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Brain abscesses in children:
analysis of 20 cases presenting at a medical center
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Background and Purpose: Brain abscess is an uncommon intracranial suppuration, especially in children. We
reviewed the records of children with brain abscess admitted to Taipei Veterans General Hospital, Taipei, Taiwan,
and analyzed data on presenting symptoms, predisposing factors and outcomes.
Methods: Information was obtained retrospectively from medical records of children diagnosed with brain abscess. Demographic data, presenting symptoms, predisposing factors, sites of abscess, infectious organisms,
treatment regimen, and prognosis were collected and analyzed.
Results: Twenty cases of brain abscess within an 11-year period were included in this study. Fever, seizure and
focal neurological deficits were the most common presenting symptoms. Cyanotic congenital heart disease
(CCHD), present in 35% of patients, was the most common predisposing factor. Staphylococcus aureus was
the most common pathogen. Approximately two-thirds of cases followed up had some form of seizure disorder
sequelae; such sequelae were more common in patients with the initial presentation of seizure.
Conclusion: CCHD was the most common predisposing factor for brain abscess in children, and a high level of
seizure disorder sequelae was noted. Children suffering from brain abscess, whose initial presentation reveals
seizure, are at increased risk of further seizure disorder.
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Introduction
Brain abscesses are rather uncommon in children,
although they do represent the most common cause of
pediatric intracranial suppuration [1]. Brain abscesses
can develop as the result of a direct spread of an existing abscess from contiguous anatomic structures, via
metastatic spread from a remote site, following certain
surgeries, or as a consequence of certain traumatic
injuries to the skull [2-4]. From the results of several
earlier studies, however, no probable sources of brain
abscess were able to be identified for up to 20% of
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all reported cases [5]. There are few reports from
Taiwan regarding the presentation of this rare disease,
especially in children [6,7]. In order to improve understanding of the relationship between infectious disease
and brain abscess in children, we collected and analyzed retrospective patient data from children with this
condition who were diagnosed and treated at Taipei
Veterans General Hospital, Taipei, Taiwan.

Methods
We reviewed the medical records of children who
had been diagnosed with brain abscess and treated
at the Taipei Veterans General Hospital, Taipei,
Taiwan, during an 11-year period from January 1996
to November 2006. The definition of brain abscess
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Statistical analysis
Statistical data were analyzed by Fisher’s exact test,
using the Statistical Package for the Social Sciences
(SPSS) for Windows (Version 14.0; SPSS, Chicago,
IL, USA). A p value less than 0.05 was considered
statistically significant.

Results
General characteristics
We reviewed the medical records of 20 children,
whose ages ranged from 20 days to 18 years (mean, 7.1
± 6.2 years). All of these individuals were Han Chinese, with a male-to-female ratio of 0.82. Study participant gender and age distributions are presented in
Fig. 1. Seventy five percent of patients were younger
than 10 years.

Presenting symptoms and signs
Major presenting symptoms and signs are summarized in Table 1. Fever was the most common initial
presentation and was noted in 15 children (75%).
Focal neurological deficits were the second most
common presenting symptoms, being noted in 11 of
the 20 cases (55%). Among the 11 children suffering
conditions associated with focal neurological deficits,
8 cases featured hemiparesis, 2 featured ptosis, and
1 exhibited slurred speech.
Seizure attack was also a common initial presentation (50%), although none of the 20 children
revealed any history of prior epilepsy. Focal-type seizure was noted in 7 children, and a generalized type of
seizure was noted in 3 cases upon initial presentation.
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Male
Female

6
5
No. of cases

included the characteristic appearance of one or more
localized lesions within the patient’s brain, as determined from the findings of computed tomography,
and/or as confirmed by histopathological investigation
subsequent to surgery. Patients were excluded if the
location of their abscess was in the subdural or epidural regions, and if they featured a history of prior head
surgery or skull fracture. The relevant details of study
participants were reviewed. Patient details reviewed
included general patient characteristics, symptoms
present upon initial presentation, underlying medical
conditions, predisposing factors, location of abscesses,
microorganisms isolated, treatment regimen, prognosis, and treatment outcome. The relationship between
patient outcome and initial presentation and treatment
was also analyzed.
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Fig. 1. Age distribution of 20 patients with brain abscess.

Nineteen children had at least one of the symptoms of
fever, headache or seizure upon initial presentation.

Predisposing factors
The most probable predisposing factors for patient
brain abscess were able to be identified in 18 of the 20
individuals (90%). Cyanotic congenital heart disease
(CCHD) was the most common predisposing factor
(7/20; 35%). Three of the 7 children with CCHD
had some form of dental infection. The second most
common predisposing factor was the presence of
some form of otorhinopharyngeal infection, this being
detected in 4 patients (20%) [Table 2].

Location of brain abscess
Fourteen children suffered a single-lesion brain abscess — 5 cases presented in the frontal lobe, 2 in the
temporal lobe, 2 in the parietal lobe, 2 in the parietotemporal lobe, and 1 abscess each was located in
the parieto-occipital lobe, the frontotemporal lobe
and the thalamus. The remaining 6 children revealed
multiple lesions; all of these abscesses were located in
Table 1. Initial symptoms and signs in 20 patients with brain
abscess
Symptoms and signs
Fever
Focal neurologic deficits
Seizure
Headache
Nausea/vomiting
Consciousness change
Neck stiffness

No. of cases (%)
15
11
10
10
8
4
2

(75)
(55)
(50)
(50)
(40)
(20)
(10)
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Table 2. Predisposing factors in 20 patients with brain
abscess
Predisposing factor

No. of cases (%)

Cyanotic congenital heart disease
Otorhinopharyngeal infection
Sepsis
Meningitis
Orbital cellulitis
Unknown

7
4
3
3
1
2

(35)
(20)
(15)
(15)
(5)
(10)

the cerebrum. The size of abscesses detected ranged
from 0.4 to 5.0 cm in diameter.

Treatment
Four cases received antibiotic therapy only, the other
16 patients received surgical management. The reasons for not receiving operation included relatively
small size of the abscess, improved patient condition
following antimicrobial treatment, and/or family’s
refusal of surgery. In patients who did not undergo
surgery, the mean duration of antibiotic treatment was
60 ± 30 days (range, 35-105 days), whereas for those
who did undergo surgical treatment in addition to antimicrobial treatment, the mean duration was 46 ± 11
days (range, 28-63 days). The duration of antibiotic
therapy was significantly longer in patients who did
not undergo surgical intervention (p<0.05).

Microbiological findings
The 16 individuals who received surgical intervention
had abscess pus cultures, 10 of which revealed the

presence of pathogens. Staphylococcus aureus was
the most common microorganism, being present in
3 patients. Viridans Streptococcus was cultured from
2 patients, who were also found to have CCHD with
dental infection. Haemophilus influenzae, Enterobacter cloacae, and Proteus mirabilis were detected
from 1 patient each. Two patients had polymicrobial
infection, 1 revealing Escherichia coli, Klebsiella
pneumoniae and Bacteroides fragilis coinfection, and
the other Streptococcus intermedia and Pasteurella
haemolytica coinfection.
Microorganism-positive blood culture results were
noted in 2 of the 4 patients who did not undergo surgery
for their condition. One of these had a skin infection
with oxacillin-sensitive S. aureus and subsequent sepsis, while the other had Salmonella sepsis. The brain
abscesses present in these 2 individuals were thought
to be due to hematogenous spreading of the infecting
microorganisms, and appropriate antibiotics were prescribed according to the results of blood cultures.

Patient prognosis and neurological sequelae
The only death among the reviewed patients was a
2-month-old girl with E. coli sepsis, which later progressed to multiple brain abscesses with subsequent
mortality. Among the 19 survivors, 15 revisited our
neurological clinic after their discharge and were able
to be observed over a period of 2 months to 10 years.
Ten patients (67%) developed seizure disorder, and
all received anticonvulsant therapy, although 2 cases
responded poorly. Data were compared for these 15

Table 3. Comparative data for patients with sequelae with and without seizure disorder
Characteristic

Sequelae with seizure disorder (n = 10)

Sequelae without seizure disorder (n = 5)

Age (years; mean)
7.8
8.2
Gender 			
Female
5
3
Male
5
2
Initial symptoms and signs 			
Seizure
7
0
Consciousness change
2
0
Fever
8
3
Headache
4
5
Focal neurologic deficits
7
2
Vomiting
5
2
Multiplicity			
Single
7
4
Multiple
3
1
Surgery 			
Yes
9
4
No
1
1

p
1.000
1.000
1.000
0.026a
0.524
0.560
0.044a
0.329
1.000
1.000
1.000
1.000
1.000

a

p<0.05.
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patients according to whether or not they developed
seizure disorder sequelae (Table 3). There were statistically significant differences between the 2 groups
in the incidences of headache and seizure at initial
presentation. No significant differences were found in
patient age, gender, number of abscesses present, and
treatment regimens between the groups. Other sequelae
included hemiplegia in 4 patients, mental retardation in
2 patients and bedridden status in 1 patient.

Discussion
Fever was the most common initial presentation of
brain abscess in our study population. This finding
is compatible with the results of a number of other
analogous studies focusing on younger individuals
[5,8-10]. In contrast, fever is not a common symptom for brain abscess in adult patients, occurring in
less than 50% of cases in some studies, although its
absence should not be used to exclude a diagnosis of
brain abscess [8,11]. One study of childhood brain
abscess also reported that up to 70% of reviewed cases
were afebrile, and it may be that such an outcome
is due to children exhibiting a slow or inactive host
reaction to systemic infection [12]. Focal neurological deficits, seizure and headache are also commonly
reported presentations in children, and were noted in
more than half of our patients, although the reported
rates of such symptoms differ between adults and
children. For the adults, headache would appear to be
the most common symptom [6,8,11]. The reason for
such a difference pertains to poor language expression
in children. The classic triad of headache, fever and
focal neurological deficits was present in only 25% to
31% of patients in previous reports of Taiwanese adult
patients [6,7], and was found in only 1 of our patients.
In this study, 35% of patients had CCHD as their
underlying medical condition. Although several predisposing factors have been reported to be causally related
to brain abscess, CCHD is the most common, being
implicated in about 25% to 46% of such cases [13-16].
Several probable mechanisms for the formation of brain
abscesses in children with CCHD have been postulated
previously [14,15,17,18]. Otorhinopharyngeal or dental
infections were frequently associated with the presence
of brain abscesses, not only in our study but also in
other adult-derived data. Immunosuppression of study
participants has been increasingly reported in children,
although this was not noted in our study [16]. Unlike
the adult experience of brain abscess in Taiwan, no
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children in this study had concomitant liver abscess
and/or diabetes mellitus [6,7].
A number of studies have reported that staphylococci, streptococci, and Proteus spp. are the most
common aerobic microorganisms, while anaerobic
streptococci and Bacteroides spp. are the most common anaerobic pathogens in children with brain
abscesses [12,19-23]. Only 1 of our patients had an
anaerobic pathogen, B. fragilis, in contrast to the
report in 1965 by Raimondi et al, in which anaerobic
streptococci were the most commonly isolated agents
from brain abscess exudates among children with
congenital heart disease [24]. A previous study from
Taiwan by Kao et al found that there were no principal or dominating microorganisms in brain abscess
patients less than 18 years of age [6]. Nonetheless,
our results may provide some insight for the choice of
empirical antibiotics for children with brain abscesses.
K. pneumoniae has been regarded as an important
pathogen for Taiwanese adults, but is rare in Taiwanese children [6,7].
The incidence of seizure disorder sequelae (67%)
noted in our study was greater than in other studies,
which have reported rates in the range 16% to 65%
[2,5,25]. However, it may be that patients with seizure
disorder sequelae were more likely to choose to be
followed up at our hospital compared to individuals
suffering from other sequelae, such as limb weakness or mental retardation. Seizure disorder sequelae
developed more commonly in patients with the initial
presentation of seizure (Table 3) [p<0.05]. In this
regard, more severe local inflammation or infection
might result in a more severe local cerebral reaction.
However, individuals presenting with headache as the
initial symptom had a lower incidence of seizure disorder sequelae than those without headache. In addition, heightened awareness of the potential for central
nervous system sequelae among patents with headache
might influence results in this setting. Clearly, further
investigation incorporating a greater number of case
studies is necessary in order to clarify these issues.
In this study, CCHD was shown to be the most
common predisposing factor for brain abscess. The
classic triad of headache, fever and focal neurological
deficit typically seen in adults with brain abscess would
appear to be rare in children. Our results indicate a relatively high level of neurological sequelae in children
with brain abscess. In this clinical setting, the initial
presentation of seizure attack indicates an increased
likelihood of further seizure disorder sequelae.
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