommend diverticulectomy in asymptom-

atic patients because Meckel’s diverticulum

is a high-risk region for malignancy in the

ileum. Blouhos et al.5 hold the view that

Meckel’s diverticulum should not be

resected routinely. The authors recommend

that Meckel’s diverticulum be resected

when it is longer, with a fibrous band at

the tip of diverticulum and a narrow base.

Figure 4. The initial computed tomography
image showing a blind-ending pouch structure
representing Meckel’s diverticulum.
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In conclusion, axially torsional Meckel’s
diverticulum accompanied by small bowel
volvulus is a rare clinical complication of
Meckel’s diverticulum. Early diagnosis of
Meckel’s diverticulum is the key to prevent
disastrous outcomes. CT is conducive to
diagnosing Meckel’s diverticulum when
images show a blind-ending pouch structure.
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