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ABSTRACT: Background: CT and MR guided stereotactic techniques have provided promising 
results in the management of brain abscesses. We reviewed our results of stereotactic management of 
brain abscesses in 20 consecutive patients with 28 abscesses from 1986 to 1993. Methods: 13 abscess
es were in the cerebral hemispheres, 12 in the cerebellum, 2 in the pons and 1 in the thalamus. The bac
terial organism was isolated in 12 of the 20 cases. All patients, except one who had a tuberculous 
abscess, were on antibiotics for less than 7 weeks. Results: Although there were 3 patients in coma 
before surgery, the mortality rate was zero and 17 patients had an excellent recovery with 3 patients 
having a persistent mild neurologic disability. Stereotactic aspiration of the largest lesion in the patients 
with multiple brain abscesses combined with intravenous antibiotic therapy was sufficient for the reso
lution of all lesions. Two of our patients treated with antibiotics alone showed abscess progression with 
neurologic worsening. Conclusion: Stereotactic aspiration is safe, accurate, and when combined with 
the appropriate antibiotics, should be considered the procedure of choice in the management of brain 
abscesses. 

RESUME: Traitement par stereotaxic des abces cerebraux bacteriens. Introduction: Les techniques ster£o-
taxiques guid6es par CT et MR offrent des r&ultats prometteurs dans le traitement des abces c6r£braux. Nous 
avons revise' les r6sultats du traitement steYeotaxique des abces cerebraux chez 20 patients consecutifs avec 28 
abces, de 1986 a 1993. Methodes: 13 abces etaient situes dans les hemispheres cerebraux, 12 dans le cervelet, 2 
dans le pont et 1 dans le thalamus. L'organisme pathogene a etd isold dans 12 des 20 cas. Tous les patients sauf un, 
qui avait un abces tuberculeux, ont pris des antibiotiques pendant moins de 7 semaines. Resultats: Bien que 3 
patients dtaient dans le coma avant la chirurgie, le taux de mortalite a ete nul, 17 patients ont eu une excellente 
recuperation et 3 patients ont pr6sente des sequelles neurologiques 16geres. L'aspiration sterdotaxique de la plus 
grosse lesion chez les patients avec des abces cerebraux multiples combined a I'antibiotherapie intraveineuse a 6t6 
suffisante pour induire la resolution de toutes les lesions. Deux de nos patients traites par antibiothirapie seulement 
ont eu une progression de leur l&ion avec deterioration neurologique. Conclusions: L'aspiration ster6otaxique est 
securitaire, precise et, quand elle est combinee a I'antibiotherapie appropriee, devrait etre conside>6e comme 
l'intervention de choix dans le traitement des abces cerebraux. 

Can. J. Neurol. Sci. 1996; 23: 34-39 

The management of bacterial brain abscesses is a subject of 
controversy in neurosurgery. Among the treatments proposed 
are antibiotics alone.1 or in combination with aspiration,2 aspira
tion with instillation of antibiotics3 and craniotomy for 
excision.4 Certain reports conclude that antibiotic therapy alone 
can cure large brain abscesses5"7 while others emphasize that 
surgery is necessary.89 

The mortality rate from brain abscesses has remained high 
through the early 1970s with reported figures of 40-50%.10"'4 

However in the past two decades there has been significant 
improvement in case management with some authors reporting a 
mortality rate of zero.15'17 This improved outcome can be 
attributed to a number of factors including earlier diagnosis,1823 

improved bacteriological isolation,24"25 better antibiotics2628 and 
better surgical procedures.29"3' 

Stereotactic aspiration of brain abscesses offers many advan
tages and in recent reports appears to offer good results with low 
surgical morbidity and mortality.32"35 We have utilized the tech
niques of stereotactic aspiration to treat 20 patients with brain 
abscesses. This report outlines the presentation, treatment and 
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outcome of a large group of patients treated by stereotactic aspi
ration and antibiotics. 

METHODS 

Between 1986 - 1993, 20 consecutive patients with 28 brain 
abscesses were treated surgically. In 19 patients, stereotactic 
treatment was the only modality used. One patient had a cran
iotomy and drainage followed by abscess re-accumulation 
which was treated stereotactically. There were 14 males and 6 
females. The ages ranged from 19-75 years (Table 1). 

Signs of increased intracranial pressure were the commonest 
feature with 18 of 20 patients (90%) presenting with headaches, 
vomiting or papilledema. Fever was present in 7 (35%) and 
meningeal irritation in only 4 (20% of cases). There were 3 
patients with Glasgow Coma Scales of 7 or lower. Hemiparesis 

Table 1: Patients with Brain Abscesses. Patient data: age, sex, site, organisms, source, medications, duration (zero being the day of surgery - pre-op 
and + post-op), outcome (glasgow outcome scale) and follow up. 

PAT. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

AGE 

59 

67 

21 

65 

31 

26 

51 

41 

19 

56 

41 

55 

54 

64 

55 

28 

25 

75 

74 

45 

SEX 

M 

M 

F 

M 

M 

F 

F 

M 

F 

F 

M 

M 

M 

M 

M 

F 

M 

M 

M 

M 

SITE 

Rt temporal 

Lt cerebellum 

Rt thalamus 

Rt occipital 

Lt pons 

Rt pons 

Multiple cerebral 

Multiple cerebellum 

Rt cerebellum 

Lt temporal 

Rt parietal 

Lt frontal 

Lt occipital 

Rt fronto-parietal 

Ll parielo-occipital 

Ll parietal 

Multiple cerebellum 

Multiple cerebellum 

Lt fronto-parietal 

Rt frontal 

ORGANISMS 

No organism 

No organism 

Hemophilus influenza 

Actimomyces israeli 

Propionibacterium acnes 

Peptostreptococcus imitis 

Fusobacterium nucleatum 

Tuberculosis 

Streptococcus 

alphahemolytic 

Peptostrepto-coccus 

Mycobacteria forticulum 

No organism 

Streptococcus 

Listeria monocytogenes 

No organism 

Positive cocci 

Streptococcus 

Peptostrepto-coccus 

No organism 

No organism 

No organism 

No organism 

SOURCE 

Odontogenic 

Post-op 

Post-op 

Middle 
ear infection 

Middle 

ear infection 

Subdural 
hematoma 

Odontogenic 

Middle 
ear infection 

Bronchitis 

Post trauma 

MEDICATION 

Ampicillin, Metronidazole, 

Cephalosporine 

Cefotaxime 

Penicillin, Ceftazidime 

Metronidazole 

Cloxacillin, Cefotaxime, 

Metronidazole 

Cefotaxime, Clozacillin, 

After culture change to Penicillin, 

Metronidazole 

Isoniazid Rifampin, Pyrazinamide 

Penicillin, Ceftriaxome 

Ceftriaxone, Metronidazole, 

Vancomycin 

Rifampin, Ciprofloxacin, 

Ethambutol 

Cloxacillin, Cefotaxime 

Cloxacillin, Metronidazole 

Cloxacillin, Metronidazole 

Ampicillin, Metronidazole, 
Cefotaxime 

Cefotaxime, Metronidazole 

Ampicillin, Cefotaxime 

Penicillin, Chloramphenicol, 

Metronidazole 

Gentamycin, Cefotaxime, 

Pyrimethamine 

Ceftazidime, Metronidazole 

Cloxacillin, Metronidazole 

Cloxacillin, Cefotaxime, 

Metronidazole 

DURATION 

- 7 to +42 

- 1 8 t o + l 2 

Oto+42 

-7 to +28 

-4 to +35 

^ t2 to+l80 

-10 to+42 

-2 to +42 

-14lo+30 

-3 to +32 

-4 to +29 

-2 lo +28 

-10 to+30 

0 to +38 

-14 to+42 

Oto+43 

-1 to +44 

-5 to +32 

-14 to+28 

-10 to+31 

OUTCOME 

Good 

Moderate 

disability 

Moderate 

disability 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Moderate 

disability 

Good 

Good 

Good 

Good 

Good 

Good 

POST-OP 
MONTHS 

24 

20 

12 

8 

15 

8 

3 

6 

8 

24 

15 

8 

26 

10 

3 

3 

8 

12 

53 

19 
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was present in 7 patients (35%). Speech disturbance and hemi
anopsia occurred in 5 (25%) and 4 (20%) respectively and nys
tagmus or ataxia in 3 (15%). Seizures were presenting 
symptoms in 2 patients (10% of total patients, 14% of those 
with cerebral lesions). Symptoms were present four days to six 
weeks prior to diagnosis. 

In all patients, a search was made for predisposing factors. 
Three patients had a middle ear infection. Two patients had con
comitant dental abscesses. In two cases abscesses resulted as 
complications of intracranial surgical procedures. One patient 
had bronchitis and in two the abscesses developed after trauma. 
One patient was a heavy alcohol user and had liver failure. No 
predisposing factors could be found in the remaining nine 
patients. No patient was seropositive for the human immunode
ficiency virus. 
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Figure 1: Location of 28 brain abscesses in 20 patients. 

RESULTS 

Indications 

Stereotactic aspiration in this consecutive patient series was 
done for any lesion that had the imaging features of brain 
abscess. There were no false positive diagnoses of abscesses in 
this study. 

Location 

There were two abscesses in the pons, one in the thalamus, 
12 in the depth of the cerebellum and posterior fossa and 13 in 
the cerebral hemispheres. The location of the brain abscesses is 
shown in Figure 1. 

Multiple Brain Abscesses 

There were four patients with multiple brain abscesses in this 
series (patients 7, 8, 17 and 18 in Table 1 had 2, 4, 2 and 4 
respectively). Only the largest and most symptomatic abscess 
was aspirated in each case. 

Surgery 

Stereotactic procedures were performed with the Brown-
Roberts-Wells (BRW) or Leksell stereotactic systems by four 
surgeons, using local anaesthesia in 19 patients and under gen
eral anaesthesia in one obtunded patient (patient 3, Table 1). 
Intravenous contrast enhanced CT scans were performed with 
1.5-3 mm thick slices to localize the best target. The skull was 
perforated by a twist drill hole and a side opening biopsy needle 
directed through the abscess wall and then to the centre of the 
abscess cavity. Trajectories were chosen to avoid ventricles, cis
terns and eloquent brain areas. 

All patients were given dexamethasone and anti-convulsant 
drugs prior to surgery. Aspiration was performed using a 10ml 
syringe applying 1 ml of suction. Specimens were submitted for 
pathological and microbiological examinations including Gram 
stains and cultures for aerobic and anaerobic bacteria and for 
fungi. The volume of purulent material drained varied from 3-
20ml; purulent material was obtained in all 20 patients. The 
abscess diameters as measured on CT scans, varied from 1-4.3 
cm which allowed estimation of abscess volume. A microbio
logical diagnosis was obtained in 12 of 20 patients (Table 1). 

All but one patient who had a tuberculous abscess were on 
antibiotics for less than seven weeks. Postoperative CT scans 
were obtained within 24 hours of surgery and every 7-12 days 
until the time of discharge. One patient had 2 repeat aspirations 
for what appeared to be abscess recurrence (patient 11, Table 1). 
Each repeat aspiration however yielded negative cultures. After 
four weeks of antibiotics, there was complete radiological reso
lution of the abscess in this patient. 

There were no surgical complications and no recurrences of 
abscesses after cessation of the antibiotics. In this series how
ever, we documented two clear cut cases of progression of 
abscesses treated elsewhere with antibiotics alone (patients 8 
and 13, Table 1). One example (patient 13) is shown in Figure 2. 
This observation reinforces the need to identify the causative 
organism and drain the infected material. 

DISCUSSION 

The treatment of brain abscesses depends on eliminating the 
infectious process and reducing the mass effect caused both by 
the necrosis of brain tissue, the inflammatory suppurative 
response and the surrounding cerebral edema.4-8 

Heinenman et al.7 in 1971 introduced the concept of nonsur
gical management of brain abscesses using only antibiotics 
without direct bacteriologic examination leading a number of 
investigators to report cures with the use of antibiotics with or 
without corticosteroids.36-37 The antibiotics of choice for initial 
treatment or for the management of culture negative bacterial 
brain abscesses are penicillin and metronidazole for abscesses 
arising from the perinasal sinuses, penicillin, metronidazole and 
a third generation cephalosporin for abscesses secondary to oti
tis media or for those originating through hematogenous 
spread.38 For abscesses secondary to penetrating trauma, 
cloxacillin with penicillin and metronidazole have been advo
cated while for post neurosurgical procedure abscesses 
vancomycin has been suggested.38 

Drainage of the infected material has several theoretical 
advantages.2 The number of organism can be reduced and the 
abscess cavity can shrink in size, decreasing mass effect and 
allowing better penetration of antibiotics from the vascularized 
abscess capsule.28 Aspiration also permits the identification of 
the causative organism and allows the best possible choice of 
antibiotics.26-28 In addition, the diminution of infected material 
with aspiration also has the potential for reducing the magnitude 
of the brain inflammatory response and reactive edema which 
also may be of benefit.2 These factors coupled with the low mor
bidity and mortality of stereotactic drainage as documented in 
our series and the risk of abscess enlargement with antibiotic 
treatment alone argue for the immediate stereotactic drainage of 
these lesions.39 

The use of stereotaxy enables the surgeon to reach small and 
deep brain lesions with minimal risk to surrounding struc
tures.40"43 Stereotactic procedures also allow selection of the tra
jectory that minimizes the risk of traversing and seeding the 
ventricles or cisterns.44 Although we did not find it necessary in 
the series, multiple lesions can be treated in a single setting.45 

Moreover, severely ill patients who are poor candidates for cran
iotomy under general anaesthesia can be treated effectively by 
stereotaxy with local anaesthesia.46 
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Figure 2: CT scan of a 54 year old man (patient 13, Table I) with a left occipital abscess: (A) the abscess before treatment. (B) abscess progression 
with antibiotic therapy alone for 13 days. (C) abscess after drainage by stereotactic aspiration, and (D) complete disappearance after 26 days antibi
otic therapy. 

Table 2: 

NO. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
II. 
12 
13. 
14. 

Result of stereotactic aspiration of brain abscesses in some 

AUTHORS 

Wise BL and Gleason CA35 

Walsh PR et al.41 

Lunsford LD and Nelson PB34 

Hollander D et al.32 

Itakura et al.47 

Hall WA et al.48 

Dyste GN et al.45 

Goodman ML and Coffey RJ49 

Duma CM et al.46 

Stapleton SR and Bell BA39 

Laborde G el al.'3 

Hasdemir MG 50and Ebeling U 
Rajshekhar V and Chandy MJ16 

This Series 
TOTAL 

Outcomes: severe disability, moderate disability or good. 

YEAR 

1979 
1980 
1982 
1987 
1987 
1987 
1988 
1989 
1992 
1993 
1993 
1993 
1994 
1994 

reported series. 

CASES 

1 
2 
1 
1 

14 
3 
8 
1 

18 
11 
2 

24 
1 

20 
107 

DEATH 
EARLY 
(48 hr) 

1 

1 

LATE 

1 
1 
1 

3 

1 

7 

SEVERE 
D1SABIL. 

1 

1 
1 

3 

MODERATE 
D1SAB1L. 

1 

1 

2 

5 
1 
4 

14 

GOOD 

1 
1 
1 
1 

13 
2 

5 
1 

14 
7 
2 

18 

16 
82 
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The use of CT guided stereotactic techniques in the treatment 
of brain abscesses has been previously reported to show good 
results with low surgical morbidity and mortality. Several stereo
tactic series report morbidity and mortality rates of 1-8% (Table 
2). Although no direct measures of morbidity and mortality with 
open craniotomy are available, the latter would be expected to 
be associated with a significantly higher risk and also a longer 
hospital stay and higher cost. 

The results of this series show that brain abscesses can be 
treated effectively and safely by a combination of stereotaxy and 
antibiotics. In the vast majority of patients, the stereotactic pro
cedure can be performed under local anaesthesia to rapidly and 
effectively drain the purulent process, obtain a bacteriologic 
diagnosis allowing the choice of the most appropriate 
chemotherapeutic agent. All patients treated in this fashion had 
complete resolution of their infective process. There were no 
surgical complications in this series. Two patients treated with 
antibiotics alone prior to being referred to our centre showed 
abscess enlargement with clinical deterioration. This observa
tion underscores the importance surgical treatment, accurate 
diagnosis and tailoring the chemotherapeutic agents to the 
causative organisms. Because of its safety and effectiveness we 
favour stereotactic aspiration with antibiotic therapy as the treat
ment of choice in the management of brain abscesses. 
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