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ABSTRACT 

Objectives:  This case-series was aimed to determine the surgical outcome of brain abscess after a single burr 

hole aspiration technique in terms of the Glasgow outcome scale (GOS). 

Material & Methods:  The 100 cases were taken in the study with brain abscess. The favourable outcome 

included those patients with postoperative GOS of 4 or 5, at discharge and one month postoperatively 

whereas unfavourable outcome included patients with postoperative GOS of less than 4, at discharge and one 

month postoperatively. 

Results:  Of the 100 patients included, there were 72 (72%) males and 28 (28%) females. The overall mean 

diameter of the abscess was 6.01 cm ± 1.90. Mean GOS was 2.95 ± 0.86 while mean GOS 3.79 ± 1.18. In this 

study 75% (n=75) patients presented with a GCS of 12 or less. Among these patients, 2 patients presented 

with a GCS of 5, 6 patients with a GCS of 7, 9 with GCS 8, 11 with GCS 9, 18 with GCS 10, 15 with GCS 11 and 

14 patients presented with a GCS of 12. A favourable outcome was observed in 73 (73%) patients (GOS = 4 

and 5), while 27 (27%) were in the unfavourable outcome group. 

Conclusion:  Although most of the patients present with a good neurological state, those who present with 

lower GCS are particularly prone to the poor postoperative outcome and higher mortality. The size of the 

brain abscess is also an important predictor of the postoperative outcome. The overall outcome for brain 

abscess aspiration was good. 

Keywords:  Brain abscess, Surgical Outcome, Burrhole Aspiration, Glasgow outcome scale (GOS). 

Abbreviations:  CSOM: Chronic Otitis Media. CHD: Congenital Heart Diseases. CT Scan: Computed 

Tomography Scan. GCS: Glasgow Coma Score. GOS: Glasgow outcome scale. 
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INTRODUCTION 

We call brain abscess when an intracranial 

infection progresses from localised cerebritis to a 

late-stage abscess encased in a vascular capsule. 

The incidence rate is reported to range between 

0.3 and 1.3 cases per 100,000 individuals per year 

in the United States, whereas it accounts for 8% 

of all cerebral mass lesions in impoverished 

countries. The male to female ratio is estimated to 

be in the range of 2:1 to 3:1, with 20 to 30-year-

olds being the most often afflicted age group.1-2 

More than a quarter of all brain abscess cases 

occur in children and adolescents, with the 

majority of cases coming from diseases such as 

chronic otitis media (CSOM), congenital heart 

diseases (CHD), trauma, and, in rare occasions, 

surgery.1 Male to female ratios are projected to 

be in the 2:1 to 3:1 range, with those in their 20s 

and 30s being the most affected.1-2 Paediatric and 

adolescent brain abscesses account for about a 

quarter of all brain abscess cases. Chronic otitis 

media, congenital heart problems (CHD), trauma, 

and other factors are responsible for the majority 

of occurrences.3-6 

 Early cerebritis (1 – 4 days), late cerebritis (4 – 

10 days), early capsule formation (11 – 14 days), 

and late capsule formation (> 14 days) are the 

four phases of brain abscess development.7 The 

clinical signs and symptoms of a brain abscess are 

non-specific and vary greatly. Headache, 

vomiting, loss of consciousness, and focal 

neurologic impairments are the most often 

reported symptoms. 5The typical trio of fever, 

headache, and leucocytosis, on the other hand, is 

commonly reported to be missing. Magnetic 

resonance imaging is the preferred method of 

diagnostic and preoperative planning. 

 Computed tomography scan with and without 

contrast is another common radiological 

investigation with high sensitivity and specificity.8-

9 Antibiotics are used to treat bacterial brain 

abscesses, as well as surgical aspiration or 

excision. Usually, 6 to 8 weeks of high dose 

antibiotics are used for best results with biweekly 

CT scan follow-up, followed by 2 to 3 months of 

oral antibiotics. 9Abscesses larger than 2.5 cm in 

diameter should be removed or drained, 

according to current clinical standards. The most 

frequent surgical approach is to aspirate the 

abscess with or without radiologic guidance using 

a brain cannula. However, there are growing 

worries about rising recall rates and the necessity 

for recurrent treatments. Aspiration, on the other 

hand, is preferable due to its less invasive nature, 

shorter operation length, success in collecting 

material for microbiological investigation, and 

relative efficacy in terms of reduced neurologic 

impairment after surgery. A randomised 

controlled trial comparing open excision versus 

aspiration and the absolute effectiveness of either 

method is lacking.1,9,10 

 To reduce the rates of memory and 

recurrence of the subsequent aspiration, many 

methods have been tried. The use of drainage 

tubes inside the abscess cavity and regular 

draining of the collection is one of them, and it 

has shown promising results in terms of shorter 

hospital stays, lower mortality, and shorter 

hospital stays.11 In a case series of brain abscess 

patients treated by burrhole aspiration. Sarmast 

et al. found that 85% of patients had a favourable 

result with 6% dying during therapy.12 The current 

study was focused to determine the surgical 

outcome of brain abscess after a single burr hole 

aspiration technique in terms of the Glasgow 

outcome scale. The goal of this study was to see if 

a single burrhole aspiration can be used to treat 

all instances of brain abscess. The result will be 

graded on the Glasgow outcome scale and 

categorised as favourable or unfavourable. This 

will aid in the development of a solid evidence 

foundation for the treatment of brain abscesses. 

 
MATERIAL & METHODS 

Study Design & Setting 

This was a case series descriptive study conducted 

in the Department of Neurosurgery, Hayatabad 
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Medical Complex (HMC), Peshawar from 22nd 

June 2015 to 21st December 2015. Prior ethical 

approval from the institute before conducting the 

study. 

 
Sampling 

Non-probability consecutive sampling method 

was used. The sample size was 100 using 85% 

favourable outcome of brain abscess12
, 95% 

confidence level and 7% margin of error with 

WHO software. A total of 100 patients were 

included in this study who fulfilled inclusion and 

exclusion criteria. 

 
Inclusion Criteria 

We included both male and female patients 

between 18 years to 60 years of age, who 

presented with the diagnosis of brain abscess 

within one week. We also included those patients 

who were with a single brain abscess of diameter 

more than 2.5 centimetres. 

 
Exclusion Criteria 

We excluded cases with other forms of 

intracranial pus collection such as subdural 

empyema, fungal abscess or tuberculous brain 

abscess. Patients excluded who were operated on 

elsewhere for brain abscess. The patients who 

were treated with more than one burrhole 

technique or with open excision were excluded. 

Those patients were excluded who were found 

with conservatively managed small brain 

abscesses. Moreover, patients with other co-

morbidities which could affect the outcome were 

also excluded. 

 
Assessment of Favourable Outcome 

Brain abscess is termed asafocal collection of pus 

inside the brain parenchyma surrounded by a 

well-vascularized capsule which gives smooth 

ring-like contrast enhancement on CT scan of the 

brain. The favourable outcome included those 

patients with postoperative Glasgow outcome 

score of 4 or 5, at discharge and one month 

postoperatively whereasunfavourableoutcome 

included patients with Postoperative Glasgow 

outcome score of less than 4, at discharge and 

one month postoperatively. 

 

Data Collection 

The research only included patients who met the 

requirements for participation. Informed consent 

was taken from all patients of their attendance for 

data collection. A pre-designed proforma was 

used to collect data. This proforma contained 

information on the patient identity, such as name, 

age, gender, residence, admission number, 

Glasgow coma score (GCS) at presentation, 

abscess location, size, and result as measured by 

the Glasgow outcome scale. 

 

Clinical Management 

The clinical examination was supplemented with a 

CT scan of the brain with contrast or an MRI of 

the brain to confirm the diagnosis of a brain 

abscess. An expert Neurosurgeon decided on 

operative/conservative therapy. Patients who 

required surgery were operated on under general 

anaesthetic by an expert Neurosurgeon. Patients 

were monitored for one month following surgery 

until they were discharged from the hospital. 

Before discharge and one month following the 

surgery, a CT scan of the brain was also 

conducted. At the discharge, and one month after 

the surgery, the patients were evaluated by the 

expert for the outcome evaluation using the 

Glasgow outcome scale. Favourable outcome was 

marked for the patients with postoperative 

Glasgow outcome score of 4 or 5, at discharge 

and one month postoperatively. Unfavourable 

outcome was marked for the patients with 

Postoperative Glasgow outcome score of less 

than 4, at discharge and one month 

postoperatively. 
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Data Analysis 

The data was analysed and assessed in SPSS 

version 25. Chi-square test and unpaired t-test 

were applied wherever required. A p-value of less 

than 0.050 was considered significant. Descriptive 

statistics like mean and standard deviations were 

calculated for quantitative variables like age, size 

of the abscess and GCS at presentation. 

Frequency/percentage were calculated for 

categorical variables like gender, location of the 

abscess and outcome (favourable or 

unfavourable). Outcome was stratified among 

age, gender, size of abscess and location of 

abscess. 

 
RESULTS 

Gender Distribution 

Of the 100 patients included, there were 72 (72%) 

males and 28 (28%) females in a ratio of 2.57 to 1. 

 

Age Distribution 

The overall mean age was 24.71 ± 7.52 years 

(range: 18-51 years). The age range was divided 

into two major categories, i.e., age range of 18-40 

years as age group 1, while age range of 41-60 

years was labelled as group 2 (See Table 1). 

Figure 1 shows the gender distribution of the 

study sample. 

Table 1: Age groups distribution of the study 

population. 

Age groups Frequency (n) Percent (%) 

18 – 40 years (Group 1)   95   95.0% 

41 – 60 years (Group 2)     5     5.0% 

Total 100 100.0% 

 

 
 

Figure 1:  Gender distribution. 

 

Comparison of Clinical Variables in 

Groups 

Table 2 shows the two groups to indicate the 

distribution of patients age, GCS (arrival) and 

diameter (cm) as favourable or unfavourable 

outcomes. The unpaired t-test was applied 

between the mean values of the above-

mentioned variables. The results of the t-test 

indicated that there existed a significant 

difference (p-value: < 0.0001) between outcome 

groups: favourable or unfavourable for GCS 

(arrival) and diameter of abscess (cm). 

 

Mean Values of GCS and GOS (Overall) 

Overall mean arrival GCS was 10.88 ± 2.41. The 

overall mean diameter was 6.01 cm ± 1.90. Mean 

GOS was 2.95 ± 0.86 on discharge, while mean 

GOS 3.79 ± 1.18 on one month, postoperatively. 

Table 3 shows the mean age, mean GCS and

Table 2: Comparison of Clinical Variables in Outcome Groups. 

Parameters 

Outcome groups 

p-value 
unpaired 

t–test 
df 95% CI Favourable 

(Mean Values) 

Unfavourable 

(Mean Values) 

Patient Age (years) 24.73 ± 7.30 25.30 ± 7.57 0.5884 0.5420 198 -2.6439 to 1.5039 

GCS at Arrival 11.47 ± 2.22 9.30 ± 2.19 < 0.0001* 8.4515 198 1.6637 to 2.6763 

Diameter (cm) 5.60 ± 1.72 7.11 ± 1.96 < 0.0001* 5.7906 198 -2.0242 to -0.9958 
 

* Highly significant  
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Table 3: Mean age, mean GCS and mean diameter 

across the two outcome group’s ± standard deviation. 

Clinical 

Variable 

Outcome 

Group 
n Mean 

Std. 

Deviation 

Patient Age 
Favourable 73 24.73 7.303 

Unfavourable 27 25.30 7.574 

Arrival GCS 
Favourable 73 11.47 2.224 

Unfavourable 27 9.30 2.198 

Diameter in cm 
Favourable 73 5.60 1.722 

Unfavourable 27 7.11 1.968 

 
mean diameter across the two outcome groups. 

 

Gender Distribution in the Outcome 

Groups 

Table 4 shows the gender distribution across the 

two outcome groups. Chi-square analysis 

between the age groups and outcome did not 

show any significance of association (p = 0.5, 0.9 

respectively). The association of gender to 

outcome in terms of final GOS was not found to 

be statistically significant by the Chi-square test 

(p = 0.82). 

 
Table 4: Gender distribution of the study population 

across outcome groups and its statistical significance. 

Gender  
Outcome Group 

Total p value 
Favourable Unfavourable 

Male 
  n 53 19 72 

0.82 
  % 53.0% 19.0% 72.0% 

Female 
  n 20 8 28 

0.82 
  % 20.0% 8.0% 28.0% 

 
 There were 82% (n = 59) males in the 

unfavourable GOS range at the time of discharge 

and 53.6% (n = 15) female patients in this range 

of GOS. Similarly, 46.4% (n = 13) females had a 

GOS of 4 at the time of discharge while only 

18.1% (n = 13) males had a GOS of 4. See Tables 

4 and 5. 

 

Table 5: Age groups stratified for the outcome groups 

with their Chi-square significance. 

Age 

Groups 
  

Outcome Group 
p value 

Favourable Unfavourable 

18 – 40 

Years 

Yes 
  n 70 25 

0.50 
  % 70.0% 25.0% 

No 
  n 3 2 

  % 3.0% 2.0% 

41 – 60 

Years 

Yes 
  n 3 1 

0.92 
  % 3.0% 1.0% 

No 
  n 70 26 

  % 70.0% 26.0% 

 

Abscess Location and Outcomes 

Chi-square analysis of the abscess location for 

two outcome groups was non-significant as 

shown in Table 6. This shows that intracranial 

location of the abscess did not affect final 

outcome in terms of GOS. 

 

Arrival GCS (grouped) Distribution 

In this study, 75% (n = 75) patients presented 

with a GCS of 12 or less. Among these patients, 2 

patients presented with a GCS of 5, 6 patients 

with a GCS of 7, 9 with GCS 8, 11 with GCS 9, 18 

with GCS 10, 15 with GCS 11 and 14 patients 

presented with a GCS of 12. Arrival GCS was 

grouped into three, Group 1 was GCS 3 – 8, 

Group 2 being GCS 9 – 13 and Group 3 was GCS 

14 – 15. Chi-square analysis showed that patients 

who presented in Group 1 had increasingly high 

number of unfavourable outcomes (p = 0.001) 

while patients in Group 3 showed higher number 

of favourable outcome (p = 0.003). Group 2 of 

GCS at arrival, however, did not show a 

significance for final outcome (p = 0.89). See 

Table 7 and also Figure 2 for distribution of GCS 

at arrival in the two outcome groups. 
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Abscess Diameter Across the 

Two Outcome Groups 

Similarly, 66% (n = 66) patients 

presented with an abscess diameter of 6 

or less on CT brain.  

 

The rest 34% of patients presented with 

larger abscesses ranging between 7 to 

10 cm in diameter. Larger size brain 

abscess was associated with 

unfavourable outcome with a p value of 

0.02. It has been shown that smaller size 

abscesses were associated with higher 

chances of favourable outcome.  

 

There were 75.3% cases of favourable 

outcome in the less than 6 cm diameter 

group as compared to 40.7% within the 

unfavourable outcome group. Similarly, 

only 24.6% patients had favourable 

outcome in the 7 – 10 cm range of 

abscess diameter while 86.7% cases had 

unfavourable outcome in this larger 

abscess diameter group. 

 

See Table 8 and Figure 3 – 4. The most 

common location was frontal in 34 (34%) 

patients, which was followed in 

frequency by occipital in 26 (26%) cases, 

temporal in 17 (17%) cases, parietal in 13 

(13%) cases and 10 (10%) cases (See 

Table 6). 

 

 

 

Table 6: Abscess location across the study outcome groups 

with its Chi-square significance. 

Abscess 

Location 
  

Outcome Group 

p value Favourable 

n = 73 

Unfavourable 

n = 27 

Frontal 

Yes 
n 23 11 

0.38 
% 23.0% 11.0% 

No 
n 50 16 

% 50.0% 16.0% 

Temporal 

Yes 
n 13 4 

0.72 
% 13.0% 4.0% 

No 
n 60 23 

% 60.0% 23.0% 

Parietal 

Yes 
n 8 5 

0.31 
% 8.0% 5.0% 

No 
n 65 22 

% 65.0% 22.0% 

Occipital 

Yes 
n 21 3 

0.06 
% 21.0% 3.0% 

No 
n 52 24 

% 52.0% 24.0% 

Cerebellum 

Yes 
n 8 0 

0.07 
% 8.0% 0.0% 

No 
n 65 27 

% 65.0% 27.0% 

 

 
 

Figure 2: GCS on arrival across the two outcome groups. 
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Table 7: Arrival GCS (grouped) distribution across the two outcome 

groups and their statistical significance. 

Arrival GCS 

(Grouped) 
  

Outcome Group 
p value 

Favourable Unfavourable 

  3 – 8 

Yes 
n 7 10 

0.001 

(significant) 

% 7.0% 10.0% 

No 
n 66 17 

% 66.0% 17.0% 

  9 – 13 

Yes 
n 47 17 

0.89 
% 47.0% 17.0% 

No 
n 26 10 

% 26.0% 10.0% 

14 – 15 

Yes 
n 19 0 

0.003 

(significant) 

% 19.0% 0.0% 

No 
n 54 27 

% 54.0% 27.0% 

 
Table 8: Abscess diameter across the two outcome groups and its Chi-

square significance. 

Abscess 

Diameter 
  

Outcome Group 
p value 

Favourable Unfavourable 

3 – 5 cm 

Yes 
n 44 6 

0.001 
% 44.0% 6.0% 

No 
n 29 21 

% 29.0% 21.0% 

> 5 cm 

Yes 
n 29 21 

0.001 
% 29.0% 21.0% 

No 
n 44 6 

% 44.0% 6.0% 

 

 
 

Figure 3: Abscess diameter across the two treatment groups. 

 
 

Figure 4: Mean abscess diameter and its impact on 

mortality. 
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GOS at One Month Follow-up 

The GOS distribution at 1-month follow-up is 

shown in Table 9. Favourable outcome was 

observed in 73 (73%) patients (GOS = 4 and 5) 

while 27 (27%) were in the unfavourable outcome 

group. Among the unfavourable outcome group, 

13 (13%) were in the severe disability group  

GOS = 3), 7 (7%) were in the vegetative state 

(GOS = 2) while 8% (n=8) were dead (GOS = 1) at 

the end of follow-up period (see Table 9). 

 
Table 9: GOS at 1 month follow up across the study 

population. 

GOS Frequency (n) Percent (%) 

1   8   8.0% 

2 15 15.0% 

3 51 51.0% 

4 26 26.0% 

 
DISCUSSION 

Brain abscess is a serious condition with mortality 

of up to 60%. Despite advanced antibiotic 

therapies, the outcome remains chiefly surgical. In 

more than 97% of cases, the surgical intervention 

involves burrhole aspiration. Brain abscess is a 

serious infectious condition with serious sequelae 

in terms of prolonged or permanent disability and 

mortality.14 Pyogenic infections are on the rise all 

over the world, especially in developing countries 

like Pakistan despite increasing access to broad-

spectrum antibiotics use and steadily increasing 

healthcare facilities. Immunosuppressive disorders 

such as AIDS, transplant and uncontrolled 

diabetes are one of the leading causes of brain 

abscess in adults.15 In the same way, respiratory 

infections such as chronic suppurative otitis 

media (CSOM), mastoiditis, and paranasal sinus 

infections are becoming more prevalent, leading 

to cerebral consequences like meningitis, abscess, 

and empyemas. 15-16, 17 

 Clinical investigations on cerebral abscess by 

Shachor-Meyouhas et al, Auvichayapat et al and 

Goodkin et al. found comparable results, with a 

male to female ratio of 2:1 to 3:1, and a high 

frequency of convulsions with headaches, fever, 

neurological indications convulsions, and other 

symptoms (41%, 81%, 78% and 41%, 

respectively).19-22 Headache (80.76%) was the 

most prevalent symptom in Radio et al 22's study, 

followed by vomiting (34.6%), focal deficits 

(42.3%), seizures (15.38%), fever (51.9%), and 

papilloedema (19.2%). The same study found 

similar results in terms of predisposing 

conditions, such as CSOM and sinusitis (23.07%), 

CHDs (26.9%), post-cranial surgery (5.7%), and 

trauma (5.7%), while 38.4 percent of cases had no 

known predisposing conditions, whereas there 

were no patients with an unknown predisposition 

in our study. 

 In both long and short term follow up, GCS at 

presentation was shown to be substantially linked 

with functional outcome. This conclusion was 

consistent with Radio et al. findings, who 

compared admission GCS and GOS outcome.23 

Zhang et al.24 found no link between admission 

GCS and outcome, claiming that the low 

connection might be attributed to the high 

number of immunocompromised patients or 

those with a pre-existing deadly illness. Despite 

Zhang et al findings, there is sufficient evidence 

that GCS is one of the most critical variables 

influencing the functional outcome. There was no 

difference in mean age between the two outcome 

groups in our study. Abdullah23 discovered a 

significant connection between the arrival GCS 

and the postoperative GOS in prospective 

research. They did, however, discover a clear link 

between gender and patient age, with age more 

than 40 and female gender is strongly linked to 

an elevated risk of brain abscess and 

unfavourable outcomes. Out of the 100 patients 

who took part in this trial, 73% had a positive 

result upon discharge. The general level of 

awareness, the number of lesions, and the size of 

the lesion in cm all played a role in the result. In 

our investigation, the death rate was 8%. 
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 Some studies also found a strong link 

between midline shift on CT brain, cerebral 

oedema, and seizures, as well as a poor result or 

increased mortality. All of the patients in our 

research were treated with burr-hole aspiration, 

which has been shown in several trials to be 

successful, quick, cost-efficient, less invasive, and 

has a reduced risk of neurologic impairment.15,24-

29 According to Sarmast et al,26 the reoperation 

rate following aspiration was significant (24%) 

whereas, there were no documented repeat 

operations in the excision group, despite the 

craniotomy and excision groups having a lower 

LOS. Aurangzeb et al28 showed that placing an 

intralesional tube with the intermittent aspiration 

of the abscess at 24-hour intervals reduced 

recurrence rates and, as a result, the requirement 

for reoperation. The use of a drainage tube in 

patients with high surgical risk has been 

advocated by these authors (ASA III and IV 

classes). The use of a drainage tube for aspiration 

at 24 – hour intervals has been proven to 

dramatically reduce recurrence rates (8.7%). The 

death rate in this study is comparable to that 

reported by other researches. 

 
CONCLUSION 

Brain abscess is a fatal condition with increased 

incidence in younger age group patients. 

Although most of the patients present with a 

good neurological state, those who present with 

lower GCS are particularly prone to the poor 

postoperative outcome and higher mortality. The 

size of the brain abscess is also an important 

predictor of the postoperative outcome. The 

overall outcome for brain abscess aspiration is 

good. However, these findings suggest that brain 

abscess treatment should be aggressive and 

clinical vigilance be maintained to diagnose the 

condition early so that appropriate treatment can 

be initiated. 
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