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Multiple pyogenic brain abscesses: an analysis of 21
patients
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SUMMARY Multiple pyogenic brain abscesses constituted 11-7% (21 patients) of a series of 179
consecutive patients with brain abscess treated from 1976 to 1984. The commonest cause of these
abscesses was congenital cyanotic heart disease (38%), followed by middle ear infection (19%). Two
thirds of these patients were in the first two decades of life. The clinical presentation was similar to
brain abscesses in general, there being no clinical features suggestive of multiple lesions. In 85% the
abscesses were supratentorial. Infratentorial abscesses alone or in association with supratentorial
abscesses were invariably otogenic in origin. Aspiration of the largest abscesses supplemented with
appropriate antibiotics was the treatment of choice in 16 patients; secondary excision of the largest
abscesses was required in six patients. Primary excision was performed in three patients when the
abscesses were in close proximity to each other. Two patients were managed with antibiotics alone.
The overall mortality was 23-8%.

A very high mortality ranging 50-100%'-' has been
reported for multiple brain abscesses. There have been
few reports ofsuccessful management ofthese patients
in recent years and most reports cite only single or at
most two cases.'6 A review of 21 patients with
multiple brain abscesses treated from 1976 to 1984 in
the Department of Neurosurgery, All India Institute
of Medical Sciences is reported, to highlight that
prompt diagnosis, appropriate therapy and careful
monitoring can provide vastly improved results.

Material and methods

In a consecutive series of 179 patients of pyogenic brain
abscess treated over a nine year period, there were 21 patients
(11-7%) with multiple abscesses. Diagnosis was made on the
basis of contrast enhanced CT in 19 patients. Diagnosis was
established at surgery in two patients whose pre-operative
investigation was an angiogram or a ventriculogram. On
contrast enhanced CT scans the abscesses presented as a

central low density core (0-15 Hounsfield Units) surrounded
by a well defined regular enhancing ring (35-50 Hounsfield
Units), producing a mass effect. Varying degree of surround-
ing low attenuating oedema was a common finding. This CT
appearance was distinguished from other causes of ring
lesions on the basis of clinical history.'7 18
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Abscesses were considered multiple when there were two
or more abscesses at a distance from each other clearly
separated by brain parenchyma. Care was taken to distin-
guish multiplicity from multiloculation on the CT image by
studying the details of serial sections. Patients with single
intracerebral abscess along with subdural empyema were not
considered as cases of multiple abscesses.
Age and sex distribution The youngest patient was 4 years
old and the oldest 35 years. The mean age was 14 years with a
male preponderance (3:1). Three fourths of the patients were
in the first two decades of life (table 1).
Aetiology The commonest association was with congenital
cyanotic heart disease (eight patients). Chronic middle ear
infection was responsible for brain abscesses in four patients.
In three patients abscesses were related to head injury; two of
these had a compound head injury and one a closed injury. In
two patients multiple abscesses were discovered by CT who
were being treated for pyogenic meningitis. In two patients,
the precise cause could not be ascertained. In the remaining
two patients, one was thoracogenic in origin and the other
followed osteomyelitis of the calvarium.
Clinical features Clinical features of raised intracranial

Table 1 Age and sex distribution

Age (years) Male Female Total Died

<10 7 2 9 2
11-20 5 2 7 2
21-30 2 1 3 1
31-40 2 - 2 -

Total 16 5 21 5
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Table 2 Conscious level on adnission

Level of consciousness No Died %

I-Conscious and oriented 11 1 9
11-Drowsy and disoriented but responding

to commands 9 3 33
III-Responding only to painful stimuli 1 1 100
Total 21 5

pressure characterised by headache, vomiting and
papilloedema were present in the majority (15 patients). Only
14 patients had a definite history of fever prior to admission.
Focal or generalised seizures were present in nine patients
and one of them had lapsed into status epilepticus. Motor
deficit was recorded in 10 patients. In a third of the patients
signs of meningeal irritation were present on admission.
Eleven patients were fully conscious and oriented on admis-
sion (table 2). None ofthe cases had features which suggested
multiple brain lesions. The duration of symptoms ranged
from two weeks to six months but two thirds of the patients
had been symptomatic for less than a month. The number of
abscesses ranged from two to nine. Two abscesses were
present in eight patients, three abscesses in seven patients,
four abscesses in three patients, six abscesses in two patients
and the remaining patient had nine abscesses. The location of
abscesses is shown in table 3.
Microbial analysis A microbial analysis of pus was avail-
able in 19 cases, as two cases were managed by antibiotics
alone. Pure culture of aerobic organisms were found in seven
cases. In three cases both aerobic and anaerobic organisms
were isolated. Anaerobic organisms alone were isolated in
only one case. In four cases culture revealed multiple
organisms. In eight cases the culture was sterile.
Treatment (table 4) Free hand or stereotactic aspiration of
the largest abscesses was performed in 16 cases. In six ofthem
secondary excision of the largest abscess along with adjacent
lesion was carried out. In ten cases aspiration was performed
alone; six of them required repeated aspirations. In both
groups while the largest abscesses were thus treated, other
smaller abscesses were allowed to resolve under antibiotic
therapy.
Two cases with smaller abscesses diagnosed on contrast

enhanced CT were treated by antibiotics alone.
Primary excision ofabscesses was carried out in three cases

and in all these the abscesses were in one hemisphere. Two of
these cases were operated upon before the CT scanner was
available. The third case was of post traumatic abscesses who
required excision twice for recurrence. All cases were fol-
lowed by serial CT scanning.

All cases were given parenteral crystalline penicillin (2

Table 3 Location ofabscesses

Supratentorial
Right hemisphere 5
Left hemisphere 5
Both hemispheres 8

Both supra and Infratentorial
Infratentorial

No Died

18

4
2 1
l
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Table 4 Mode of therapy

Treatment No Died

Aspiration only 10
Once 4
Repeated 6 2

Secondary excision 6 3
Primary excision 3 -

Only antibiotics 2 -

mega units 2 hourly) and chloramphenicol (I g 6 hourly). The
antibiotics were altered according to the microbial culture
and sensitivity report. Metronidazole (500 mg 8 hourly) was
used in cases in which anaerobic organisms were isolated. All
cases were given anti-convulsant drugs (diphenyl hydantoin
in a dose of 5 mg/kg/day and/or phenobarbitone 3 mg/kg/
day). Steroids were used only for a short period in patients
who were deteriorating despite antibiotics and decongestive
therapy. Parenteral dexamethesone was used in the dosage of
4 mg six hourly for five days then tapered rapidly.

It was observed that while oedema and corresponding
midline shifts responded readily to therapy, the ring lesion
took a longer time to resolve. Antibiotics were continued for
six weeks after complete resolution of all ring lesions.

Results

Five cases died (tables 1 to 4). The major cause of
death in these cases was attributed to septicaemia,
meningitis, ventriculitis. One case in addition had
status epilepticus.

Surprisingly, cases with congenital cyanotic heart
disease did better; only one of the eight cases died.
There were two deaths among four cases of otogenic
origin. There was one death in the post-traumatic
group. The patient with osteomyelitis ofthe calvarium
was well for six weeks after secondary excision of
abscesses and the osteomyelitic bone. He was readmit-
ted with rupture of a small juxtaventricular abscess
into the ventricle and died of ventriculitis.

There was no mortality amongst those patients who
required aspiration of their abscess only once (table 4).
No significant correlation was found between

organism isolated and the mortality.
With one exception all those who died had abscesses

in both hemispheres. One of these patients had both
supra and infratentorial abscesses (table 3).
Follow up The follow up was one to seven years,
except for one patient who has been followed for only
eight weeks. Five patients had follow-up between five
and seven years, seven between three and five years
and three between one and three years. Among the
former group two patients continued to have seizures.
One patient started having seizures after three years.
There was only one patient with minimal residual
hemiparesis and the rest were well without focal
neurological deficit.
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Multiple pyogenic brain abscesses: an analysis of21 patients
Discussion References

In various reported series of brain abscesses, the
incidence of multiple brain abscesses has been report-
ed to vary from 4% to 20%,' 2 57 17-22 as compared with
11 7% in the present series.

Before the introduction ofCT, diagnosis ofmultiple
brain abscesses was mostly at necropsy, sometimes
during surgery if the other abscess/abscesses were in
the neighbourhood, and occasionally on conventional
neuroradiography. With the availability of CT an
abscess smaller than 1 cm in diameter can be visual-
ised.923 However, these still need to be distinguished
from metastasis, granulomas, neoplasms with partly
necrotic centres, recent infarcts, contusions,
haematomas and even acute demyelinating
processes.92324
The commonest cause of multiple abscesses in our

series was congenital cyanotic heart disease. In con-
trast the commonest cause for a brain abscess in
general in most reported series is middle ear infec-
tion,' 348 18 19 22 2527 the notable exception being the
report by Hirsch28 who found congenital cyanotic
heart disease as the commonest cause.

In the majority of our patients (18 patients) the
abscesses were supratentorial. In two cases the absces-
ses were present both above and below the tentorium
and in one all abscesses were below the tentorium.
The clinical presentation of multiple brain ab-

scesses was essentially similar to other absces-
ses,357818 19212225-34 there being no clinical evidence of
multiplicity in any case.

Microbial examination revealed a variety ofaerobic
and anaerobic pyogenic organisms. Four out of 11
positive cultures revealed anaerobic organisms. In a
significant number of patients (eight) the culture grew
no organisms.
The majority of patients (16) were treated by

aspiration of the larger abscesses, either once or
repeatedly. Six of these required secondary excision.
In three patients where the other abscesses were
located in close proximity, primary excision was
carried out. In two patients with multiple small
abscesses, treatment was successful with antibiotics.
A very high mortality ranging from 50-100% has

been reported for multiple brain abscesses.'4 Carey et
al,' Garfield2 and McClelland et al'6 reported 100%
mortality and Kiser and Kendig5 lost 85% of their
patients. The overall mortality in our series was
23-8%. Precise diagnosis with CT, aspiration of the
larger abscess to relieve raised pressure, appropriate
antibiotic therapy based on the results of culture and
sensitivity, careful monitoring with repeated CT, all
contributed to achieve these results.
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Raynaud's phenomenon

Maurice Raynaud (1834-8 1) provided one of the finest legacies of descriptive medicine and clinically inferred physiology.'2
". local syncope is a condition perfectly compatible with health . . ordinarily females, sometimes without appreciable cause,
one or more.fingers becomes pale and cold all at once ... It is the phenomenon known as 'deadfinger'. The attack is indolent, the
duration variesfrom afew minutes to many hours. The determining cause is often the impression of cold; . . . sometimes even a
simple mental emotion is enough. It appears completely exsanguine ... sensibility becomes blunted, then annihilated;,fingers ...

can be pinched and pricked with impunity; may loose sense of contact and yet be able to distinguish heat and cold. Their
temperature is notably lowered; He asks is the loss of movement due to a temporary paralysis? "This is hardly possible if one
considers that this syncopal state is often limited to a single digit,... It is more reasonable to admit that the diseasedpart no longer
transmitting sensation to the brain, the brain itselfloses temporarily,for want ofexcitant, the power ofdetermining movements. "
He continues by mentioning involvement ofthe toes and says the attack "isfollowedby a reaction, often very painful ... in more
pronounced cases the asphyxial element predominates, pallor is replaced by a cyanotic colour ... skin had acquired a greater
transparence than natural so as to allow subjacent tissues to be perceived; sometimes violet or slate coloured, even becoming
black ....." He distinguished the condition from "concussion or compression ofa nerve," and noted 'feebleness of the pulse at
the commencement ... and the patch of white produced by pressure . . takes a considerable time before recovering colour ...
which denotes an excessive slowness of the capillary circulation. . painful numbness succeeds a sensation of burning and
shooting. . . Meanwhile cutaneous anaesthesia is complete and interferes with the prehension of small objects. The period of
reaction . . irritating tingling sensations ... livid patches a vermilion colour shows itself at the margin; little by little it gains
ground, chasing before it the bronzed colour ... at the periphery. Finally, a patch ofdeep red. .. "These observations lead onto
sections on diagnosis and the nature of the disease in which he clearly recognises its vascular basis and its origin in "a disorder
ofthe ganglionary system and the great sympathetic nerves ofthe neck described by M. Claude Bernard. " Raynaud infers "a sort
ofpainful cramp of the arteries,... spasm of vessels irregular or intermittent".
On treatment he advises "envelopment off the limb in close fitting cotton wool and, opium to calm the atrocious pains of
mortification ofthe extremities." Most importantly, Raynaud stressed the benign nature of the condition and that "it is not a
true gangrene which is produced".

JMS PEARCE
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