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We report on a newborn boy, who was delivered at 26 weeks’ gestation
by emergency caesarean section because of a prolapsed cord and breech
presentation. Grade IV hyaline membrane disease subsequently
developed, for which a surfactant was given. On day 8, there were
frequent apnoeic attacks, and on day 30, marked irritability developed,
as did intermittent stiffening of all four limbs. The anterior fontanelle
was bulging and tense, and the cerebrospinal fluid was found to be turbid.
Gram staining of the cerebrospinal fluid and blood revealed Gram-
positive bacilli. Subsequent culturing yieldedacillus cereus which
was sensitive to amikacin and vancomycin. Severe cerebral oedema
developed, however, and computed tomography of the brain showed
bright cortical sulci, suggestive of meningitis. The baby died on day
37, and post-mortem histological examination of the brain showed
extensive liquefactive necrosis with abundant neutrophilic infiltration.
Since infection withBacillus cereuss rapidly fatal, early recognition of
infection by this organism is important.
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B BN rod, is ubiquitous in the environment. The organism is often regarded as

SRR a contaminant of specimens received by the microbiology laboratory,

and a positive growth @ cereuss often disregarded by clinicians and
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Tuen Mun Hospital, Tsing Chung Koon Although meningitis caused W cereusin neonates is rare, it is

Road, Tuen Mun, New Territories, . . . .

Hong Kong: usually fatal. A review of the English-language literature yielded

Department of Paediatrics seven reports dB cereusmeningoencephaliti@able)!” This report

\évﬁvggrleé,'\g%icw FHKAM (Pacdiauicsy  d€SCTiDes a fatal case of neonatal meningitis diecereusinfection,

Department of Pathology which resulted in infarction and liquefactive necrosis of the whole brain.

\T\I/_KQLT; '\gsggzthﬁgsggaattﬁ Such a case of meningoencephalitis in neonates has never been reported
’ ’ in Hong Kong. We also report the findings from ultrasonography and
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Table. Reports in the literature of infection of the central nervous system with Bacillus cereus

Study Sex/gestation/  Age at Predisposing Nature of Treatment Outcome

weight onset factors infection
Leffert et al,* Not reported 18 weeks Dandy-Walker cyst, Meningitis ~ Ampicillin, No sequelae
1970 ventricular shunt gentamicin,

shunt removal

Raphael and Not reported 8 months  Ventricular shunt Meningitis ~ Ampicillin, No sequelae
Donaghue,? gentamicin,
1976 shunt removal
Turnbull et al,® Female/ 4 days Necrotising enterocolitis, Meningitis  Ampicillin, Died
1977 32 weeks/ cerebral haemorrhage gentamicin

1.32 kg
Hendrickx et al,* Female/ 8 days Respiratory distress Meningitis ~ Ampicillin, Died
1981 32 weeks syndrome, central line gentamicin,

erythromycin

Feder et al,® Female/ 7 weeks Infected intravenous Meningitis Chloramphenicol Cerebral
1988 32 weeks/ catheter palsy

1.5kg
Patrick et al,® Female/ 7 days Bilateral thalamic Encephalitis Vancomycin, Died
1989 26 weeks/ haemorrhage amikacin

0.83 kg
Weisse et al,’ Male/ 3 weeks None Meningitis Gentamicin, No sequelae
1991 term/ chloramphenicol

3.7kg
Weisse et al,’ Male/ 5 days Myelomeningocoele sac  Meningitis ~ Vancomycin No sequelae
1991 36 weeks/ ruptured

2.71 kg
Present report, Male/ 4 weeks  Bronchopulmonary Meningitis Vancomycin, Died
1997 26 weeks/ dysplasia, amikacin

1.5kg dexamethasone used

Case report indomethacin was given. He was given parenteral

nutrition via peripheral venous access until day 19,
A baby boy (twin 1) was born in the Tuen Mun Hospitalvhen milk feeding was fully established.
on 12 October 1997 to a Nepalese primigravida by
emergency caesarean section at 26 weeks’ gestationThe baby required prolonged mechanical ventila-
because of a prolapsed cord and breech presentatiion and he developed signs suggestive of broncho-
His birthweight was 1.58 kg. At birth, he was flaccigpulmonary dysplasia. Dexamethasone 0.5 mg/kg was
and cyanotic, had bradycardia, and was not breathigiyen every 6 hours for 5 days from day 22 and the
spontaneously. He was resuscitated with endotrachdake was tapered thereafter. Serial bedside ultrasonog-
intubation and mechanical ventilation, and he showedphy of the brain on days 1, 3, 7, and 14 revealed no
a good response. Apgar scores were 3, 6, and 8 at levidence of intracranial haemorrhage. Until day 26,
and 10 minutes, respectively. Umbilical arterial anthere was no positive growth from repeated blood
venous catheters were placed soon after birth, and bothtures. Culture of surface swabs yielded either
were removed on day 15. commensals or non-haemoly8treptococcuspecies

andStaphylococcus aurepg/hich were sensitive to

Physical examination revealed a normal preterimitial antibiotic treatment.

baby with no dysmorphic features. Grade IV hyaline
membrane disease subsequently developed, for whichOn day 30, the baby developed marked irritability
two doses of beractant 4 mL/kg as surfactant (Survangand intermittent stiffening of his limbs. The anterior
Abbott Laboratories, Chicago, United States) wer@ntanelle was bulging and tense. Microbiological
given. Hypotension also developed on the first dayvestigations included cultures of urine, tracheal
which required dopamine infusion. Empirical antiaspirate, blood, and cerebrospinal fluid (CSF). A
biotics (penicillin and netilmicin) were administeredcomplete blood count showed leukocytosis—that is, a
His condition was complicated by patent ductuwhite blood cell count (WBC) of 21.2 x 4 (normal
arteriosus and frequent apnoeic attacks on dayrange, 6.0-18.0 x 20L). Neutrophils were found to
The patent ductus arteriosus closed after a coursebefpredominant and the CSF was found to be turbid.
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Light microscopic examination of the CSF reveale
an elevated WBC of 3.2 x 10L, with 80% poly-
morphs; the levels of protein and glucose were 2.3 ¢
and <1 mmol/L, respectively. Urgent Gram-stainin
examination showed the presence of Gram-positi
bacilli in both the blood and CSF samples. Ampicilli
and cefotaxime were given empirically. Subseque
cultures of the CSF and blood yield@dereusyhich
was sensitive to amikacin, chloramphenicol, imipene
meropenem, and vancomycin but resistant to penicilli
cefotaxime, ceftriaxone, and ceftazidime. Culture
from urine and tracheal aspirate did not show any po|
tive growth. On day 31, the antibiotics were change
to amikacin 7.5 mg/kg three times daily and vancgrig 2. A coronal ultrasonogram on day 37 showing
mycin 15 mg/kg four times daily. However, severdéquefactive necrosis in the right parietal (white arrow)
cerebral oedema developed and ultrasonographyd3f! left frontal area (black arrow)

the brain on day 30 showed a hyperechoic region in Although stabilisation was attempted with fluid

the right parietal lobe with a mass effect on the lateradstriction, mechanical hyperventilation, and the use
ventricle and midline shift to the left. A CT scan obf mannitol and anticonvulsants, the baby developed
the brain performed on the same day also showedbrain death with fixed and dilated pupils, absence of
diffuse area of low attenuation in the right parietajag reflex, and total areflexia. The electroencephalo-
lobe compressing the ventricle and displacing it intgram showed severely depressed background activity
the left side. The cortical sulci appeared bright on thend an ultrasound examination of the brain on day 37

CT scan, suggestive of meningitis (Fig 1).

Fig 1. An axial non-contrast computed tomogram of
the brain on day 30 showing low attenuation involving
the right frontal, parietal, and occipital lobes

Similar changes are also shown on the left, but to a lesser
extent. Note the increase in density of the left Sylvian
fissure (arrows) and cortical sulci, suggestive of meningitis

showed an area of liqguefactive necrosis in the right
parietal region (Fig 2). The baby died on day 39. The
post-mortem examination revealed that the brain was
unusually soft and friable, with a loss of normal
anatomical structures. Histological examination of the
brain showed extensive liquefactive necrosis with
abundant neutrophilic infiltration. Gram staining,
however, did not reveal Gram-positive bacilli.

Discussion

Bacillus cereuss a ubiquitous organism, which can
readily contaminate the hospital environment, includ-
ing uniforms of health care workers, patients’ dressings,
or intravenous catheters. The organmainly causes
infection in immunocompromised patients or those
with invasive devices fitted, such as endotracheal in-
tubation tubes and central venous lihk¥ection can
occur following burns or as wound sepsis; systemic
infections can lead to meningoencephalitis, pneumonia,
endocarditis, bacteraemia, or toxin-induced food
poisoning? Bacillus cereuss susceptible to amino-
glycosides, clindamycin, chloramphenicol, and
erythromycin, but resistant flactam antibiotics such
as penicillins and cephalosporifis.

This case report illustrates two important points.
Firstly, the presence of Gram-positive bacilli in the
blood or CSF is frequently regarded as contamination
by BacillusspeciesEven if the presence of the bacilli
is considered important, as in the clinical setting of
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meningitis in this patient, infection withisteria mono- regimen, however, does not adequately cBvegreus,
cytogeness usually presumed. The standard empiricabhich is resistant to mogtlactam antibiotics. Clini-
treatment for neonatal meningitis with high-doseians must ensure that they receive the culture and
ampicillin and cefotaxime covekssteriaspeciedvut not  antibiotic susceptibility results, and that they change
B cereusthus leaving the patient unprotected againg the appropriate antibiotics, such as vancomycin and
infection by this organism. Secondly, meningitis causexh aminoglycoside as soon as possible. Since the in-
by B cereusis a serious infection. As illustrated infection is rapidly fatal, we wish to emphasise that early
the Table, the nine cases so far reported (including thecognition of infection by this organism is important
case) comprised four deaths and one case of seridmrspreterm neonates.
neurological sequelae.
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