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Abstract: Even with the advances in microbiology and ereanism associaled with ceran predisposing factor
radioimaging studics, intracranial abscesses remain o although gram negative bacteria were more commonly
pose a threat to the pediatric population, particularly in seen in patients with CSOM (Profeis velgarss, Protens
those with known predisposing factors in develaping mirabilis, Acinetobacter anitratum, Morganella
countries. Twenty one patients less than 18 years of age morgagni). Staphylococens arrens was isolated in 2
who were diagnosed to have brain abscess by CT.sean, patients with no known predisposing factor. All acrobic
were seen at the Philippine General Hospital from gram negative organisms and Strepfococens viridans
february to September 1999, Seventy six percent were isoluted were sensitive to chilloramphenicol and Penicillin
less than 10 yvears old (25% were 2 years of age). The G, respectively, All stapliplococens anrens isolated were
most common prescnting symptoms were fever, sensitive to oxacillin, Thus, the empiric antibiotics of
weakness, vomiting and headache with 67% presenting choice remain to be penicillin G and chloramphenicol
with focal neurologic deficit on admission. Ten (47.6%) or metronidazole in the treatment of brain abscess. In
had cyanotic congenital heart disease as their cases of chronic otitis media wherein gram negative
predisposing condition, the most common of which was acrobes are usually implicated, a third generation
due to Tetralogy of Fallot. Chronic suppurative otitis cephalosporin or an anti-pseudomonal antibiotic is
media was only seen in 28.6%. Eight (44.4%) of the 18 recommended . Although antimicrobial therapy may play
patients who underwent surgery yielded no growth on # majar role in the treatment of brain abscess, surglcal
both aerobic and anacrobic cultures but half of these evacuation, cither by aspiration, tube drainage or
patients had previous antibiotic intake. A microbiologic excision is essential for optimum management,
diagnosis was established in 55.5% and only one patient
grew an anaerobic organism (Bacteroides spp.) on INTRODUCTION:
culture of the brain abscess. There was no specilic Brain abscess is considered an uncommon yet

serious and life threatening infection in children®. With
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improvement of neuroimaging studies in diagnosing
brain abscess, the morbidity and mortality rate of brain
abscess have dramatically declined. However, this
remains a significant problem in developing countries.

Brain abscess has been shown to develop from
hematogenous spread from a primary focus of infection
(e.g. cyanotic heart disease), contiguous spread from
an adjacent focus (e.g. ear infection, sinusitis), from
meningitis or after trauma or head surgery. The most
common organism involved usually depends on the
focus of infection or predisposing factor which led to
the development of an abscess. The most common
source of infection are the ears and sinuses in several
gerjegh 4B LIS 010222528 Hawever, a study done by
Pathucheary and Parasakthi in Malaysia showed that
Tetralogy of Fallot and other congenital cyanotic heart
diseases were the predominant factors, with infections
of the ear and mastoids occurring only second.

The most common organisms isclated in
children with brain abscess in a review of several
studies done on its microbiology by Brook are aerobic
and anaerobic Swreptococcus species (isolation
frequency, 60-70%), gram negative anaerobic rods (20-
509%), Enterobacteriaceae (20-30%), 8. aurews (10-
15%) and fungi (10-15%)". In the preantibiotic era,
around 30% of cultures from brain abscess did not
grow any organism. With advances in anaerobic
microbiclogy, recent studies have shown that anaerobic
organisms play a major role in intracranial abscesses,
Since the introduction of CT scan, mortality rate has
declined from an estimated rate of 40-80% in the pre-
antibiotic era to 0-24% in several series. This may be
attributed to earlier diagnosis and treatment of brain
abscesses. Management of brain abscess include
appropriate antimicrobial therapy, drainage of pus by
aspiration or excision of the abscess.

Reports on the most common predisposing
factors as well as the microorganisms commonly
implicated in relation to the source of infection have
been done long before the advent of the CT scan.
Studies done in the Philippines were usually
retrospective, wherein specimen collection was not
well-controlled and others were done in more
developed countries. The last local extensive
prospective study on brain abscess was done by Rama
in 1990. Since the bacieriology of brain abscess
remains complex and varies from center to center
through time, the purpose of this study is to (1) to
determine the prevalence of brain abscess in a tertiary
hospital in the Puilippines, (2) to describe its clinical
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presentation, causative organism based on the
presumed origin of infection and eventually evaluate
the empiric antibiotic regimen for brain abscess based
on the data obtained.

PATIENTS AND METHODS:

Twenty one patients less than 18 years of age
diagnosed to have brain abscess were scen at the
Philippine General Hospital from February 1999 to
September 1999, All patients were either admitted to the
Department of Neurosurgery or to the Department of
Pediatrics. Each patient was evaluated in terms of age,
sex, presenting signs and symptoms, predisposing
condition, radiographic and microbiologic findings,
treatment regimen and duration and outcome, The ¢linical
diagnosis of brain abscess based on signs and symptoms
was confinned by visualization of localized lesions on
computerized axial tomography (CT scan). Pus from the
abscess was obtained either by aspiration or drainage and
was sent for gram stain, aerobic and anaerobic culture
with the use of standard methods. Initial complete blood
count, blood culture and aerobic culture of the car
discharge, if any, were also obtained. Two-dimensional
echocardiogram was also requested as part of the cardiac
assessment in patients with congenital heart disease.

Empiric antibiotic therapy was administered
while awaiting culture and sensitivity result of the brain
abscess. Repeat CT scan was done to assess the
resolution or reaccumulation of the abscess post-
evacuation, in order to evaluate the need for
reaspiration. Specimens obtained from repeat
aspirations were also sent for gram stain, culture and
antibiotic susceptibility studies.

RESULTS:
Demographic Data:

Out of the 21 patients included in the study, there
were 11 males and 10 females (male/female ratio : 1/1).
The majority (76%) of the patients were less than 10 years
old {mean age=7 years; range, 2-17 years) (Fig. 1). Twenty
five percent of the cases were two (2) vears of age.

Mo. of Patients
O R W o

1 3 5 7 9 11 13 18 17

Age Inyears
Fig. I Age disteibution of ¢hildren with bram abscess (n=21)
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Presenting Signs and Symptoms:

~ The most common presenting symptoms were
fever, weakness (prelerential movement, facial
asymmetry}, vomiting. headache and increased
sleeping lime (Table 1). The duration of symptoms
ranged from 4 days to 4 months. On physical
examination, lourteen (67%) presented with focal
ncurclogical signs such as hemiparesis and eleven
{32%} patients presented with cranial nerve deficits
usually involving the 7% cranial nerve . Neurologic
cxam was normal in 3 (14%) patients and 4 {19%)
showed signs of increased intracranial pressure within
the tirst 24 hours aflter admission.

Tafle fr Prosenting Signg and Symptoms i children with
Brain abscess (k=2 1)

SIGNE AN SYMPIOMS Faticnts Percent (%)
Fever 13 H
Heurolape o™ 113 a7t
Waoaing 12 a7
Hemdaclse tl 32
Inceied sleeping lins 1l L]
Cough 7 13
Selwures 5 14

B Vol 3.

Cienetalived 1
Hehovaueal changes i 4
Lapss ol geniscionsness : 1tk
Mausen 1 1]
I Miaminess 1 5
Fowr [eoding 1 3
Blurring 4l visgon ] &
[rilVieul of breathing ’ 1 3

Hluwcludes paceas, boonparesis boss of Dadasee, facial asvmnseteny

Predisposing Condition and Location of the
Abscess:

Ten (47.6%) oul of twenty one patients had
congenital heart discase as their predisposing
condition, the most common of which was due to
Tetralogy of Fallot {seven patients). Six were due to
chronie suppurative otitis media while 3 of the
paticnts had no known underlying cause (Table 2).
One patient had both cyanotic heart discase (Double
outlet right ventricle with subaortic VSD) and
chronic otitis media.
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Fable 2: Predisposing Conditbon of brain absesss {n21)

Faljents Fercenl %%

Congenital cyanatic beart disease {1} AT 6

Telralopy of Fall L3 LR

A wath ASD, PR I 47

TVA with Y512 [ 37
Chronie sugyamative giss mediz i IR
Lk 3 1k
Progteirannsaic 1 5
Skim infection 1 3
Ehued infeetion 1 5

ASD = Avrial septal defiecs; PO - Patont dictus amenous
WELD = Wemtrecular sepeal delict,

Although there was no definite association
between the predisposing factor and the location of
the abscess, the most frequently involved sites were
the parietal area and the cerebellar arca in patients
with congenital cyanotic heart discase and chronic
suppurative otitis media, respectively (Table 3).
Multiple abscesses were more commonly obscrved
in patients with a hematogenous route of infection
{cg. Congenital heart discase) than that from a
contiguous spread of infection from an adjacent site
{c.z. car infection).

Tirbfe 3: Location of brain abseess in relation Lo the
predisposing condition

¥ Fr ™ T (' oy 0
Chy 3 1 X ¥ 1 I
R0 1 3 ]
kv 4 1
Trauma 1
Skin snfection 1
Shung infection 1

I* = parecral, F1* = feoago, T = tenapord; 11> - tempoen-gareetal,
e agbsellon, TOF = temporo-oecipinad-Tiomal; O = acopic!

Laboratory Findings:

White blood cell count (WBC) on admission
ranged from 6,800 to 26.700/mm* with 75% having a
WBC count of more than 10,000/mm’ . Most of the
patients showed presence of monocyles on complete
blood counts. Patients with CHID were noted to have:
an ¢levated hematocrit ranging from 0.40 to 0.63.

CT scan was solely done to diagnose brain
abscess in all cases. This was later supplemented by
cranial ultrasound through the burr hole 1o assess re-
accumulation or improvement afler evacuation and
antibiotic therapy but this was still conlirmed by repeat
CT scan.

Forty seven percent (10 patients) had a single
abscess while 8 had multiple abscesses on C1 scan.
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Multiloculated abscesses were detected in 3 patients.
Most patients with CSOM had single abscess while
patients with CHD equally had single and multiple
abscesses on CT scan (Table 4).

Table £: Chargcteristics of brain abacess soen on CT scan

Aultipls Parienrs S
CHI» ] 4 I
LM | b i
nkaam | | I
Traita 4] 1 1
Bhin anlection 0 0 I
Slust intection I 1] H

Microbiological Findings:

Eight patients (44.4%) vielded no growth on
both aerobic and anaerobic cultures of the brain
abscess but gram stain was positive for both gram
positive cocel and gram negative bacilli in 2 cases
while three showed only gram positive cocci in pairs.
Four patients (30%) had been siarted on empirical
antibiotics for at least 2 days prior to surgery.
However. two of these patients had positive cultures
on other sites. One patient had brain abscess
secondary to TOF and grew Acinetobacter on blood
culture which was resistant to the antibiotics being
given, Patient however, improved with Penicillin G
and chloramphenicol for 4 weeks and do not need re-
aspiration of the abscess. The second patient on the
other hand, with CSOM as the predisposing condition.
vielded Pseudomonas aeruginosa on culture of the
ear discharge. Patient had to undergo repeat aspiration
and eventually excision of the abscess due 1o
reaccumulation. Antibiotics were later on shifted from
penicillin, chloramphenicol and metronidazole 10
ceftazidime. oxacillin and metronidazole with
improvemenl.

A microbiologic diagnosis was established in
10(55.5%) out of 18 patients who underwent drainage
or aspiration of the brain abscess. There were 9(90%)
aerobic organisms and 1 (10%) anaerobic organism
{Bacterpides spp) isolated. Gram stain resulls were
reflective of the growth on culture. There was no
specific organism associated with certain
predisposing factors although gram negative bacteria
were more commonly seen in patients with CSOM
(Proteus vulgaris, Proteus mirabilis, Acinetobacter
anitratum, Morganella morgagni). Staphyiococcus
aureus was isolated in a patient with a history of
cellulitis/skin infection. Streptococcus viridans was
isolated from a case of TOF and 2 cases with no
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known predisposing condition grew Staphylococcus
aureus, Only one (10%) case had multiple organisms
(2} isolated from the culture. The organism that was
isolated from the ear discharge/cholesteatoma was
comparable to that isolated from the brain abscess in
lwo patients.

All aerobic gram negative organisms and

Fabfe 5. Grom stin and culture results of brain abscesses

Lingerlying Chrgraivisin (5} Cieam Sinin

Cunglition

506 Provteny vecdisans, Camn =) oo in s, L ()
Avinelahagter aniaiteg Bacals - TRTC

50N Afprganclin mongiagm: Gima -3 bl

OO Frovees manabils, Ging £-3 haeilli, {+3% voces o paiss

Entranogimes
CHROM Sraplinigeooony s Gtk [—3 e in elwstins

CHD (T0F)

LMgairereaiot

Cine (-3 i N paies

CHEY (HORY)

Kledsiodlo prciaeide

I OFZNTEm S0en

CHE (T

S:m‘,u!m‘eu‘r.'l.'.-.' 1'-.!'.'r.l'ru.l.r

CHEY (YA

Hacleniiies sp

LT3 {" i eeh, G (S lasbl

Sk lestion

SRS TI NS

Cian L) gopt i clusters
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streptococcus viridans isolated were sensitive 1o
chloramphenicol and penicillin G. respectively, All
staphylococcus aurens isolated  were resistant to

penicillin G but sensitive to oxacillin.

Table 6. Resuls of sensiuvity wsting of the oranisms isolted

Cefoxitin, Corzinspxazele

Organisms Sensitive Iesizinm
[ Geam Positive
SIreEOCTE WA Ampavilinn, 4 iprestosac,
Geoemmvgen, Pesgithn G
Stapbwloecey ey O b, Chlgrampemival,
Ciprafloxagin, Gestamyn,
Cotimoxazoly
S ironchs snrens Qxaedling Ersthromyn, Fewcalin &
Clindzevem, Gemtanvein
Chlorampenice], Crproffusacn,
Cetoximn, Vancomycin
Staphyplececcns anens Oacilling Chlgrampenicol, Penieilkin G

Fraphplocoscis arrcns

Owacilling Chlgravpenicol,
Ciprafloxacin, Comrimoesaebols,
Gomamycin

Peneaellin G

1L Gram Nepative
Margenelfa morgoagri

Chlorampenical, Corinoxazele,

Ciprofioxaein, Gessmyom,
Merilengegin, mvipenen,

Pugpemag

Klebeioilo preennona

Anpicillit-suldaciam,
Cefonitim, Chlorampeaivel,
Geptamyone, Medilmyen,
Chlasmpenicol

Fengrgtes weirediis

Arpicilting Cefoxitin,

Chilgeamphenical, Ciprotioxacin,

Gemaniysin, Retifmyein,
Contremosizsle
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Treatment:

Nineteen patients underwent surgery with 7
(33%) undergoing more than one surgical procedure:
11 aspirations (40.7%). 15(55.5 %) tube drainage and
1 (3.7 %) excision of the abscess were performed.
Three patients with CSOM also underwent radical
mastoidectomy. The mean delay between  the time
of admission and the surgical intervention was 2.8
days.

Penicillin G (300,000 units/kg/day) and
chloramphenicol (100 me/kg/day), with or without
metronidazole (30 mg/kg/day) were started on all
except [or one patient. Four patients were later shified
to a penicillinase-resistant penicillin {oxacillin) afler
cultures grew Staphylococcns anrens wliuch was
sensitive to the antibiotic. Four patients were shifled
to a third gzeneration cephalosporin (celtazidime or
ceftriaxone) after there was no improvement despite
aspiration or drainage of the pus with conventional
empiric antibiotics. Three of these patients had CSOM.
Intravenous antibiotics were given for a duration of 4
to 6 weels. The patient who completed only 2 weeks
of intravenous antibiotics was translerred to another
hospital for completion of the medications for another
2 weeks. One case who completed only 3 days of
antibiotic therapy was brought home against medical

advise. Only one patient died in this series because of

related complications {candidemia). This patient was
stuporous on admission.

DISCUSSION:

LEven with the advances in microbiology and
radieimaging studics. intracranial abscesses remain
to pose a threat in the pediatric population particularly
in those with known predisposing factors.

Males are more commonly afTected lh;m
females with a 2-3:1 ratio in several series
However, recent local studies, including our study.
z,]mwed thldl prepunderance of both males and
females

[ comparison to the other series previously
done in the Phlibr.rpmes and '1bma(E (0.2 to | admission
per month) . the admission rate
was higher in our study, In a span of 8 months, there
was an average of 2.6 admissions per month. But
unlike most of the studies, Lewewed with Ihe incidence
of CHD only at 610 32% """ #5% oursudy
showed that cvanotic congenital heart disease (47%)
was the most common predisposing condition leading
to the development of an intracranial abscess. Eighty
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percent were due to Tetralogy of Fallot, This was
comparable to the study done by Puthucheary and
Parasakathi in Malaysia which also showed a
predominance of cvanotic congenital heart discase
in 32% of the cases, These findings could probably
be due 1o a more aggressive approach in treating upper
respiratory tract infections including otitis media and
less corrective  procedures done on patients with
congenital heart discase primanly due to financial
constraints.

Patients with brain abscess mav present with
varving symptoms depending on the patient’s
immunologic status. number and location of the
abscess(es) and the presence 13?1' ACCOmMpanying
complications such as ventriculitis . The classic tad
ol fever, headache and focal Jleumluﬂm deficit were
seen in less than 50% of the cases . However, fever
wils noted to be the most common presenting symptom
in our mmh1 Pqplllcdum was observed m 19-43% of
the [mtu.nl:: ~ while seizures were reported in [0-

L e e e ]

1%

The classification of brain abscess is based on the
possible origin of infection to predict the most likely
causative organismis). Aerobic and anacrobic
streptococci, Bacteroides, Enterohacteriaceac,
Staphylocoecus aurens and H. influenzae were the
common organisms isolated in frontal lobe abscesses
secondary o sinusitis. The {irst 3 organisms were
likewise commonly associated with temporal
abscess secondary to middle ear or mastoid disease”
A local study by Rama ct al. showed that
Peprostreptococcus species was the dominant
anacrobe isolated and that 60% of these were due
to chronic otitis media. Other studies support that
chronically infected ears predominantly \.’lc|du.1
E\l{l'lﬂt:l.‘(‘.nht.‘i and gram negative acrobes on culture
T A study done by Del Rosario et al on patients
with CSOM at the Philippine General Hospital
showed that the top organisms isolated from
cholesteatoma were Profeus and Psewdomonas, Two
more recent retrospective studies done in the same -
institution also showed a predominance of gram
negative organisms from brain dh‘:ccau specimens

and did not yield any anaerobes . In congenital
heart disease. the predominant organisms are
Streptococcus  wviridans, anaerobic  and
microagrophilic streptococci and Huemophilus
species . Takeshita et al reported thal the most
common aerobic bacteria associated with CHD were
Staphylococcus species, Streplococcus species and
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Gram-positive cocci, whereas the most common
anaerobic bacteria were Peplosireplococcus.
Staphylococeus aureus remains to be the
predominant organism u:;sm:i:nta:d with brain abscess
as a result of a head trauma . Sraphyvlococcus
aureus, Staphylococcus epidermidis, gram negative
enteric rods and Pseudomonas aeruginosa were the
most common organisms implicated in intracranial
ubgucsscssc;umud by ventriculoperitoncal shunt
infections . The organisms isolated  from our
patients were mostly acrobie gram negative ( Proteus
spp., Klebsiella, Morganella, Acinetobacter) and
gram positive bacteria  (Staphviococcus,
Streptococeus). Only one anacrobe was isolated.
These Nndings are consistent with the organisms
isolated from other studies although we had a low
vield for anacrobic organisms due to technical
difficulties in isolation.

Sterile cultures from several studies ranged
from 0% to as high as 70%. This discrepancy in
isolating organisms may be due to previous
antibiotic intake. improper sampling techniques and
the inability to culture lor strict anacrobes . No
organism was isolated in  44% of the specimens
cultured in this study. No organism was seen on gram
stain in 3 (42%) of the patients whose cultures
yielded no organism. Fifty seven percent of the cases
with sterile cultures had previous antibiotic intake
for an average ol 2.8 days prior to the surgery. This
may explain the sterile cultures obtained. However,
according to Sevdoux and colleagues, treatment with
an antibiotic for less than 10 davs does not reduce
the rate of positivity ol the cultures. Another factor
which may have contributed 1o obtaining sterile
cultures may be the failure o observe striet
adherence to proper collection of specimen for
anacrobic culture. A review ol several studies
showed that anaerobes were only isolated in 0 10
42% of the cases a " However, Brook
demonstrated that anacrobic organisms play an
important role in the ctiology of brain abscess. e
recovercd pure anacrobes in 63% of the cases and
had a vield of 100% (both acrobe and anaerobe) from
all the specimens cultured.

Based on the previous studics done on brain
abscess. the use of high dose penicillin G and
chloramphenicol or metronidazole to cover for
anaerobes was recommended. The organisms obtained
in our study were all sensitive o the conventional
antibiotics being given and thus, there is no need o
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modify the present antibiotic regimen, An exception
may be in cases of chronic otitis media wherein gram
negative acrobes such as Protens and Psendomonas
have been found to be common, An addition of a third
zeneration cephalosporin or an anti-pseudomaonal
antibiotic may be warranted especially in cases who
do not scem to respond 1o the recommended antibiotie
regimen. This may also be applicable in cases where
culture sensitivity testing shows resistance 1o the
antibiotics at hand. In cases of unknown clioloay,
Brook recommended giving antibiotics with anti-
staphylococeal coverage {oxacillin and nafcilling,
antibiotics against anacrobes (metronidazole,
chloramphenicol) and gram negative organisms (third
generation cephalosporing., particulariy
Enterobacteriaceae. Onee culture and sensitivity results
are in, antibiotics are then modified accordingly. The
recommended duration of the parenteral antibiotics is
410 6 wecks.

Medical management alone is only advocated
in patients whose abscess is less than 2 centimeters in
diameter. patients with multiple abscesses, when there
is evidence suggestive ol cerebritis. when the abscess
i$ located in a critical arca or when patient is a poor
surgical risk” .

The choice between aspiration and excision of
an intracranial abscess as the best surgical procedure
remains controversial. There s still no conclusive
evidence in the literature 1w support which is more
superior than the other in terms of operative risk and’
mortality,

A mortality rate of 4.8% was observed in our
study which is comparable to the 0-20% mortality rate
reported in other ,s;crius alter the introduction ol the

LR LR R

1 sean

CONCLUSION:

Although brain abscess in children is
uncommaon compared (o other forms of intracranial
infections, the clinician should have a high index of
suspicion when patients with a history ol chronic
car discharge or eyanotic heart disease present with
fever and a local neurologic deficit. Organisms
isolated in our series show that acrobic gram
negative bacilli and gram positive organisms,
particularly Staphylococei and Streprococei. are still
the predominant microbial Tory in brain abscess,
However, our study failed o iso'vie a signilicant
number of anacrobes probably due to teehnical
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difficulties. The empiric antibiotics of choice remain
to be Penicillin G and  metronidazele or
chloramphenicol in the treatment of intracranial
abscesses. An addition of a third generation
cephalosprin in patients with CS0OM s
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