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Intussusception associated with bacterial
meningitis
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Abstract
Despite its common association with viral
illnesses, intussusception has only rarely
been found in the presence of bacterial
infections. Two infants are described, both
of whom were admitted to hospital with
bilious vomiting, drowsiness, and dehy-
dration. Both infants required urgent
intravenous volume expansion. Intussus-
ception was confirmed, and reduction was
achieved by enema in both cases. Recov-
ery was slow, and one infant developed a
seizure. Evidence of meningococcal men-
ingitis was found in both, with septicae-
mia in one. Neurological outcome is
normal to date, and there has been no
recurrence of intussusception in either
case.
(Arch Dis Child 2001;85:56–57)
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The presentation of intussusception in infancy
can be misleading as it often mimics that of
other diseases such as sepsis, meningitis, and
encephalopathy.1 2 Fever and lethargy may be
the only symptoms, and diVerentiation may
require ultrasonography and a septic work up.
Although intussusception is often found in
association with minor viral illnesses,3 the
association of bacterial meningitis and intus-
susception has not been reported previously.
Here we describe two cases that presented
within one week of each other to two diVerent
paediatric units in the West of Ireland.

Case 1
A previously well 5 month old boy was admit-
ted to hospital with a 30 hour history of vomit-
ing. The vomitus was initially undigested food
and subsequently became bilious. He devel-
oped a petechial rash on the limbs 16 hours
before admission. His family doctor, suspect-
ing meningitis, had administered intramuscu-
lar penicillin. On arrival he was pale, poorly
perfused, and lethargic; his temperature was
38.7°C, blood pressure was 136/78 mm Hg,
and heart rate 177 beats/min. He was dehy-
drated and there were petechiae on the limbs.
He was treated with intravenous volume
expansion (0.9% saline) and cefotaxime for
presumed sepsis. On abdominal examination,

there was a mass palpable in the right upper
quadrant.

Laboratory tests showed haemoglobin 106
g/l, white blood cell count 19.6 (neutrophils
15.1) × 109/l, and platelets 271 × 109/l.
Abdominal radiographs suggested intussuscep-
tion with a paucity of gas in the right hemi-
abdomen. Abdominal ultrasonography showed
an ileocolic intussusception with a positive
“target sign”. The intussusception was reduced
with an air enema. Although the vomiting
ceased, there was no real improvement in his
clinical condition; therefore it was decided to
perform a lumbar puncture. Examination of
cerebrospinal fluid (CSF) 48 hours after
admission showed a white blood cell count of
992/mm3 (85% polymorphs) in the presence of
8 red blood cells/mm3, protein 0.7 g/l, and glu-
cose 2 mmol/l. No organisms were detected.
Blood, urine, and CSF cultures were sterile.
Meningococcal DNA was identified in serum
by polymerase chain reaction. He was treated
with a 10 day course of cefotaxime. Neurologi-
cal follow up has been normal.

Case 2
A 7 month old girl was brought to hospital with
lethargy and vomiting. She had been unwell for
one week with intermittent fevers and lethargy.
On the morning of admission she had persist-
ent vomiting, initially of undigested food, later
becoming bilious. On examination she was
sleepy and appeared very unwell, with pallor
and mottling of the skin. Capillary refill time
was more than six seconds. Temperature was
38°C, and heart rate was 130 beats/min. There
was a sausage shaped mass palpable in the right
upper abdominal quadrant and the rectum was
empty. There were no rashes, but the fontanelle
was noted to feel full. The infant was treated
with intravenous volume expansion (0.9%
saline), and intravenous cefotaxime was begun.
Barium enema confirmed an ileocolic intussus-
ception which was reduced hydrostatically.
After the procedure, there was little clinical
change. She developed a generalised tonic
clonic seizure which responded to diazepam.

Laboratory investigations showed haemo-
globin 102 g/l, white blood cell count 18.5
(neutrophils 14.6) × 109/l, platelets 641 × 109/l,
glucose 9 mmol/l, and electrolytes normal.
CSF examination showed white blood cells
16 250/mm3 (95% polymorphs), red blood
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cells 20/mm3, protein 2 g/l, and glucose 4.1
mmol/l. There were Gram negative diplococci
present on microscopy. Blood, urine, and CSF
cultures were sterile. Serum polymerase chain
reaction for meningococcal DNA was incon-
clusive. She gradually improved and received a
seven day course of intravenous penicillin.
Neurological examination on discharge was
normal.

Discussion
This is the first report of intussusception
occurring with bacterial meningitis. Intussus-
ception is the commonest cause of bowel
obstruction in infancy and early childhood; the
reported incidence varies from 0.5 to 4 per
1000 live births. In 1999, the Irish national
incidence of meningococcal disease was 14.75
per 100 000 while the incidence in the West of
Ireland was eight per 100 000.4 The probability
of both illnesses occurring together is in the
order of 1 in 20 million.

Intussusception may present like meningo-
coccal disease and vice versa.1 2 A palpable
abdominal mass is highly suggestive of intus-
susception; however it is found in only 63% of
cases.5 In our experience, a sick lethargic infant
is usually initially treated with broad spectrum
antibiotics until an intussusception is diag-
nosed and reduced and the infant improves.
Spontaneous reduction of an intussusception
may occur in a small percentage of cases.6

However, for the most part, intervention using
hydrostatic or pneumatic pressure (and occa-
sionally surgery) is required.

It is notable that in our two patients, despite
successful reduction of the intussusception, the
overall clinical picture showed no improve-
ment, with persisting poor perfusion and leth-
argy. Patient 1 had meningococcal meningitis
with septicaemia (petechiae and serum positive
for meningococcal DNA), whereas patient 2
had meningitis, probably meningococcal, with-
out evidence of septicaemia.

The relation between intussusception and
infection is not clear. Viral infections are com-
monly associated with intussusception.3 The
seasonal peaks in the incidence of intussuscep-
tion in spring and autumn coincide with the
seasonality of adenovirus infection. Rotavirus
has been associated with intussusception, and
reports of intussusception following adminis-
tration of rotavirus vaccine led to its withdrawal
in 1999.7 Although there is a report of
intussusception in the presence of aseptic
meningitis caused by human herpes virus 6,8 an
association with bacterial meningitis has not
been documented previously. Some enteric

bacterial pathogens, including Escherichia coli
0157:H7, Yersinia, and Salmonella species, have
rarely been implicated in the causation of
intussusception.9 10

Local factors are probably the cause of
intussusception in the presence of an entero-
pathogenic organism. It has been postulated
that hypertrophied Peyer’s patches and oede-
matous mucosa associated with viral infections
may serve as a lead point for an intussuscep-
tion. Identifiable lead points, though, are un-
usual in early childhood intussusception, oc-
curring in only 4% of those under the age of 2
years.11 The cause of intussusception accompa-
nying non-enteropathogenic bacterial infection
such as meningococcal sepsis is more diYcult
to find. It may be related to altered gastro-
intestinal motility as a consequence of circulat-
ing inflammatory mediators. This theory is
supported by recent animal studies in which
intussusception was induced in mice following
intraperitoneal injections of bacterial wall
lipopolysaccharide.12

CONCLUSION

In general, the reduction of an uncomplicated
intussusception would be expected to lead to a
dramatic improvement in colour and humour.
Failure to improve after reduction should
prompt a search for coexisting bacterial
infections such as meningitis, as found in these
cases.
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