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DJ HOLLAND, B COOPER, J GARNER, R ELLIS-PEGLER, E MEE. Brain abscess in the computed tomography 
era: A 10 -year experience from Auckland, New Zealand. Can J Infect Dis 1993;4(4):213-219. Notes 
were reviewed for 68 patients with brain abscess diagnosed at Auckland Hospital, Auckland, New Zealand 
between 1978 and 1988. Mean age was 30 years (range one week to 7 4 years). There were 48 men and 40% 
were Maori or Pacific Island Polynesians. Seventy-two per cent of patients had headache, 54% had fever 
and 72% had lateralizing neurological signs. Thirty-one per cent of abscesses were associated with 
contiguous infection (otic, sinus, dental). Forty-four per cent were in the frontal lobe. Two abscesses were 
sterile; 197 bacterial isolates were cultured from the remainder. Fifty-four per cent contained obligate 
anaerobes, which were the only isolates in 22%. Streptococcus anginosus was the single most common 
isolate present in 22% of the abscesses. Amoxycillin plus metronidazole provided cover for approximately 
95% of the total isolates on the basis of sensitivity testing. Treatment was with surgery and antibiotics in 
all but three patients, who were cured with antibiotics alone. Sixty per cent had a definitive regimen of 
penicillin (or ampicillin/amoxycillin) and/or metronidazole. always intravenous initially but subsequently 
often orally. Median duration of antibiotic treatment was 57 days (range 28 to 206). Seventy-five per cent 
had initial aspiration, 9% open drainage and 7% were excised initially. Seventy-one per cent had a good 
functional outcome. Mortality was 8.8%. Factors associated with a poor outcome were trauma as a cause, 
and delays after admission of more than seven days to diagnosis and/or operation. 
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L'abces cerebral a l'ere de Ia tomodensitometrie : dix ans d'experience a 
Auckland, Nouvelle-Zelande 
RESUME: Les observations notees pour 68 patients ayant presente un abces cerebral diagnostique entre 
1978 et 1988 dans un h6pital de Auckland en Nouvelle-zelande ont ete passees en revue. L'age moyen etait 
de 30 ans (variant de une semaine a 74 ans). De ces patients, 48 etaient des hommes et 40% etaient des 
Polynesiens de Maori et des iles du Pacifique. Soixante-douze pour cent des patients se plaignaient de maux 
de tete, 54 % presentaient de Ia fievre et 72 % manifestaient des signes neurologiques de lateralisation. 
Trente-et-un pour cent des abces etaient associes avec une infection concomitante (de l'oreille, des sinus, 
ou des dents). Quarante-quatre pour cent se situaient au niveau du lobe frontal. Deux abces etaient steriles; 
197 isolats bacteriens ont ete mis en culture parmi Jes autres. Cinquante-quatre pour cent contenaient 
des anaerobies obligatoires. qui etaient les seuls presents dans 22 % des cas. Streptococcus anginosus a 
ete l'isolat le plus souvent observe seu l dans 22 % des abces. L'amoxicilline plus metronidazole ont couvert 
environ 95 % de tous Jes isolats sur Ia base des antibiograrnmes. Le traitement chirurgical et antibiotique 
a ete applique chez tous Jes patien ts sauf trois traites avec succes par antibiotherapie seulement. Soixante 
pour cent ont re~;u un schema posologique de penicilline (ou d'ampicilline/amoxicilline) et/ou metronida
zole, toujours amorce par voie intraveineuse et administre par Ia bouche ensuite. La duree moyenne de 
l'antibiotherapie a ete de 57 jours (entre 28 et 206). Soixante-quinze pour cent ont subi d'abord une 
aspiration, 9 % un drainage ouvert et 7 % ont subi une excision initialement. Soixante et onze pour cent 
ont bien recupere sur le plan fonctionnel. La mortalite a atteint 8,8 %. Les facteurs associes a une issue 
plus sombre ont ete: le traumatisme causal et les retards de plus de sept jours apres !'admission pour ce 
qui est du diagnostic et/ou de !'intervention chirurgicale. 
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BRAIN ABSCESS IS A SERIOUS INFECfiON OF THE CENTRAL 

nervous system which in the past has been asso
ciated with significant morbidity and mortality. Even 
after the introduction of antibiotics, mortality remained 
high at around 30 to 50% (1-6). 

In general, mortality through the last two decades 
has fallen to around 10% (7-9). although some recent 
studies show surprisingly high mortalities of 40% (10) 
and 31% (ll). The advent of computed tomography 
scanning and the better selection and use of antibiotics, 
with increasing recognition of the prevalence of anaero
bic organisms in brain abscesses, are usually credited 
with the good trends in mortality (7,9,12,13). 

We review our experience with brain abscess since 
computed tomography scanning began in this hospital, 
to evaluate our management, morbidity and mortality 
data, and to identifY both favourable and unfavourable 
prognostic factors. 

PATIENTS AND METHODS 
The neurosurgical unit at Auckland Hospital is a 

referral centre for a population of about 1.5 million 
people living in the northem part of New Zealand and 
Pacific island countries (ie, Rarotonga, Samoa, Fiji and 
Niue). The study period was from October 1978 to 
December 1988, the beginning being chosen to coincide 
with the introduction of head computed tomography 
scanning at the hospital. 

The diagnosis of brain abscess was confirmed by 
computed tomography scan and operation or autopsy 
microbiology with or without histology in all but three 
patients, in whom it was made on the basis of clinical 
presentation, computed tomography scan appearance 
and response to antibiotics. Clinical flies for demo
graphic data and information on clinical presentation, 
investigations, management and outcome were exam
ined. Different patient parameters were correlated with 
outcomes to identifY prognostic factors. 
Microbiological techniques: All brain abscess ma
terial was Gram stained and cultured for aerobic and 
anaerobic bacteria. Identification and sensitivity testing 
were carried out by the routine methods used over this 
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Figure 1) Incidence and mortality of brain abscess in Auckland 
Hospital .from 1978 to 1988; *1978 numbers for three months only 

214 

TABLE 1 
Site of abscess (n= 71 ) * 

Site Number Percentage 

Frontal 32 45 
Temporal 17 24 
Parietal 13 18 
Occipital 5 7 
Basal ganglia 2 3 
Pituitary 1.5 
Cerebellum 1.5 
Total 71 100 
·or 68 patients, 61 hod solitary abscesses, five had two abscesses, for a 
total of 71 abscesses (two patients excluded with two abscesses) 

TABLE 2 
Source or predisposing cause (n=68) 

Causes Number Percentage 
Contiguous infection 2 31 

Otic (11) (17) 
Dental ( 5) ( 7) 
Sinus ( 5) ( 7) 

Trauma 11 

Neurosurgery 2 3 
Metastatic 19 28 

Cyanotic congenital heart disease ( 5) ( 8) 
Lung infection ( 7) (10) 

Other sites ( 7) (10) 

Unknown 2 
Total 68 100 

10-year period in the Clinical Microbiology Laboratory. 
Statistics: Statistical tests performed as appropriate 
were: Students t test, x2 test, exact probability test of 
Fisher and the Kolmogorov-Smimov two-tailed test. 

RESULTS 
Sixty-eight patients with brain abscess were identi

fied during the study period. The ages ranged from one 
week to 74 years with a mean age of 30 years. There 
were 48 male and 20 female patients. Maoris and 
Polynesian Pacific Islanders accounted for 28% and 
12% of cases, respectively, compared with 11% and 8% 
in the total Auckland population. Incidence and mortal
ity are shown in Figure 1; there was no change in either 
over the 10 years. 
Abscess site and source: Abscess sites are tabulated 
in Table 1. Multilocular abscesses were classified as one 
abscess. The frontal lobe was the most common site. 
Ten per cent of patients had two or more abscesses. 

The most probable source for the abscesses is shown 
in Table 2 along with their relative frequencies. Contigu
ously spreading infection from the ears, teeth or sinuses 
was the principal source, accounting for 31% of the 
abscesses. In 22%, no obvious source could be identified. 
Clinical presentation: The most common symptoms 
were: headache, 72%; nausea or vomiting, 48%; seizure, 
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TABLE 3 
Organisms isolated and their relevant sensitivities (n= 197) 

Aerobic 

streptococci (eg. vlridans streptococci. 
Streptococcus anginosus) 
(100% sensitive to benzylpenicillin) 

Staphylococci 
(38% sensitive to benzylpenicillin. 
100% sensitive to flucloxacillin) 

Enterobacteriaceae (eg. Escherichia coli. 
Proteus mirabilis) 
(64% (7 of 11) sensitive to amoxycillin) 

Fastidious Gram-negative bacilli (eg. 
Haemophilus species. Eikenella corrodens) 
(ffJ'/o (4 of 8) sensitive to benzylpenicillin. 
92% (12 of 13) sensitive to amoxycillin) 

Total 

Number(%) 

31 (16) 

13 (6.5) 

11 (6) 

13 (6.5) 

68 (35) 

33%; fever, 33%; and behavioural change, 21%. Others 
such as lateralizing neurological symptoms, visual or 
speech disturbance, confusion or ataxia were each seen 
in fewer than 20%. On admission, however, one or more 
localizing signs were present in 72% (44 of 61) of the 
patients. We excluded seven patients with abscess sec
ondary to trauma because of prior confounding neuro
logical signs. 

Fever was present in 54%, meningism in 43%, hemi 
motor or sensory signs in 39%, cranial nerve paresis in 
31%, visual field defect in 30% and papilledema in 26%. 
Mental status on admission was classified retrospec
tively using the classification described by Garfield in 
1969 (2) for all except two patients (Table 6). 
Laborat ory tes ts: Erythrocyte sedimentation rate 
was greater than 30 mm/h in 71% (32 of 45) and white 
blood cell count greater than 11.000x109 cells/Lin 
66% (38 of 58). Blood cultures were positive in 14% 
(six of 42). 

Forty-three per cent of patients had a lumbar punc
ture before surgery. Cerebrospinal fluid showed a very 
wide range of abnormality; four specimens were entirely 
normal. Median and ranges were: white blood cells, 
508 (zero to 33,600) x106 /L (n=22); glucose, 3.4 (zero to 
4.7) mmol/L (n=24); protein, 1.3 (0.2 to 5.2) g/L (n=24). 
Four of 28 grew organisms that were present in the 
brain abscess. 
Computed t omography scanning: All 68 patients had 
head computed tomography scans, but the present 
study excluded from the following time-related analy
sis five patients in whom brain abscess developed as a 
complication of other illness while in hospital. Fifty
seven per cent of patients had a computed tomography 
scan within 24 h of hospital admission and 84% (53 of 
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Anaerobic 

Gram-negative bacilli (eg, Bacteroides 
species, Fusobacterium species) 
(87% (60 of 69) sensitive to benzyl
penicill in, 99"/o (68 of 69) sensitive to 
metronidazole) 

Streptococci (eg, Peptostreptococcus 
species) (100% sensit ive to benzyl
penicillin, 87% (13 of 15) sensitive to 
metronidazole) 

Gram-positive nonspore forming bacilli 
(eg, Lactobacillus species, 
Propionibacterium species) 
(100% sensitive to benzylpenicillin, 73% 
(8 of 11) sensitive to metronidazole) 

Clostridia (100% sensitive to benzyl
penicillin, 89"/o (8 of 9) sensitive to 
metronidazole) 

Others (2 of 3 sensitive to benzylpenicillin; 
2 of 3 sensitive to metronidazole) 

Number(%) 

69 (35) 

24 (12) 

24 (12) 

9 (4.5) 

3 (1.5) 

129 (65) 

63) within seven days. Of the 10 patients with scans 
after seven days, nine were from regional areas. 

Contrast enhancement was used routinely during 
the study period. In 84% (53 of 63) of patients, the first 
computed tomography scan correctly diagnosed brain 
abscess or cerebritis. Of the 10 not diagnosed, six scans 
were interpreted as cerebral tumour, one as hematoma 
and one as infarct. The remaining two were initially 
considered normal but repeat scans 22 and 24 days 
later revealed brain abscess. 
Abscess microbiology: Brain abscess tissue was cul
tured from 65 of the 68 patients. Two tissue specimens 
were sterile and had no organisms on Gram stain, while 
197 bacterial isolates were identified from the remaining 
63 specimens (Table 3). 

Fifty-one per cent (32 of 63) of the culture-positive 
abscesses had single pathogens. Single pathogens were 
associated with traumatic (73%) or metastatic (64%) 
sources. Fourteen per cent had either two or three 
isolates and 35% had four or more. In 22% ( 14 of 63) of 
the abscesses only obligate anaerobes grew, in 46% (29 
of 63) only aerobes. 

Two-thirds of the total isolates (129 of 197) were 
obligate anaerobes with anaerobic Gram-negative ba
cilli being the most common. The most common single 
isolate was Streptococcus anginosus, comprising 7% 
of all the isolates and present in 22% of the brain 
abscesses. 

Anaerobic organisms were found in brain abscesses 
from all sources, predominately otic, dental, sinus and 
metastatic sources. Aerobic streptococci were the most 
common aerobes isolated, especially important in brain 
abscesses of unknown, sinus, trauma and dental sources. 
Staphylococci were rare other than in abscesses associ-

215 



HOLLAND et a/ 

TABLE 4 
Details of patients receiving intravenous treatment for five to 1 0 days only 

Symptom Source/ 
Age duration Abscess predisposing 
(years) Sex (days) site factors O~eration Bacterial isolates 

18 M 21 Occipital Lung Aspiration Cx2) Streptococcus anginosus, Bacteroides 
urea/yticus, Fusobacterium nucleatum, 
Fusobacterium necrophorum, other 
anaerobic Gram-negative bacteria 

52 M 14 Temporal Mastoiditis Drainage (xl) Proteus mirabilis, Klebsiella species, 
Aspiration (xl) Bacteroides thetaiotamicron, 

Peptostreptococcus magnus, 
Peptostreptococcus asaccarolyticus, 
other anaerobic Gram-negative bacteria 

M Frontal Periorbital Aspiration (xl) Haemophilus influenzae 

51 M 7 Temporal Odontic Aspiration (x3) Streptococcus anginosus, Haemophilus 
paraphrophilus 

6 M 7 Temporal Cyanotic Drainage Cxl) Streptococcus anginosus 
congenital 
heart disease 

56 M 6 Temporal Odontic Excision (x l ) Haemophilus paraphrophilus 

48 F 22 Parietal Otic Aspiration (x3) Fusobacterium nucleatum 

35 M 10 Frontal Ondontic/sinus Aspiration (x2) Actinobacillus actinomvcetemcomitans, 
Haemophi/us aphrophilus, 
Fusobacterium nucleatum 

·outcome: Good indicates no or minor sequelae only, eg, minor motor, sensory, visual defects not interfering with daily activity, convulsions totally 
controlled by anticonvulsant medicines 

a ted with trauma, neurosurgery or bacteremia. Aerobic 
Gram-negative bacilli were seen with all sources. Clos
tridia were present only in abscesses consequent on 
trauma. 
Antibiotic sensitivities: Sixty-two per cent (38 of 64) 
of the aerobes tested were sensitive to benzylpenicillin 
and 81% (59 of 68) sensitive to amoxycillin. 

Ninety-three per cent (115 of 124) of the anaerobic 
organisms tested were sensitive to benzylpenicillin and 
amoxycillin: all14 of the Bacteroid.esfragilis group and 
two (of 12) other unspeciated anaerobic Gram-negative 
bacilli were resistant to benzylpenicillin and amoxy
cillin. Ninety-three per cent (89 of 96) of the anaerobes 
tested were sensitive to metronidazole. 

MANAGEMENT 
Two misdiagnosed patients had no appropriate 

treatment. In all but three of the remaining 66 patients, 
treatment comprised antibiotic administration and 
surgery. 
Antibiotic m anagement: Overall, 60% of patients (39) 
received benzylpenicillin or amoxycillin (or ampicillin) 
and/or metronidazole as their definitive regimens. 
Eleven per cent received chloramphenicol alone or with 
metronidazole and 19% received a variety of other 
antibacterial regimens depending on the isolated or
ganisms. 
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The median duration of antibiotic treatment was 
57 days, ranging from 28 to 206 days, bu t 95% received 
antibiotics for between 28 and 96 days. Intravenous 
antibiotics were given for a median 24 days (range five 
to 65). Twelve patients (four with Staphylococcus 
aureus alone) were treated with intravenous antibiotics 
alone for a median 42 days (range 28 to 83). Three 
patients were treated with antibiotics without surgery 
and all were cured without sequelae. 

Twenty-three patients (34%) received fewer than 21 
days intravenous treatment and of these, eight (12%) 
(detailed in Table 4) received only five to 10 days intra
venous treatment before continuing with oral treat
ment. This group of 23 patients was similar in 
characteristics to the remainder of t h e patients; 18 
had a good outcome and five a poor outcome (includ
ing one death). For all of these patients, intravenous 
antibiotic treatment was followed with a minimum 
28-day oral course (median 44 days, range 28 to 84). 
S aureus brain abscess was not treated with oral anti
biotics. 
Surgical management: Surgery comprised aspiration, 
open drainage or excision (Table 5). Abscess excision 
was chosen as initial management in five patients; one 
required later aspiration. Overall, patients had a mean 
of 2.5±1.3 neurosurgical procedures (usually repeat 
aspirations). 
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TABLE 4 
(cont) 

Antibiotic data 

Duration (days) 

Antibiotic lnlrovenous Oral Outcome 

Benzylpenicillin and 5 Good 
chloramphenicol 

Phenoxymethyl 42 
penicillin 

Ampicillin and 10 Good 
chloramphenicol and 
metronidazole 

Cotrimoxazole and 49 
metronidazole 

Ampicillin and chloramphenicol 9 Good 
Amoxycillin 56 
Chloramphenicol 10 
Amoxycillin and 49 Good 

metronidazole 
Chloramphenicol 10 Good 
Phenoxymethol 84 

penicillin 

Benzylpenicillin and 9 Good 
chloramphenicol 

Chloramphenicol 28 
Amoxycillin and metronidazole 5 Good 
Metronidazole 56 
Chloramphenicol and 10 28 Good 

metronidazole 

MORTALITY 
The total mortality from brain abscess over this 

10-year period was 8.8% (six of 68). 1\vo were misdiag
nosed as tumours and the patients died with no defini
tive treatment. One child died after treatment was 
withheld because of abscess-induced gross frontal lobe 
destruction, one adult with a cerebellar abscess died of 
respiratory arrest seven days after admission despite 
appropriate treatment, one died from chloramphenicol 
marrow aplasia, and another from unexplained recur
rent abscesses with multiple changing organisms over 
an 18-month period. In summary, only three patients 
diagnosed and appropriately treated died directly of 
brain abscess or its treatment, a mortality of 4.3% 
(three of 65). 

MORBIDITY 
Convulsions were diagnosed in 23% of the 62 surviv

ing patients, and 50% (31 patients) took anticonvul
sants. 1\venty-nine per cent had visual impairment, 
18% motor or sensory deficits and 45% had varying 
degrees of either memory loss, cognitive impairment or 
headache. 

Seventy-one per cent (48 patients) were considered 
to have a good functional outcome, ie, no sequelae or 
minor sequelae; convulsions controlled by anticonvul
sants were included in this category. 1\venty-nine per 
cent (20 patients) had a poor outcome: six died, one 
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remained in coma and 13 had major morbidity (ie, 
difficulty in control of convulsions, blindness and hemi
plegia). One patient with S aureus brain abscess re
lapsed. One child had two anatomically distinct brain 
abscesses several weeks apart, secondary to lung sup
puration. 

PREDICTORS OF OUTCOME 
Functional outcomes as described were related to a 

number of patient variables in order to identifY poten
tial prognostic factors. Some of them are tabulated in 
Table 6. There was no correlation between the presence 
of focal signs, mental status, erythrocyte sedimentation 
rate or white blood cell count on admission, and even
tual outcome. Patients in whom the diagnosis 
(P=0.0025) or operation (P=0.05) occurred more than 
seven days after admission had a worse prognosis than 
those diagnosed or operated on earlier. Those with 
brain abscess secondary to trauma also had a signifi
cantly worse prognosis (P=0.023). Starting antibiotic 
before or later than seven days after admission did not 
alter outcome (P=0.9). 

DISCUSSION 
Demographic features of the patients in our series 

were similar to those reported elsewhere. Average age, 
preponderance of men, range of predisposing factors 
and inability to determine an underlying source in about 
20%, were similar to the findings of others (3-6, 10, 14). 

Only 10% of our patients had multiple abscesses, 
which is at the lower end of most reports which range 
from 2 to 30% (3-6, 15) . The higher figures have usually 
been reported in more recent series in which localiza
tion has been by computed tomography scan (10, 15, 
16-18) (although that cannot explain our low percent
age). The frontal lobe as the predominant site is a 
common fmding (5, 14, 15). On average, patients had 
symptoms for 14 days before admission, two-thirds had 
headache and two-thirds had focal neurological signs. 
Seizure was a presenting symptom in a third and only 
half were febrile on admission. The symptoms and signs 
of brain abscess are dominated by those of a space-oc
cupying lesion, and fever is surprisingly often absent 
for a bacterial disease (4,6,10,11,19). 

The first computed tomography scan gave the cor
rect diagnosis in 84% and seven of the nine false 
negative scans were in the first five years of this review. 
This overall sensitivity is similar to the overall classifi
cation accuracy of 86% reported by Coulam et al in 
1980 (20). White blood cell count, erythrocyte sedimen
tation rate and cerebrospinal fluid findings are insensi
tive and nonspecific (4,5,6,10,19). One of our patients 
deteriorated soon after lumbar puncture which sug
gested a causal relationship. As has been stated by 
others (2-6, 10, 19), lumbar puncture is contraindicated 
where this disease is suspected. 

Only 3% of the abscesses cultured in this study were 
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TABLE 5 
Surgical management and outcome 

Outcome 
Poor (death) Good 

Number of patients 
No operation 

Undiagnosed 2 2 (2) 0 
Untreated 1 (1) 0 
Antibiotic only 3 0 (0) 3 

Operation and antibiotic 
Aspiration 51 14 (2) 37 

(later excision 8) 

Open 6 2 (1) 4 
drainage (later excision 0) 

Excision 5 1(0) 4 
(later aspiration 1) 

Total 68 20 (6) 48 
Outcome: Good indicates no or minor sequelae only, eg, minor motor, 
sensory, visual defects not Interfering with daily activity, convulsions 
totally controlled by anticonvulsant medicines; Poor indicates all other 
outcomes including death 

TABLE 6 
Determinants of outcome 

Outcome 
Good Poor 
n=48 n=20 Significance 

Age (years) 29.8±17.4 30.1±20.0 None 
Sex 

Male 35 13 None 
Female 13 7 

Trauma 
Associated 4 7 P=0.02 

Not associated 44 13 
Admission data 
Mental status (n=66) 

Fully alert and 26 9 None 
oriented (n=35) 

Drowsy and disoriented 16 7 
but reponding to 
commands (n=23) 

Responding only to 4 3 
painful stimuli (n=7) 

No response (n= 1) 0 
Temperature 

:<:38.0°C 33 11 None 

<38.oac 13 4 

Time interval between admission and: 
Diagnosis 

:<:7 days 4 7 P=0.003 

<7 days 43 8 
Intravenous antibiotic 

:<:7 days 4 3 None 

<7 days 43 11 
Operation 

:<:7 days 9 7 P=0.05 
<7 days 35 6 

Outcome: Good Indicates no or minor sequelae only, eg, minor motor. 
sensory, visual defects not interfering with daily activity, convulsions 
totally controlled by anticonvulsant medicines; Poor Indicates all other 
outcomes including death 
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sterile, at the lower end of values reported in the 1980s, 
which ranged from 0 to 19o/o (10,11,21). The predomi
nant role of anaerobic organisms, firs t described in 
1963 (12), was reconfirmed in this series, with 65o/o of 
all isolates being anaerobic and 54o/o of b rain abscesses 
containing anaerobes. 

Parenteral antibiotic and surgery are widely re
garded as the principal components of optimal manage
ment. The antibiotic debate is about which drug or 
drugs to use, when to start, what the du ration should 
be and the need for parenteral as opposed to oral drugs. 
The surgical debate is about aspiration, open drainage 
or excision, and whether surgery is invariably needed. 
No controlled data exist for any of these controversies 
(22-26). 

Aspiration was the most common surgical technique 
used in this study and the low mortality certainly 
supports this as an appropriate strategy. We treated 
only three patients with antibiotics alone; surgical in
accessibility, small size and multiplicity were the rea
sons for these decisions and are those commonly stated 
by others (15,26,27). All three survived without se
quelae. 

Choice of definitive regimens over the 10-year period 
reflected the bacteria isolated and their sensitivities, 
and knowledge about penetration of antibiotics into the 
brain (28). As with all retrospective series, it is not 
possible to evaluate the comparative efficacies of these 
definitive regimens. We used penicillins and/or met
ronidazole in 70o/o of patients and could have used them 
in more. A combination of benzylpenicillin plus 
metronidazole would provide antibiotic cover for about 
85o/o of all isolates in this study, and amoxycillin plus 
metronidazole about 95o/o of all isolates. In a more 
clinically useful way, if abscesses related to trauma and 
neurosurgery are excluded, amoxycillin and metronida
zole is an appropriate combination regimen in 92o/o of 
cases. Our use of chloramphenicol over this decade has 
been phased out, principally because of its toxicity. 

As a result of these fmdings, therefore, we now 
recommend that patients with brain abscess, other 
than those secondary to trauma or after neurosurgery, 
begin intravenous amoxycillin 12 g/ day and intrave
nous metronidazole 0.5 g 12-hourly until surgery and 
culture results allow targetted selection. Those with 
abscesses secondary to trauma or neurosurgery should 
also receive intravenous flucloxacillin 12 g/day for pre
sumptive S aureus treatment. 

Recently it has been suggested that patients who 
have excision should have three to four weeks of intra
venous treatment, those aspirated four to six weeks 
intravenously and those treated with antibiotics alone 
a minimum of four weeks (10). In this series, 23 pa
tients were treated with less than 21 days of intrave
nous antibiotic treatment which was always followed by 
oral treatment. Only one later death occurred and 18 
patients made a good recovery. Thus cure with shorter 
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intravenous courses than those recommended is possi
ble. We cannot critically define those who might receive 
shorter intravenous treatment and subsequent oral 
treatment because of the retrospective nature of this 
evaluation. Nevertheless, stable clinical status, aspi
rated abscesses with organism identity and sensitivity 
established, and appropriate oral antimicrobial agents 
which enter brain tissue, appear to be important require
ments. 

We used oral metronidazole 400 mg tid, because oral 
doses have been shown to reach effective levels in brain 
abscess pus (29). Most recently we have used amoxy
cillin in large doses orally (median of3.0 g/day) for both 
penicillin and amoxycillin sensitive bacteria, because it 
is the best absorbed oral penicillin. We reiterate how
ever that optimal regimens - drugs, dose, route and 
duration - remain unestablished. 

We found 23% of the survivors to be significantly 
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