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ABSTRACT

Brain abscesses were studied in 47 patients.
Thirty-four (72%) of them were between 5-15
years and 9 were infants. Otogenic source (34%)
was the commonest predisposing factor, followed
by scalp and face infection (21.3%) and congeni-
tal cyanotic heart disease (12.8%). Twenty (42%)
patients had multiple abscesses. Supratentorial
abscesses were commonest (75.9%). Predomi-
nant clinical features were fever (87.2%), raised
intracranial tension (78.7%) and altered senso-
rium (53.2%). A total of 38.3% presented with
focal neurological deficit and 34% were admitted
in Grade Il or TV coma. Diagnosis of abscess
and monitoring of its evolution was done princi-
pally by CT scanning. Causative organisms were
isolated in 54.8% of cases and Staphylococci,
Proteus and Pseudomonas were the common
pathogens. Therapy was most often a combina-
tion of surgical aspiration with or without exci-
sion in addition to antimicrobial therapy. The
overall mortality in our series was 44.7%. Bad
prognostic factors were Grade III/IV of coma at
admission, age below 2 years and multiple
abscesses.
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Despite many advances in diagnostic
and neurosurgical techniques and the ad-
vent of newer antibiotics, the mortality and
morbidity associated with brain abscess re-
mains distressingly high. It is a potentially
curable condition, but the outcome is often
poor due to difficulty in early diagnosis and
ability of the abscess to act as a space occu-
pying lesion. We present our 5 year experi-
ence of 47 consecutive cases of brain
abscesses.

Material and Methods

At our institution between 1987-1991
we had 47 cases of brain abscesses. The
clinical data including neurological status
were noted carefully and assessed through-
out hospital stay. Management included
appropriate antibiotics, anti-convulsants,
measures to reduce cerebral edema and
surgical drainage.

Besides factors like size, location, mul-
tiplicity of abscesses and the clinical course
of patient, the neurological status was the
most important determinant for selecting
the surgical mode. In well encapsulated
and less fulminant abscesses, excision was
preferred. Prior aspiration was necessary
in those abscesses with intense surrounding
edema. Aspiration alone was done in ab-
scesses located in sensorimotor or speech
cortex, thin walled abscesses and in cases
with congenital cyanotic heart disease.

Results

We observed a slight preponderance of
males with M : F ratio of 3 : 2. A majority
of the children 34/47 (72%) were above 5
years but as many as 9 cases (19%) were
infants, the youngest being 2 months old.

The primary focus of infection could be
established in 37 cases (78.7%) and oto-
genic source was the commonest seen in
34% (Fig. 1).
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Fig. 1. Depicts primary source of infection. Oto-
genic 34%, Scalp/face infections 21.3%;
CCHD (Congenital cyanotic heart
disease) 12.8%,; Septicemia 6.4%;
Pulmonary 4.2%; Cryptogenic 21.3%.

The three most common presenting
features were fever in 40 cases (87.2%),
raised intracranial tension in 37 cases
(78.7%) and altered sensorium in 25 cases
(53.2%). The other features were as
depicted in Fig. 2.

Solitary abscesses were present in 27
(57.5%) patients and 20 (42.5%) had ab-
scesses at multiple sites. Three fourths
(75.9%) of abscesses were supratentorial
and the temporal lobe was most frequently
involved. Cerebellum was involved in 13
patients and in 66.7% of these it was fol-
lowing an otogenic source.

CT scan was a very sensitive diagnostic
tool and was positive in 36/37 patients. The
findings ranged from cerebritis/cerebellitis
in 6 cases (16.6%) to well defined ring en-
hancing lesions in 31 (86.5%) and subdural
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Fig. 2. Depicts major symptoms and signs on
admission. Fever 87.2%; Raised in-
tracranial tension 78%; Meningeal signs
57.4%; Altered sensorium 53.2%; Con-
vulsions 40.4%; Cranial nerve involve-
ment 40.4%; Focal neurological deficit
38%, Cerebellar signs 27.6%; Macewan's
signs 17%.

empyema in 4 (10.8%). Hydrocephalus, ce-
rebral edema and periventricular lucencies
were additional findings on CT scan. In
one case, CT revealed only meningitis and
mastoiditis and diagnosis of abscess was
confirmed at postmortem. Carotid angio-
graphy was used to delineate the abscesses
in 2 patients. In the remaining 8 patients
who were clinically suspected to have brain
abscesses and had been receiving vigorous
antibiotic and supportive therapy but could
not be transported for CT scan due to their
moribund state, the diagnosis was subse-
quently confirmed at postmortem.

Follow-up CT scan was possible only in
15 patients. Resolving abscesses were seen
in 7, increase in size/new lesion in 4 and
static lesion in another 4. The latter group
required surgical excision in view of their
clinical status. Lumbar puncture confirmed
meningitis in 15 out of 30 patients and the
procedure proved fatal in one case. Isolates
from the pus aspirated in 31 patients were
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positive in 17 (54.8%). The common
organisms isolated were Staphylococci
(35.3%), Proteus (29.4%) and Pseudo-
monas (23.5%).

Surgical drainage remained the main-
stay of management though conservative
medical therapy alone was successful in 5
patients (Table I). The mortality was high-
er in patients with aspiration alone (36.4%)
as compared to those who underwent exci-
sion (15%). Eleven patients could not be
subjected to surgery in view of their poor
general condition, and died shortly after.

The overall mortality in our series was
44.7%, and was related to the grade of
coma on admission (7able II). Presence of

TABLE I-Outcome of various modes of therapy

Treatment No. of Deaths
patients
I. Surgical
(a) Aspiration 11 4 (36.4%)
(b) Excision
Primary 6 1(16.7%) 15%
Secondary 14 2(14.3%)
II. Conservative 5 0 {Oj
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multiple abscesses and age below 2 years
were also associated with a higher mortal-
ity. In addition presence of septicemia and
bronchopneumonia in 3 patients proved
fatal.

Discussion

Brain abscess is a common form of in-
tracranial purulent collection(l) and its
early diagnosis and successful treatment in
children still remains a clinical challenge.
Although the incidence of brain abscesses
in India is not well documented, studies re-
ported in Indian literature(2,3) and the
present one have noted an average inci-
dence of 8-9 cases/year in hospitalized
children. This incidence is much higher
than that noted in developed coun-
tries(4,5).

Children of all age groups are vulner-
able to brain abscess, but in infants the
diagnosis is often either delayed or
missed(6-8). Our study had 19.1% infants
and the largest number of cases were bet-
ween 5-15 years. Prakash and Mehta have
also reported similar figures(2). Male pre-
ponderance reported in other series(4,9)
was only marginally observed in our study
group.

It is reported that 4-30% of brain

TABLE II-Mortality in Relation to Neurological Status (On Admission)*

Total Mortality
Grade patients
Number %o
Grade I Conscious and oriented 22 6 272
Grade II Drowsy, responding to commands 9 4 44.4
Grade Il  Responding to painful stimuli only 10 6 60.0
Grade IV Comatosed 6 5 833

* Classification according to Garfield(11).
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abscesses in children are cryptogen-
ic(1,4,10). Prakash and Mehta(2) have not-
ed a higher incidence (33%) and in our
series it was 21.3%. The commonest source
reported in most series including ours was
otogenic in origin(2,4,11-18). However, in
developed countries congenital cyanotic
heart disease (CCHD) is emerging as the
major predisposing factor(1,8,9,12).

The classical clinical triad of fever,
headache and focal neurological deficit is
usually observed in older children(4). In-
fants usually present with an enlarging
head(6,7,8,13). Changes in sensorium, sei-
zures, meningeal signs and cranial nerve
palsies are other common symptoms. Atax-
ia and nystagmus are features of cerebellar
abscesses.

The location and number of abscesses
depends on the predisposing cause. The
temporal lobe and the cerebellum are the
common sites following otogenic source.
Common causative organisms are Staphy-
lococcus aureus, Streptococcus pneumoni-
ae, H. influenza, E. coli, Proteus and
Pseudamonas(1,2,4,12,13). Specific organ-
isms are isolated in children with sickle cell
disease (Salmonella), in CCHD (Hemophi-
lus aphrophilus) and in the presence of
prosthesis like heart valves or VP/VA
shunts (Staphylococci aureus)(1,4). Recent-
ly anerobic organisms as well as fungi and
parasites are being isolated more common-
ly(1,4,12,14). As many as 25% of patients
may have infection due to mixed organ-
isms(15).

Lumbar puncture should be carried out
cautiously in view of the possibility of cata-
strophic herniation(1,10,12,14) and more-
over, it is often inconcluvise. Although
radionuclide scans, ventriculography and
EEG are helpful in detecting brain
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abscesses, CT scan is a very sensitive and
noninvasive tool. The detection of other
pathological changes and monitoring
progress of the abscess is also possible with
CT. Indeed CT scan has contributed signi-
ficantly in reducing mortality(l,4,5,8,10)
both by way of early detection as well as by
permitting precise CT guided stereotactic
aspiration in selected cases(4,13). In order
to differentiate brain abscess from other
closely resembling lesions on CT scan like
tumors, infarcts and hematoma, simple
laboratory evidence of acute phase reac-
tant, e.g. CRP can be helpful(19). Recently,
new neuroimaging technique incorporating
'mT, HMPAO leucocyte scintigraphy has
been used to clinch the diagnosis of in-
tracranial inflammation in patients with
ring lesions on CT scan(1,19).

Superiority of MRI over CT scan for
early diagnosis of brain abscesses is well
established(4,20) though some workers
feel this diagnostic benefit has not reflected
in the clinical outcome of patients(l,5).
Moreover, its use is restricted owing to its
prohibitive cost and limited availability.

Surgical drainage and/or incision along
with aggressive antibiotic therapy remains
the definitive treatment for brain abscess-
es(16-18). Some recent studies utilizing as-
piration as the only surgical intervention
have shown excellent results and this has
been advocated as the first line of treat-
ment(1,4). In fact this benefit has been very
aptly extended to previously inaccessible
sites like brainstem using microsurgical
techniques(21). Early aspiration of an ab-
scess located at paraventricular site is war-
ranted to prevent disastrous events like
shock and death following its rupture
into ventricle(12,15). Conservative therapy
alone is recommended in selected patients
in the early stages of cerebritis, in
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abscesses less than 2 cm, surgically inacces-
sible or multiple abscesses and in patients
who are high surgical risk(4). Even our re-
sults with this mode have been very good
but their small number (5 patients) does
not permit a definite recommendation.

It is not possible to compare the mor-
tality rates in relation to the different surgi-
cal modes employed in view of differing
criteria used for selection of patients as
well as the variation in the time of inter-
vention in different series(4,5,H)- The
same holds true for our series though aspi-
ration alone had a higher mortality as com-
pared to excision of abscess.

The mortality documented in vari-
ous series has ranged from 7-53%
(1,2,4,5,12,15). The substantial mortality of
44.7% at our hospital could be attributed
to factors like a large number of patients
admitted in Grade III/IV coma (34%),
many cases with multiple abscesses (42%)
and a significant proportion of infants
(19.1%). In short the representation of
large number of patients with bad prognos-
tic factors in our series. The neurological
status at admission was the major determi-
nant of outcome and increasing mortality
was noted with rapid decline of neurologi-
cal status as also observed by other au-
thors(1,4,5,11,13).

We would like to stress that a high in-
dex of suspicion, timely surgical interven-
tion and vigorous antimicrobial therapy are
crucial for better outcome.
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