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SUMMARY
We present the first reported case of ventriculoperitoneal
shunt infection secondary to Actinomyces neuii in a
paediatric patient. Our patient was managed with
temporary shunt removal, intrathecal antibiotics and a
prolonged course of intravenous and then oral
antibiotics. She went on to make a complete recovery.
Subsequent cerebrospinal fluid analysis at 5 months
post-treatment demonstrated no evidence of residual
infection.

BACKGROUND
Only one previous (adult) case has been reported
with this rare organism. In addition to being the
first reported paediatric case, this case differs from
the adult case in so far as there was neither history
of dental procedures nor evidence of oral infection;
the child was otherwise well.

CASE PRESENTATION
A 6-month-old girl was brought to her local hos-
pital with a 5-day history of fevers and a 24-h
history of diarrhoea and abdominal bloating. She
was born with a spina bifida (open lumbosacral
myelomeningocoele), surgically closed at day 2 of
life and a ventriculoperitoneal (VP) shunt inserted
at day 13 of life for consequent hydrocephalus.
There was no suggestion of specific neurological
symptoms (eg, drowsiness, vomits, seizures and
sun-setting).
On examination, the child had fever (38.8°C)

but otherwise baseline observations were normal.
Body weight was 8.1 kg. Neurological examination
revealed no new deficit. All prior surgical wounds
were well healed. Abdominal examination revealed
a distended but soft abdomen which appeared
tender to palpation.

INVESTIGATIONS
Blood tests showed an elevated white cell count
(WCC) of 33.0×109/L and C reactive protein
(CRP) was similarly elevated at 353 mg/L. Urine
tested positive for leucocytes but subsequent cul-
tures were negative. No pathogens were detected
on faecal culture and virology.
The child was transferred to the neurosurgical

centre for observation. An ultrasound of the
abdomen was performed and this demonstrated a
small (5.4×1.5×5.4 cm) thick-walled fluid collec-
tion in the right side of the abdomen which was
likely to represent a small infected fluid collection
secondary to an infected VP shunt.

In view of the ultrasound findings, the shunt
valve reservoir was sampled percutaneously to rule
out shunt colonisation. Initial cerebrospinal fluid
(CSF) microscopy showed a WCC of 20×106/L
(70% polymorphs, 30% lymphocytes) and a red
cell count of 54×106/L. Gram-positive cocci were
noted to be present in the sample.

TREATMENT
The patient was taken to theatre and the entire
shunt system was removed and an external ven-
tricular drain (EVD) inserted for intrathecal deliv-
ery of antibiotics. The patient was empirically
started on intrathecal vancomycin (10 mg once
daily) and intravenous cefotaxime (50 mg/kg four
times per day) and metronidazole (7.5 mg/kg three
times per day), pending further culture and sensi-
tivity results. The patient was systemically well
within 24 h of shunt removal.
The paediatric surgical team reviewed the patient

and felt that the abdominal fluid collection would
not need draining. Repeat abdominal ultrasound
scans at 4 and 9 days postshunt removal showed
that the collection had reduced in size and com-
pletely resolved, respectively.
Non-haemolytic colonies were seen on the blood

agar plate after 36 h which stained as Gram-posi-
tive bacilli; they tested catalase negative. They were
subsequently identified as Actinomyces neuii by
16 s PCR. The isolate tested sensitive to penicillin,
vancomycin and cefotaxime but resistant to cipro-
floxacin. At this point, the CSF WCC was
<1×106/L and multiple CSF cultures had showed
no growth. Blood CRP was <5.0 mg/L and WCC
was 13.68×109/L. After discussion with the micro-
biology team, it was decided that 11 days of intra-
thecal antibiotics would be sufficient for shunt
reinsertion to be considered safe. The patient was
changed to intravenous benzyl-penicillin (50 mg/kg
four times per day); cefotaxime and metronidazole
were discontinued. A new VP shunt was inserted.
The patient completed a 4-week course of intra-

venous benzyl-penicillin following insertion of the
new VP shunt and was then converted to high-dose
oral amoxicillin for a further 3 months. When
reviewed at the end of the antibiotic course, the
child had remained well and blood parameters
were normal; CRP <5.0 mg/L, WCC 6.38×109/L.

OUTCOME AND FOLLOW-UP
Unfortunately, the child re-presented with acute
hydrocephalus, about 5 months following the
reinsertion of her VP shunt. In theatre, the prox-
imal catheter was found to be completely occluded
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and was replaced. Interestingly, CSF microscopy from the
sample taken in theatre proved that the infection had been suc-
cessfully eradicated: WCC <1×106/L, no organisms on Gram
stain and no growth on cultures. The child went on to make a
full recovery following surgery and at 4 months postoperative
remains completely asymptomatic.

DISCUSSION
The incidence of paediatric VP shunt infections quoted within
the literature varies between 5% and 10%.1 2 One of the several
independent risk factors for shunt infection is age at time of
shunt placement (increasing risk at younger age).3 The clinical
manifestations of an infected VP shunt system vary. In one
recent review of the literature, the mean number of paediatric
patients with VP shunt infections whose temperature was
>38.5°C was 77%.3 At least half of the patients will have no
overt signs of hydrocephalus, such as headaches, seizures or
drowsiness.4–6 Abdominal pain has been noted to be a present-
ing feature in between 0% and 36% of patients in recent
series.4 5

The most common causative organisms of VP shunt infection
are Gram-positive cocci, although in one series of 54 patients
with infected VP shunts, CSF cultures yielded a positive result
in only 9% of cases.7 Pathogens that have colonised the patient’s
skin are the most common source of infection; specifically
coagulase-negative staphylococci and Staphylococcus aureus
account for a cumulative total of 47–89% of infections.6 8

Gram-negative infections are rarer, accounting for 7–24% of
infections.9 Anaerobic bacteria and fungal pathogens (Candida
spp.) are also recognised causes of shunt infection, although the
incidence of these is relatively low.

Actinomyces are Gram-positive anaerobic bacteria that form a
part of the oral flora. Actinomyces spp. account for a minority
of cases of anaerobic meningitis in children.10 11 One review of
70 cases of central nervous system Actinomyces infection impli-
cated the organism in brain abscess (67% of cases), meningitis
(13%), actinomycoma (7%), subdural empyema (6%) and epi-
dural abscess (6%) but there were no cases of VP shunt infection
associated with the organism.12

A. neuii was first described in 1994 and is unusual on account
of its aerobic growth, lack of branching and sites of infection.13

It has been typically reported from skin and soft tissue abscesses
and infected atheroma. The only previously reported case of VP
shunt infection caused by A. neuii is that of a 64-year-old
woman who presented with low-grade fever, vomiting and
ataxia.14 CSF from the patient cultured A. neuii subsp. neuii.
The infection was thought to be secondary to dental cleaning
and teeth scraping, performed under amoxicillin prophylaxis
some 3 months earlier. The patient was treated with shunt
removal and insertion of EVD. A new shunt was inserted at
15 days. The patient completed a 6-week course of intravenous
penicillin, followed by 6 months of oral penicillin as an out-
patient and did well thereafter. No intrathecal antibiotics were
prescribed.

To the best of our knowledge, this is the first case of A. neuii
causing VP shunt infection in a paediatric setting. Interestingly,
our patient was noted not to have any teeth yet and there was
no evidence of oral infection. We elected to treat our patient
aggressively with high-dose intravenous and intrathecal antibio-
tics followed by a prolonged oral regimen thereafter. However,
given initial intrathecal antibiotics, we decided to give a shorter

3-month oral amoxicillin. The child has made a good recovery
with no new neurological deficit.

The fact that the shunt subsequently failed again (albeit due
to proximal catheter obstruction rather than infection) means
that we have the unusual scenario of confirmatory CSF samples
from 5 months after the intrathecal antibiotics had ceased and
2 months after oral therapy had been completed which confirm
that the infection had been eradicated. Unfortunately the prox-
imal catheter that was removed at the time of the most recent
shunt revision was discarded. At 4 months following the most
recent revision of the shunt, the child remains completely well.

Learning points

▸ Actinomyces is a rare but possible cause of shunt infection
that can occur in adults as well as children.

▸ While Actinomyces infections of the central nervous system
are thought to be due to oral causes, this may not always
be the case.

▸ Patients should be treated aggressively (from an antibiotic
perspective). In our case, initial intrathecal antibiotics helped
to reduce the duration of parenteral and subsequent oral
antibiotics with a good outcome; we would advocate any
future cases be managed in a similar fashion.
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