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INTRODUCTION

 Brain abscess is infrequent but potentially 
life-threatening infection. It involves a focal, 
intraparenchymal collection of pus1 seeded by 
septic foci in contiguous or distant region(s). 
The pathogenesis of intracranial abscess requires 
inoculation of a microorganism into the brain 
parenchyma in an area of devitalized brain tissue or 
with poor microcirculation. The lesion evolves from 
early cerebritis to the stage of organization and 
capsule formation which is wellvascularized.2,3 The 
mode of entry of organisms could be by contiguous 
spread, hematogenous dissemination, or following 
trauma.4

 Brain abscess is more common in developing 
countries with an incidence of 8% compared to 
1-2% in Western countries and poses a public 
health challenge.5 Despite the advent of modern 
neurosurgical techniques, new antibiotics and 
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ABSTRACT
Objective: To determine the clinical outcome of burr-hole aspiration of brain abscess.
Methods: We analyzed 100 cases of intracranial abscess, treated surgically from January 2015 and October 
2016 at Jinnah Postgraduate Medical Centre (JPMC). All patients were treated with burr hole aspiration. 
Medical records were analyzed for demographics, clinical presentation, predisposing factors, abscess 
location on imaging and clinical outcomes were charted.
Results: The study included 100 patients with 73 (73%) males and 27 (27%) females with a mean age of 
36.69±10.96 years. Mean duration of signs and symptoms was 8.50±4.2 days. The most common presenting 
complaint was altered sensorium in 70 (70%) patients and commonest source of infection was otitis media 
seen in 27 patients (27%). The GCS on presentation was 13 in 57 (57%) cases. The parietal region was the 
most common site in 43 patients (43%), followed by frontal region in 33 patients (33%).Complete resolution 
of	abscess	with	recovery	of	preoperative	neuro-deficit	was	seen	in	77	(77%)	patients	and	recovery	with	
major	neuro-deficit	was	observed	in	10	(10%)	cases	while	13	(13%)	patients	expired.	
Conclusion: Early diagnosis, optimum follow-up and timely burr-hole aspiration are the keys in the proper 
management of brain abscess.
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non-invasive neuroimaging guided procedures 
that have revolutionized its treatment, it still poses 
therapeutic challenge.6,7 Infections in contiguous 
structures are responsible for brain abscess in 40-
50% of cases. Other predisposing factors include 
cyanotic heart diseases and direct inoculation of 
bacteria into the brain during surgery or head 
injuries. In up to 25% of cases, there may be no clear 
predisposing factors.8

 The common presenting features are headache, 
vomiting, fits, fever, focal deficits and impaired 
consciousness.9,10 The most frequent intracranial 
locations are: frontotemporal, frontoparietal, 
parietal, cerebellar, and occipital lobes.11 Treatment 
may be conservative or surgical which depends 
upon stage, size, location and number of abscesses 
and clinical status of the patient.12 The purpose of this 
study was to find out various presenting complaints 
and sites of brain abscesses and determination of 
clinical outcome of its management.

METHODS

 The study was conducted in the department 
of neurosurgery at JPMC, Karachi from January 
2015 to October 2016, with Institutional Review 
Board (IRB) approval. One hundred patients were 
included in this study with ages between 13 to 65 
years. Patients with deep-seated or infratentorial 
abscess, multiple and multiloculated abscesses, 
recurrent abscess and patients ≤ 12 years old were 
excluded from the study. Deep seated lesions 
were managed conservatively if small or aspirated 
stereotactically. 
 All patients underwent burr-hole aspiration 
followed by intravenous antibiotics regimen. 
Significant residual abscess as greater than 50% of 
original volume (assessed pre operatively) found 
on postoperative imaging, were reaspirated. 
Patients were kept on empirical antibiotic regimen 
till availability of culture reports that was continued 
after discharge for a total of 12 weeks with six weeks 
intravenous and six weeks oral therapy. In all of 
our patients, we have given steroids which were 
tapered over two weeks. Anti-epileptics were given 
to all our patients with frontal and temporoparietal 
abscesses.
 Data was collected on the participant’s age, 
sex, presenting complaints, duration of sign & 
symptoms, various predisposing factors, location 
of brain abscess on imaging (CT scan/MRI brain) 
& outcomes of brain abscess in terms of clinical 
improvement and mortality. Repeat CT was 
performed on first postoperative day, one week after 

surgery and at three months to assess the residual 
volume of the abscess. Patients were followed up 
for total of three months at one week, fortnightly for 
1st month and then at three months. All information 
was recorded in proformas.
 Data was analyzed using SPSS version 21. All 
the data were expressed as mean ± SD (standard 
deviation) and percentage (%), as appropriate. The 
statistical significance of differences between the 
values was assessed by Chi square test and p value 
of < 0.05 was considered statistically significant.

RESULTS

 Among 100 patients, 73 (73%) patients were male 
and 27 (27%) were female. The ages varied from 15 
to 63 years with a mean of 36.69 ±10.96 years. Altered 
sensorium was the most common presentation in 
70 (70%) patients, followed by headache in 63(63%) 
(Table-I). The duration of symptoms varied from5 
to 15 days with a mean of 8.50±4.2 days. There was 
a predisposing factor (77%), in 27patients (27%), 
the source of infection was chronic otitis media 
while twenty (20%) had history of trauma or head 
surgery, 13 patients (13%) had infective endocarditis 
[Fig.1]. In 23 patients (23%), the source could not be 
determined. In 57 (57%) patients GCS was 13/15, 
followed by 10/15 in 20 patients (20%). 
 The commonest location for abscess was the 
parietal region in 44 patients (44%) followed by 
frontal in 33(33%), temporal 13 (13%), and occipital 
regions in 10 (10%). Forty patients (40%) had no 
residual abscess on post operative CT while 17(17%) 
patients had significant residual abscesses that 

Fig.1: Etiology.
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were re-aspirated. The remaining 43 patients (43%) 
had minimal residual abscesses and were managed 
conservatively (Table-II). Complete resolution of 
abscess with recovery of preoperative neuro-deficit 
was seen in 77 (77%) patients and recovery with 
majorneuro-deficit was observed in 10 (10%) cases 
and13 (13%) patients expired (Table-III).

DISCUSSION

 Brain abscess presents with symptoms and signs 
depending upon its localized and generalized 
effects. In Gadgil et al. study, presenting complaints 
at the time of presentation included headache in 14 
patients (42%), nausea or vomiting in six (18%), 
altered mental status in 11 (33%), visual complaints 
in five (15%), and seizures in three (9%).13 While in 
Tan WM et al.14 study altered sensorium was noted 
to be occurring in most of the brain abscess patients 
(82.4%) followed by fever (66.7%), headache 

(62.7%), vomiting (39.2%) and focal neurological 
deficit (33.3%) similar to our findings of altered 
sensorium in 70(70%) followed by  headache 63 
(63%), fever 60(60%),  vomiting 37 (37%), seizures 
in 40 (40%) and focal neurological deficit in 30 
(30%) patients.
 The common predisposing factors of a brain 
abscess are Chronic suppurative otitis media 
(CSOM), congenital cyanotic heart disease, and 
paranasal sinusitis.15,16 In our study in the majority 
of cases, there was a predisposing factor (76.7%). 
In 27 patients (27%), the source of infection was 
from ear infection, 20 patients (20%) had history 
of trauma and/or head surgery; 10 patients (10%) 
had meningitis; 13 patients (13%) had infective 
endocarditis and two patients (7%) had lung 
abscess. In 23 patients (23%) of cases, the source 
was not determined. This was consistent with 
findings of Gadgil et al. where, in the majority of 

Burr-hole aspiration of brain abscess

Table-I: Presenting Complaints.

Frequency Percent Valid Percent Cumulative Percent

Altered 
Sensorium

Yes 70 70.0 70.0 70.0
No 30 30.0 30.0 100.0

Total 100 100.0 100.0

Fever
Yes 60 60.0 60.0 60.0
No 40 40.0 40.0 100.0

Total 100 100.0 100.0

Headache
Yes 63 63 63 63
No 37 36.7 36.7 100.0

Total 100 100.0 100.0

Vomiting
Yes 37 36.7 37 37
No 63 63.3 63.3 100.0

Total 100 100.0 100.0

Focal 
Neurological 
Deficit

Yes 30 30.0 30.0 30.0
No 70 70.0 70.0 100.0

Total 100 100.0 100.0

Seizures
Yes 40 40.0 40.0 40.0
No 60 60.0 60.0 100.0

Total 100 100.0 100.0

Table-II: Findings at repeat CT scan within one week after surgery.

Frequency Percent Valid Percent Cumulative Percent P-value

No residual abscess 40 40.0 40.0 40.0

0.700
Significant residual abscess 17 17 17 17
Minimal residual abscess 43 43 43 43
Total 100 100.0 100.0 100.0
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cases, there was a predisposing factor (80.4%). In 
sixteen patients (31.4%), the source of infection was 
from the heart, either due to cyanotic heart disease 
or infective endocarditis. Eleven patients (21.6%) 
had history of trauma and/or head surgery; four 
patients (7.8%) had meningitis; five patients (9.8%) 
had ear infection (three with mastoiditis) and three 
patients (5.9%) had lung abscess. In 19.6% of cases 
the source was not determined.13 
 Immunosuppression due to disease or therapy 
is emerging as an important risk factor for the 
development of brain abscess.12 The use of steroids 
in brain abscess is controversial. Some experts 
believe steroid therapy can reduce antibiotic 
penetration into the abscess or increase the risk 
of ventricular rupture. However, in patients with 
severe cerebral edema, a short-course of steroids 
may be beneficial.17,18 We gave  steroids to all our 
patients and it was  tapered over two weeks. 
Antiepileptics were given in all patients with frontal 
and temporoparietal abscesses as seizure is a long 
term risk for upto 30-50% of patients suffering from 
brain abscess.19

 Brain abscess can occur anywhere in the brain for 
which CT and MRI brain are the diagnostic tools 
to confirm its exact location. The most common 
location for the abscess was the frontal lobe in 
24 patients (47.1%) followed by parietal (29.4%), 
temporal (13.7%), and occipital regions (9.8%) as 
similar to findings stated by Brook.7 In Tan WM et 
al. study, on repeat CT scan within one week after 
surgery, 22(43.1%) patients had no residual abscess. 
There were six patients (11.8%) with significant 
residual abscesses whereas the remaining 23 
patients (45.1%) had minimal residual abscesses.14

 In addition to antibiotic therapy, early surgical 
intervention fastens recovery provides early 
improvement in clinical symptoms. The procedure 
involves performing an initial craniotomy followed 
by drainage or aspiration of the contents of the 
abscess or surgical excision. However, inadequate 
aspiration or drainage is a common failure for deep-

seated brain abscesses. The role of image guided 
surgery is now on the rise. Minimally invasive 
image-guided keyhole aspiration of cerebral 
abscesses using per operative neuronavigation 
with CT or MR guidance are the new alternatives 
or using stereotaxy.  The advantage is decreased 
intraoperative blood loss, operative duration, and 
length of incision. 
 In a study by Meng et al.20, statistical difference 
was observed in above parameters in patients 
undergoing key hole aspiration versus formal 
surgery but no differences were observed in 
duration of hospital stay and antibiotic therapy and 
postoperative neurological recovery time were all 
increased in the aspiration group. A case series by 
Boviatsis21 was done on 12 patients who underwent 
drainage of intracerebral abscesses under 
stereotactic guidance. Ten patients had solitary 
lesions and two had multiple abscesses. The study 
reported improvement in all patients without any 
mortality or postoperative complication. A second 
aspiration was required in only one patient due 
to recurrence. Stereotaxy is beneficial not only for 
deep seated lesions or lesions in eloquent cortex but 
helpful diagnostic tool where diagnosis is in doubt.
 In our study, complete resolution of abscess with 
recovery of preoperative neuro-deficit was seen in 
77 (77%) patients and recovery with major neuro-
deficit was observed in 10 (10%). Mortality in our 
study was 13% which is comparable to Chowdhury 
et al. study22, where mortality was 22(13.6%) cases. 
Complete resolution of abscess with complete 
recovery of preoperative neuro-deficit was seen in 
80.86% cases and recovery with major neuro-deficit 
was observed in 5.5% cases.

Limitations of the study: It is a single center study 
with  short follow up. Larger trials with comparison 
of newer image guided procedures are needed 
but burr hole aspiration remains a viable option 
especially in emergent settings and in centers where 
latest imaging facilities  are not available.
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Table-III: Outcome of brain abscess.

Frequency Percent Valid Percent Cumulative Percent P-value

Death 13 13 13 13

0.573
Complete resolution of abscess with 
complete recovery of neuro-deficit 77 77 77 90.0

Recovery with major neuro-deficit 10 10.0 10.0 100.0
Total 100 100.0 100.0

https://www.ncbi.nlm.nih.gov/pubmed/?term=Boviatsis%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=12845550


CONCLUSION

 Brain abscess can lead to death of the patient if it 
is not managed timely. It has excellent results if it 
is operated in time with proper cover of antibiotics 
and regular follow-up.
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