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Analysis of 93 Brain Abscess Cases to Review the Effect of Intervention
to Determine the Feasibility of the Management Protocol: A Tertiary Care

Perspective

Abstract

Context: Brain abscess is a suppurative process within the brain parenchyma, which remains a
challenge for clinicians. Surgical excision or aspiration combined with prolonged antibiotics (usually
4-8 weeks) or only conservative management remains the treatment of choice. Aims: The purpose
of this study is to analyze the epidemiology of brain abscess and to determine the potential
factors leading to better outcomes. Settings and Design: This was a retrospective analysis of
93 patients undergoing various treatment options for brain abscess in a tertiary care center.
Materials and Methods: Their preoperative status, etiology, and microbiological and clinical
outcomes were analyzed. Statistical Analysis Used: Statistical analysis was done by Chi-square,
one-way analysis of variance, and post hoc Newman—Keuls multiple comparison test wherever
applicable using SPSS software. Results: Among 93 brain abscess cases, only 21 cases had a
diameter <2.5 cm. Among them, conservative treatment was done for 38% of patients (8/21),
aspiration for 47.6% (10/21) of patients, and excision for only 3 (14.2%) of cases. About 37.5% (3/8)
persons among these conservatively managed patients had recurrence. None of the patients of <2.5 cm
abscess having surgical management had recurrence or any new neurological deficits postsurgery
during the 6-month follow-up. Conclusions: There was a significantly high recurrence among the
nonsurgically treated patients with lesions <2.5 cm and there was no recurrence or neurological
deficit after aspiration among these patients. Probably, aspiration has better results among these
patients contrary to previous recommendations of antibiotic therapy alone.
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Introduction

Brain abscess is a pyogenic infection of
the brain parenchyma.l'! The incidence
rate has been estimated from 0.2 to
1.9/100,000  person-years. The major
predisposing factors include an associated
contiguous focus of infection, trauma,
and hematogenous spread from a distant
focus.™

The microbiological etiology depends
on various factors such as primary site
infection, age of the patient, underlying
condition with immune status, and
geographic  location. The  organisms
most commonly isolated are anaerobic
bacteria, aerobic and microaerophilic
streptococci, Enterobacteriaceae, and
Staphylococcus ~ aureus.’] Once  an
abscess has formed, surgical excision
or drainage combined with prolonged
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antibiotics (usually 4-8 weeks) remains
the treatment of choice based on the size,
location, and symptoms.

This retrospective study is based on our
experience with brain abscess treated in our
tertiary care hospital over the past 2 years.
The demographics data, predisposing
factors, clinical characteristics, radiology
findings, microbiological findings,
treatment, clinical outcome, and recurrence
were recorded, and we analyzed these
variables to identify predictive factors for
better clinical outcomes and feasibility of
the management protocol.

Materials and Methods

The department of neurosurgery in our
institution conducted this study on the
patients who were undergoing treatment
for brain abscess, for a period of around
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2 years beginning from January 2018 to December 2019.
All the patients were admitted after clinical assessment
under a standard medical protocol and subjected to
complete basic hematochemical, radio-imaging evaluation
wherever feasible. The neurological status of patients was
assessed on admission by the Glasgow Coma Scale (GCS).
The following information was documented for each
patient: sex, age, mode of presentation, clinical status on
admission, abscess size, and predisposing factors.

Management was done by conservative method or
surgical intervention either with aspiration via a bur hole
or complete excision of abscesses through craniotomy or
craniectomy. The diameter of the abscess was defined as
the mean maximum diameter in length, width, and height
on computed tomography (CT) or magnetic resonance
images.

To evaluate abscess size after aspiration, CT imaging was
performed ~ 4 h after aspiration/excision. All patients
received antibiotics preoperatively and postoperatively
for 6 weeks with third-generation cephalosporin and
metronidazole empirically. The antibiotics were changed to
more appropriate ones as soon as the results of culture and
sensitivity tests were available.

Immediate postoperative neurological status was also
assessed. The pus was sent for microbiological culture in
cases of surgical intervention. Patients were also followed
up for recurrence or complication for 6 months on average.

Statistical analysis was done using IBM SPSS (Statistical
Package for the Social Sciences) version 25.0. Standard
descriptive statistical calculations (mean <+ standard
deviation) and one-way analysis of variance were used
in the comparison of groups, the posthoc Newman—
Keuls multiple comparison test was used to compare
different groups, and the Chi-square test was performed
for qualitative data. P < 0.05 was taken as statistically
significant.

Results

Over the period of 2 years (from January 2018 to
December 2019), 93 patients with brain abscess were managed
by the Department of Neurosurgery at the Institute of Medical
Sciences, Banaras Hindu University, Varanasi. Out of these
cases, 52 patients (55.9%) were male and 41 patients (44.1%)
were female. The male-to-female ratio was 1.3:1.

A total of 94.6% (88/93) of patients were below
25 years of age which were equally distributed between
pediatric (<12 years) and young adult (12-25 years)
patients. Only 5.4% of patients were between 25 and
50 years, there were no cases above 50 years of age.

Chronic  suppurative otitis media (CSOM) was the
most common predisposing factor of brain abscess with
67.7% (63/93) cases and heart disease was the second
most common with 20.4% (19/93) cases. In ten cases, no

predisposing factor could be found. There was one case of
suspected dental infection causing brain abscess. Among
the 44 pediatric patients, 36% (16/44) had heart disease and
47.7% (21/44) had CSOM as the predisposing factor. Among
the young adult group, 86% (38/44) had otic cause of abscess.

Most cases (71%) cases were supratentorial and the rest
were infratentorial. In pediatric patients (<12 years’ age),
79.5% (35/44) were supratentorial.

About 77.4% (72/93) abscesses were larger than 2.5 cm.
Among them, 49 cases were supratentorial and 23 were
infratentorial. All of them were subjected to surgical
intervention either with aspiration (48.6%, 35/72) or with
excision (51.3%, 37/72). However among the 21 cases with
lesions smaller than 2.5 cm, 17 (80.9%) were supratentorial
and 4 (19%) were infratentorial. Conservative treatment was
done for just 38% (8/21) of patients with smaller than 2.5
cm lesion. The rest 10 (47.6%) cases needed aspiration and
excisions were needed for three (14.2%) cases [Table 1].

Three persons among these eight conservatively managed
patients had a recurrence. None of the patients of <2.5
cm diameter lesion who received surgical treatment had
a recurrence or any new neurological deficits postsurgery
during the 6-month follow-up. Statistically, a significant
difference was found in the recurrence between conservative
and surgical management options.

Among the 10 total recurrences, the rest six patients
had abscess more than 2.5 cm. Predisposing factors in
recurrence cases were CSOM in six cases and heart disease
in two cases [Table 2].

For patients on conservative management, microbiological
testing could not be done. In the rest of the patients,
microbiology was assessed where 52.7% (49/93) sterile,
28 aerobic, 5 cases of anerobic, and 1 fungal were
found. Staphylococcus aureus was the most common
aerobic bacteria noted and one case of fungal among
an immunocompromised elderly was found. Anaerobic
culture was taken in the Robertson cooked broth media
immediately after taking the sample postoperatively.

Preoperative and  postoperative = GCS  was also
compared [Table 3]. One of the patients who recurred
among the conservative cases recurred with a larger abscess
and expired before getting shifted to the operation theater
on an emergency basis.

Figure 1 shows a CT scan view of different abscesses and
Figure 2 shows intraoperative pus from the frontal abscess
in the subfrontal approach. Figure 3 shows a CT scan of
postoperative day 1 of parietal abscess excision.

Discussion

Brain abscess is a suppurative process within the brain
parenchyma. Despite the presence of effective and
specific antimicrobial agents and improved neurosurgical
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Table 1: Relationship between abscess size and management options with recurrence

Management options <2.5cm >2.5 cm Total
Recurrence No recurrence Recurrence No recurrence

Conservative 3 5 0 0 8

Aspiration 0 10 2 28 40

Excision 0 3 5 37 45

Total 3 18 7 65 93

Figure 1: (a) Computed tomography scan showing supratentorial abscess (i)
axial view, (ii) coronal view. (b) Computed tomography scan showing
infratentorial abscess (i) axial view, (ii) coronal view. (c) Computed
tomography scan showing fungal abscess (i) axial view, (ii) coronal view

techniques, morbidity was high.’! However, significant
improvement occurred in the previous couple of decades
for the advancement of noninvasive diagnostic techniques
and the use of a combined medicalsurgical approach.®

In our study, male predominance was found; which is analog
to previous studies.”®! Most of the studies showed that the
median age of brain abscess was 24-57 years.”’ However,
pediatrics and young adults were the key populations in our
study, which is similar to the study by Menon et al.l'”!

There are several predisposing factors of brain abscess
such as immunocompromised state, preexisting medical

m L & — N

Figure 2: Intra-operative pus from frontal abscess in subfrontal approach

conditions, and distant infection.'l Consistent with
Sharma et al, an adjacent focus of infections such as
sinusitis, otogenic, odontogenic, and postmeningitis was
found in 42.5% of patients of brain abscess, followed by
distant infections and neurosurgical procedures.!'” Nathoo
et al. reported that oto-rhinogenic infections (38.5%) and
trauma (32.8%) were the two most common causes of brain
abscess.!"¥) Similarly, in our study, CSOM and heart disease
are found to be the most common predisposing factors. No
case of posttraumatic brain abscess was found in our study.
Site and microbiological findings have followed a pattern
normally.l'4]

The aim of brain abscess management is to reduce the
intracranial pressure and the space-occupying activity, with
the eradication of pathogenic microorganisms. Management
of brain abscess is also influenced by its anatomical location,
number and size, stage of abscess formation, age, and
neurological status of the patient.'s) Medical therapy alone
may be successful if the patient is neurologically stable with
no signs of increased intracranial pressure and abscess <2.5
c¢m in diameter with illness duration <2 weeks.'Y However,
surgical drainage followed by antimicrobial therapy is the
treatment of choice for most brain abscesses.'” Surgical
treatment can involve either aspiration or excision of the
abscess. The choice of surgical method for brain abscess is
still a debated subject."® The mean mortality for aspiration
post-1990 was 6.6% for studies having more than five
patients and with surgical excision by craniotomy, the
mean mortality was 12.7% within the same period.!'”! The
benefit of aspiration is that it is simple, it may be used
in the cerebritis stage, and it has less potential morbidity
than surgical trauma.?” Excision was found to be better
than aspiration in terms of length of hospital stay and
reoperation.’! In our study, there was no statistically
significant difference found between surgical methods.
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Figure 3: Computed tomography scan showing picture of post-operative day 1 of Parietal abscess excision (i) axial view, (ii) coronal view, (iii) sagittal view

Table 2: Relationship between predisposing factor and

recurrence
Predisposing factors  Recurrence  No recurrence  Total
CSOM 6 57 63
Heart disease 2 17 19
Idiopathic 2 8 10
Others 0 1 1
Total 10 83 93

CSOM - Chronic suppurative otitis media

Table 3: Comparison between pretreatment and
posttreatment Glasgow Coma Scale

GCS score Pretreatment GCS Posttreatment GCS
<8 17 0
8-14 52 15
15 24 78
Total 93 93

GCS - Glasgow Coma Scale

The cerebritis phase refers to abscesses in an early stage
of formation within which there is inward migration
of leukocytes and significant secondary edema but no
well-formed fibrous capsule. These abscesses are usually
seen within the first 0-9 days of development,?" and since
they are not encapsulated, antibiotic therapy is more likely
to provide adequate therapy without surgery.’?! In such
cases, the abscess would only be aspirated for diagnosis
and organism identification. Most of the patients in this
series were treated using aspiration via a single bur hole
and had a favorable outcome.

The choice of initial antimicrobial therapy depends on
the suspected pathogen and also the ability of antibiotics
to penetrate the brain tissue and abscess cavity. For
brain abscesses related to sinusitis, mastoiditis, or otitis,
a third-generation cephalosporin plus metronidazole is
usually recommended. With the increasing prevalence
of methicillin-resistant S. aureus and Staphylococcus
epidermidis,  vancomycin  should be added to
third-generation cephalosporin with metronidazole, in cases
related to penetrating head trauma, ventriculoperitoneal
shunts, or endocarditis. Patients with immunocompromise
are susceptible to infections by difficult-to-treat pathogens

such as Nocardia species, mycobacteria, fungi, and
parasites.”®! Guidelines are recommended for a treatment
protocol to be cautiously applied for high-risk patients
with small abscesses.? In our study, patients were treated
with cephalosporin and metronidazole while awaiting the
bacteriological culture report, and therefore, the regimens
were promptly changed to a more suitable antimicrobial
based on the results of culture and antibiotic sensitivity
testing.

In our study, we surprisingly did not find any case of
tubercular abscess, which is probably because most of our
patients had been on various antibiotics preoperatively
including fluoroquinolones and aminoglycosides which
are antitubercular in nature. A separate study can be done
on patients who did not receive any antibiotics before
sampling the pus to evaluate the role of tuberculosis in our
group of brain abscess patients.

Detection rate of an organism in culture is high in
respect to other publications. Probably, the high rate of
preoperative antibiotics used in other studies gave a false
low detection. One more possibility may be contamination
while sampling. Antibiotic resistance could also be another
assumption, as when there is antibiotic resistance, there will
be more growth and antibiotic resistance is quite common
in our country.

Usually, antibiotic therapy alone produced satisfactory
results when the diameter of abscess became <2.5 cm. No
abscess recurrence was noted in <2.5 cm lesion patients
who underwent excision with open surgery.

Conclusions

There was a significantly high recurrence rate found among
the nonsurgically treated patients with lesions <2.5 cm.
However in the similar-sized abscess cases, who were treated
by aspiration, no recurrence or no neurological deficits were
found. Probably, aspiration can give better results among
these patients contrary to previous recommendations of
antibiotic therapy alone. Further studies are required to
validate our findings in our population.
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