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Bacillus cereus can cause a wide range of infections that are often overlooked in clinical practice. A 
case of intracerebral B. cereus infection following open neck injury in a 5-year-old child which was 
successfully treated with comprehensive therapy consisting of antibiotics and ventriculoperitoneal 
shunt placement is reported.  
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INTRODUCTION 
 
Case report 
  
A 5 year old child weighing 15 kg was admitted to our 
hospital on May 8, 2010 with a complaint of neck and 
chest pain for 6 h following a road accident causing a 
puncture wound to the neck with a wooden stake. Brain 
and neck CT showed mild pneumatosis in the pontine 
cistern (Figure 1A) and bubble shadows in the muscular 
layer of the neck and vertebral canal; there were no 
residual foreign bodies or cervical spine fracture(s). 
Chest X-ray revealed pulmonary contusion. On physical 
examination, the child was disoriented and tachpnoic with 
mild collapse in the right thoracic cage together with 
extensive coarse rales bilaterally. Debridement in 
combination with foreign body removal was performed 
immediately. During surgery, a wound 3 mm in length 
which extended into the muscular layer was found on the 
left side of the neck. 2 wooden foreign bodies (3×1 cm) 
were removed during surgery. Post-operatively, 
intravenous ceftriaxone (1 g once daily) was administered 
for   anti-infection  therapy   (Figure 2).  The  rales  in both  
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lungs improved and sputum culture was positive for 
Klebsiella pneumoniae sensitive to aztreonam. After 
treatment with aztreonam from May 13 to 18, the 
pulmonary infection was controlled. However, brain and 
neck magnetic resonance imaging (MRI) revealed a 
cystic mass in the neck (Figure 1B).  

On May 18, the patient developed high-grade fever with 
maximum body temperature reaching 39.3°C (Figure 2). 
From May 25 to June 5, intravenous ceftriaxone (1 g 
once daily) was given. CSF culture was negative. The 
cystic mass in the neck enlarged over time accompanied 
by tenderness and an increase in local skin temperature. 
Cyst fluid culture on June 15 was negative. On July 9, a 
second CT scan of the brain revealed hydrocephalus 
(Figure 1C). Cyst puncture was performed on July 12, 15 
and 20 and cyst fluid culture was tested using Kirby-
Bauer antibiotic testing (disk diffusion antibiotic sensitivity 
testing). The testing was positive for Bacillus cereus 
which was sensitive to erythromycin, penicillin, 
ceftriaxone, clindamycin, piperacillin-tazobactam and 
chloramphenicol. Following consultation between 
pediatricians and infectious disease physicians, 
combination therapy was recommended. Subsequently, 
intravenous piperacillin-tazobactam (2.25 g once every 8 
h) and chloramphenicol (3 ml twice daily) were 
administered for 15 days. During the treatment, recurrent 
fever occurred and the maximal body temperature was 
39.6°C.  2  weeks  after  the  start of  combination therapy  



 
 
 
 

fluctuating fever was still present and the maximal body 
temperature still reached 39.6°C. After a second 
consultation, intravenous meropenem (0.5 g 3× daily) 
was administered for 33 days. To prevent fungal infection 
secondary to long-term antibacterial treatment, 
prophylactic fluconazole was also given for 33 days. The 
patient’s body temperature recovered gradually and anti-
infection therapy was discontinued on September 2.  

One week later, the patient still had fluctuating low-
grade fever but body temperature was generally normal. 
The maximal body temperature was 38.5°C. 2 
consecutive CSF cultures were positive for B. cereus 
which was sensitive to gentamicin. The neck cyst was 
connected to the subarachnoid space. It was difficult to 
resolve the cyst with hydrocephalus being present. The 
patient had ventriculomegaly and there was the 
possibility of further enlargement of the bilateral lateral 
cerebral ventricles and third and fourth ventricles. 
Following consultation with neurosurgeons and 
neurologists, right external ventricular drainage was 
performed on September 9. At the same time, gentamicin 
in normal saline (20,000 U/100 ml) was used to irrigate 
the cerebral ventricles. During irrigation, purulent fluid 
was noted. Subsequently, the CSF became clear and the 
size of the cerebral ventricle(s) decreased.  

From September 9 to 14, the increase in body 
temperature was not controlled, and cefepime (1 g twice 
daily) was administered with the addition of 
metronidazole. During the treatment, fluctuating low-
grade fever was still present and the maximal body 
temperature reached 38.3°C. Cerebrospinal fluid culture 
was positive for B. cereus which was sensitive to 
penicillin and gentamicin. From September 14 to October 
1, intravenous penicillin (1,600,000 U three times daily) 
was administered. Computed tomography showed that 
the size of the cerebral ventricle had returned to normal 
(Figure 1D). We attempted to replace the external 
ventricular drainage with a ventriculoperitoneal shunt. 
However, 1 CSF culture was positive for B. cereus 
(September 18), although 5 cultures were negative 
(September 17, 20, 23, 25 and 27). Thus, 
ventriculoperitoneal shunt placement was not carried out. 
On October 3, right external ventricular drainage was 
alternated with left external ventricular drainage, and 
intravenous penicillin (1,600,000 U three times daily) was 
given in combination with ornidazole, which was added to 
prevent meningitis from anaerobic infection. However, 
CSF cultures on October 10, 14 and 18 were positive for 
B. cereus, and the CSF again became cloudy. Following 
external drainage, the CSF became clear, and the 
cerebral ventricle remained unchanged (Figure 1E). On 
October 19, left external ventricular drainage was 
discontinued. Because of the risk for infection following 
long-term external ventricular drainage, 
ventriculoperitoneal shunting was performed. Post-
operatively, fever was not noted. On November 8, the 
CSF became  clear and  three  consecutive CSF  cultures  
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were negative for B. cereus (November 8, 11 and 14). 
Brain CT revealed that the cerebral ventricle was normal 
(Figure 1F). The patient recovered and was discharged 2 
weeks later.  

For monitoring treatment, serum C-reactive protein was 
also measured to assess the stress response, and 
evaluate trauma, infection, inflammation and surgery 
(Figure 2). Immunoturbidimetry was performed to 
measure C-reactive protein using a kit (YZB/USA 1479-
2008) in an immunology analyzer (Beckman Immage; 
Beckman Coulter, Inc, Fullerton, CA USA). It has been 
found that C-reactive protein has considerable value for 
the prognosis/diagnosis of postoperative infections 
(Nunes et al., 2011). 
 
 
DISCUSSION 
 
B. cereus is a member of the family Bacillaceae and is 
widely distributed in dust, air and water. B. cereus is a 
motile, aerobic or facultatively anaerobic, spore-forming, 
gram-positive or gram-variable bacterium. With regard to 
being a human pathogen, B. cereus is probably known 
best as a mediator of self-limited foodborne illness. 
However, there is increasing awareness that B. cereus 
can be an opportunistic pathogen, causing infections in 
critically ill and debilitated patients, transplant recipients, 
patients with foreign bodies, intravenous drug abusers 
and other immunocompromised patients (de Almeida et 
al., 2003; Hilliard et al., 2003; Gaur and Shenep, 2001). 
In clinical practice such infections are frequently 
overlooked as members of the family Bacillaceae, except 
for the B. anthracis, are usually regarded as laboratory 
contaminants (Ebrahimi et al., 2009). 

Our patient had a clear history of trauma, and foreign 
bodies had penetrated into the brain. Although we lacked 
direct evidence that there was a correlation between the 
neck injury and infection, we speculated that B. cereus 
was the pathogen. We believe the pathogen originated 
from the wooden foreign bodies and entered the brain 
causing intracerebral infection. The CSF culture was 
performed using pediatric blood culture bottles (Pedi-Bac 
T; BioMerieux, Inc., Durham, NC). When the result of 
blood culture was positive gram stain smear was 
performed and subcultured on blood agar at the same 
time for identification. Based on the combined results of 
gram stain, blood agar plate culture and biochemical 
tests we identified the pathogen. When the CSF culture 
was negative, fever and other symptoms resolved rapidly.  

As far as we know, only 11 cases of brain abscess 
caused by B. cereus have been reported previously 
(Mochiduki et al., 2007; Kuwabara et al., 2006; Mori et 
al., 2002; Psiachou-Leonard et al., 2002; Sakai et al., 
2001; Bert et al., 1995; Jones et al., 1992; Jenson et al., 
1989; Pennington et al., 1976). There have also been 
case reports of B. cereus meningitis (Barrie et al., 1992; 
Berner  et  al., 1997). A survey conducted by Hilliard et al.  
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Figure 1. (A) Pneumatosis in the pontine cistern at 3 hours after trauma (May 8, 2010); (B) Cystic mass in the neck on MRI (May 18, 2010); (C) 
Hydrocephalus (July 9, 2010); (D) After right external ventricular drainage (September 17, 2010); (E) After left external ventricular drainage (October 15, 
2010); (F) Normal cerebral ventricle two months after ventriculoperitoneal shunt placement (December 20, 2010).  
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Figure 2. Body temperature, drugs, and C-reactive protein level during the treatment. 
 
 
 

(2003) reported systemic B. cereus infection in 22 
patients among whom 16 were premature infants. 
Although the mortality rate of B. cereus infection 
in neonates is not high, the actual incidence of 
infection of B. cereus or other bacilli is probably 
higher than reported (Hilliard et al., 2003). This 
may be attributed to not attempting to identify the 
exact type of bacilli.  

Generally, B. cereus is resistant to penicillin and 
cephalosporins. Studies have reported that B. 
cereus is sensitive to aminoglycosides, 
clindamycin, vancomycin, carbapenems, 
chloramphenicol and erythromycin (Weber et al., 
1988). As for systemic infection, vancomycin in 
combination with another antibiotic (such as an 
aminoglycoside,  clindamycin,  etc)  is   empirically 

recommended before the results are obtained 
from susceptibility testing. In addition, contami-
nant foreign bodies such as the intravascular 
catheters and tubes for ventricular shunt should 
be removed or replaced to avoid persistent and 
recurrent infection (Sakai et al., 2001).  

Previous studies have confirmed the effective-
ness  and  necessity of surgical intervention in the  
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treatment of brain abscess and necrotizing fasciitis, 
although such surgery may cause damage to tissues. In 
the present study, a ventriculoperitoneal shunt was 
considered at the early stage of hydrocephalus, but this 
strategy was not adopted due to uncontrolled 
intracerebral infection and positivity of CSF culture. 
Following long-term anti-infection therapy and external 
ventricular drainage, the CSF became clear, and the 
symptoms resolved significantly following ventriculoperi-
toneal shunt placement. Although the culture was positive 
before surgery, following surgery and anti-infection 
therapy the culture was negative.  

The improvement of the brain abscess in the present 
report is attributed to comprehensive therapy. When 
hydrocephalus was identified, we hesitated to perform 
ventriculoperitoneal shunting. We postulate that 
appropriate pharmacotherapy can cure B. cereus-
induced brain abscess. Weber et al. (1988) showed in 
their susceptibility testing that B. cereus was sensitive to 
imipenem, vancomycin, chloramphenicol, gentamicin, 
and ciprofloxacin, but insensitive to penicillin and 
cephaloridine. Except for the treatment with imipenem, 
their results were largely consistent with those in our 
report. Luna et al. (2007) found that all 42 B. cereus 
isolates tested were sensitive to chloramphenicol, 
ciprofloxacin, gatifloxacin, gentimicin, levofloxacin, 
linezolid, moxifloxacin, rifampicin, streptomycin, 
tetracycline, tigecycline and vancomycin. Three B. cereus 
isolates were insensitive to clindamycin and one isolate 
was insensitive to clarithromycin and clindamycin. 
However, not all patients will recover after 
pharmacotherapy.  

Generally, when the size of a brain abscess is larger 
than 2.5 cm in diameter, surgical drainage is required 
following 6-8 weeks of anti-infection therapy regardless of 
the pathogen. For patients with hydrocephalus, early 
surgical cerebral drainage is preferred. In addition, early 
anti-infection therapy is necessary, but the symptoms 
may not completely resolve. The residual symptoms may 
resolve after surgical intervention. Besides anti-infection 
therapy, for patients with neutropenia, granulocyte 
colony-stimulating factor is recommended to increase the 
leukocyte count, which is also critical.  

Based on the treatment of B. cereus infection, we 
speculate that early and long-term treatment with 
sufficient doses of multiple antibiotics is crucial. Once 
intracerebral infection with or without hydrocephalus is 
confirmed, active surgical intervention is preferred.  
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