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Axial volvulus of Meckel's diverticulum
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Summary
Two cases of axial volvulus of a Meckel's diverticulum
associated with a diverticular band are described. In
both cases, the pre-operative diagnosis was of acute
appendicitis. The importance of further exploration if
the appendix is insufficiently inflamed to account for
the symptoms and signs is emphasized.

Introduction
Axial volvulus of Meckel's diverticulum is rarely

described, whereas volvulus or internal herniation of
small bowel around a diverticulum associated with a
meso-diverticular or omphalo-diverticular band is
well documented (Rutherford and Akers, 1966). The
clinical features of the latter are of intestinal obstruc-
tion, but if the diverticulum alone undergoes
volvulus then diverticulitis progressing to gangrene
may occur.

Case no. 1
A 30-year-old Englishman was admitted to

Charing Cross Hospital as an emergency with a
24-hr history of central abdominal pain which
localized to the right iliac fossa and suprapubic
region after 12 hr. The pain was constant with inter-
mittent colicky pains radiating across the central
abdomen. The patient vomited once, and had not
had his bowels open since the day before the onset
of the illness. There was no history of previous
episodes of abdominal pain and he was in good
health.
The patient appeared unwell, being pale and

sweaty with a pyrexia of 38-0°C and a tachycardia of
100/min. The tongue was coated and foetor oris was
was present. The abdomen did not move freely with
respiration. There was acute tenderness and guarding
with rebound pain in the right iliac fossa and supra-
pubic region. Bowel sounds were present and rectal
examination was normal.
A clinical diagnosis of acute appendicitis was

made.

Investigations
Hb 15-5 g/dl; white cell count 9 0 x 109/l.

Operation
The abdomen was initially opened through a

McBurney grid-iron incision. There was free purulent
fluid in the peritoneal cavity. The appendix was
markedly inflamed on its serosal surface. Appendi-
cectomy was carried out and the mucosal aspect of
the appendix inspected and found to be normal. The
terminal ileum was explored but was not mobile and
by further retraction a gangrenous lesion was seen
in the central abdomen. The grid-irqh incision was
closed and through a right paramedian incision a
better view was obtained. A 7 cm Meckel's diverticu-
lum, arising from the anti-mesenteric border of the
ileum 60 cm from the ileo-caecal valve, had under-
gone an axial volvulus between its base and a
meso-diverticular band 2 cm long arising from the
left side of the bowel mesentery. The diverticulum
had rotated about six times and was gangrenous.
The meso-diverticular band was divided and it did
not bleed freely. A wedge diverticulectomy was
carried out and the ileum repaired in the transverse
axis to prevent narrowing.

Histopathological examination showed a trans-
mucosal infarction with a small area of fundal-type
gastric mucosa.

Postoperatively, the patient had a prolonged ileus
which resolved with naso-gastric aspiration and
intravenous fluids. He made a full recovery and
discharged from hospital on the fourteenth post-
operative day.

Case no. 2
A 20-year-old nulliparous Englishwoman pre-

sented as an emergency with a 16-hr history of peri-
umbilical pain shifting to the right iliac fossa. The
patient had felt anorexic and then nauseated, but
had not vomited. She had had two episodes of
diarrhoea on the day of admission. The patient had
a pyrexia of 37 4°C, the pulse was 120/min, and the
tongue was dry and furred. The abdomen was
acutely tender with guarding and rebound pain over
the right iliac fossa.
A clinical diagnosis of acute appendicitis was

made.
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Investigations
Hb 14-0 g/dl; white cell count 13-0 x 109/l.

Operation
The abdomen was opened through a McBurney

grid-iron incision. There was no free fluid and the
appendix was normal. Further exploration revealed
torsion of a Meckel's diverticulum between its base
and an omphalo-diverticular band. The diverticulum
was inflamed but not infarcted. The band was
divided and a diverticulectomy carried out. The
appendix was also removed.

Histological examination demonstrated gastric
mucosa in the diverticulum.
The postoperative recovery was uneventful.

Discussion
A diverticulum of the ileum was first mentioned by

Fabricius Hildanus in 1598 and first illustrated by
Ruysch (1701). Littre reported finding an ileal di-
verticulum in an hernial sac in 1742. Morgagni
(1769) suggested that it might be a congenital
remnant. Johann Friedrick Meckel the Younger
(1781-1833), a German comparative anatomist,
fully investigated the developmental anatomy and
clinical significance of the ileal diverticulum that
now bears his name (Meckel, 1811).
Two per cent of the population have Meckel's

diverticulum (Collins, 1955) usually arising on the
anti-mesenteric border of the ileum between 40 and
50 cm from the ileo-caecal valve. Only 20% of
those with the diverticulum develop symptoms, the
commonest of which is acute inflammation. Acute
inflammation associated with a meso-diverticular
band attached to the tip of the diverticulum around
which it had undergone torsion has been described
(Moore and Johnston, 1976). Axial volvulus and
gangrene of a Meckel's diverticulum associated with
a meso-diverticular band or axial volvulus and acute
diverticulitis associated with an omphalo-diverticular
band have not been previously described in the
English language publications. Volvulus of the small
bowel and Meckel's diverticulum associated with
diverticular bands is well documented (Rutherford
and Akers, 1966).
The origin of diverticular bands is uncertain. It has

been suggested that they represent an aberration in
the developmental anatomy of the vitelline arteries.
Normally the left vitelline artery atrophies while the
right forms the superior mesenteric artery. A meso-
diverticular or omphalo-diverticular band represents
a failure of obliteration of the distal part of the right
vitelline artery (Brooks, 1954). Alternatively, the
band may represent a persistent left vitelline artery
(Rutherford and Akers, 1966) and the origin of the
band in case no. 1 from the left side of the mesentery
tends to support this.

The history and physical signs in the two cases
described suggested a diagnosis of acute appendicitis.
Special investigations are of no practical value in
the diagnosis of the complications of Meckel's
diverticulum. When operating for suspected acute
appendicitis, if the appendix is insufficiently inflamed
to account for the symptoms, it may be opened by an
assistant to check the mucosal appearances, then
another source of peritoneal inflammation should be
sought, remembering C. W. Mayo's (1933) remark
that 'Meckel's diverticulum is frequently suspected,
often looked for, and seldom found'. The presence
of simultaneous acute appendicitis and Meckel's
diverticulitis is extremely rare (Willox, 1961) and
does not justify routine exploration in cases of acute
appendicitis.
Other complications described in the literature are

intestinal obstruction due to small bowel volvulus or
internal herniation around a diverticular band, per-
foration due to foreign bodies such as fish bones,
peptic ulceration with perforation and haemorrhage,
acute or chronic intussusception, strangulation in
external hernias such as inguinal (Littre's) hernia
or obturator, persistent vitello-intestinal duct with
umbilical fistula, omphalo-diverticular band with
umbilical adenoma or cyst, benign tumours such as
myoma, lipoma, neuroma or adenoma, and malig-
nant tumours such as adenocarcinoma, sarcoma or
carcinoid tumours.
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