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Abstract

In this paper, we describe a case of an immunocompetent patient with cerebral nocardiosis. The onset was with loss of strength,
paresthesia and focal epilepsy of the left arm. MRI showed on T2-weighted sequences a hyperintense central area of pus
surrounded by a well-defined hypointense capsule and surrounding edema; on T1-weighted sequences a hypointense necrotic
cavity with ring enhancement following administration of intravenous gadolinium. The patient underwent surgical excision of the
abscess but culture from the specimen was negative. After 40 days of empirical antimicrobial therapy he developed neurological
deterioration with focal epilepsy. A new MRI documented an enlargement of the hypointense lesion in the right frontal-parietal
region. A second craniotomy with drainage of the abscess was performed; cultures yielded Nocardia farcinica. Therapy with
trimethoprim/sulfamethoxazole, amikacin and meropenem was given for 35 days, and clinical and radiological improvement was
observed. Home therapy was done with oral trimethoprim/sulfamethoxazole. Currently, 5 months from the second surgery, the
patient can walk with support and no new episodes of epilepsy occurred. Side effects were absent from therapy. The MRI
appearance of the brain lesion has improved, with a decrease in size, surrounding edema and ring enhancement. © 2002 Elsevier
Science B.V. All rights reserved.
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1. Introduction

Nocardia spp. cerebral abscesses are rare, accounting
for approximately 1–2% of all cerebral abscesses [1]
and may occur as an isolated central nervous system
lesion without evidence of extracranial disease or as
part of a ‘disseminated’ infection in association with
pulmonary or cutaneous diseases [2,3]. Central nervous
system involvement has been recognized in over 44%
of all cases of systemic nocardiosis in one large survey
[3]. Although cerebral nocardiosis is frequently seen in
patients with defects in cell-mediated immunity, more
than 50% of patients have no apparent predisposing

risk factor [4]. Insidious manifestations are often mis-
interpreted as a clue for neoplasia because of the
paucity of clinical and laboratory signs of bacterial
inflammation, and silent invasion and persistence
make diagnosis and management more difficult [3,4].
Clinical manifestations of central nervous system no-
cardiosis usually result from local effects of granulo-
mas or abscess in the brain and, less commonly, in the
spinal cord or meninges [6–8]. The clinical syndromic
approach is most accurate when combining the rapid-
ity of clinical presentation coupled with the neurologi-
cal symptomatology and with defect in host defenses.
Prompt aggressive surgical treatment involving cran-
iotomy and excision of these lesions has been advo-
cated by many authors because these lesions have* Corresponding author.
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significantly higher morbidity and mortality rates than
do most other cerebral abscesses.

Although the mortality rate for nocardial brain ab-
scess has dropped almost by 50% since the advent of
computed tomography (CT), it has remained virtually
unchanged in immunocompromised patients and re-
mains three times higher than that of other bacterial
brain abscess (30% vs 10%) [5]. Presented here is a non
immunocompromised patient with multiloculated brain
abscesses.

2. Case report

A 62-year-old man, with hypertension, presented
with a 5 days history of loss of strength and paresthesia
in his left arm. Physical examination was unremarkable
and the neurological evaluation showed hemiparesis in
the left side. The white blood cell count was 14.000/�l
with a differential of 75% neutrophils, 21%
lymphocytes, 4% monocytes. Blood sugar level was
normal, serologic test for HIV was negative and there
was not evidence of deficit of CD4 cells, complement
and immunoglobulins. Chest x-ray was clear and the
abdominal ultrasound did not reveal any focus of infec-
tion. A contrast-enhanced CT scan of the brain re-
vealed an enhancing hypodense lesion with surrounding
edema and compression of the ventricular system in the
right frontal-parietal region. A magnetic resonance
imaging (MRI) showed: on T1-weighted sequences a
hypointense necrotic cavity with ring enhancement fol-
lowing administration of intravenous gadolinium; on

T2-weighted sequences a hyperintense central area of
pus surrounded by a well-defined hypointense capsule
and surrounding edema. These findings suggested a
neoplastic lesion or a brain abscess. Two days later he
developed acute neurologic deterioration with focal
epilepsy of the left arm. The neurosurgeons decided for
diagnostic and therapeutic craniotomy. A pus contain-
ing lesion was found, decompression with drainage of
pus and gross total excision of the abscess was per-
formed but gram stain and routine aerobic culture were
negative.

An empirical intra venous therapy was started with
teicoplanin (400 mg/day), ceftazidime (4 g/day) and
metronidazole (1.5 g/day), because the culture from the
specimen was negative for bacteria, mycobacteria ad
yeasts. Forty days later the patient developed a com-
plete hemiplegia and hypoesthesia in the left side, neck
stiffness, seizures and edema of the optic disk. A new
MRI documented an enlargement of the hypointense
lesion in the right frontal-parietal region, that was
multiloculated, 5 cm of diameter, with large surround-
ing edema and enhancing rim (Fig. 1a and b). He
underwent a second surgical drainage of the abscess.
The microbiological examination by Gram stain from
the specimen showed gram-positive, beaded, branching
filaments, and acid-fast rods were seen with Kinyoun
staining. Cultures yielded Nocardia spp. Therapy with
trimethoprim/sulfamethoxazole (1280 T/6400 S mg/
day), amikacin (1 g/day) and meropenem (6 g/day) was
started immediately and continued for 35 days. We
observed an initial neurological improvement after 2
weeks and at discharge from hospital the patient was

Fig. 1. (a) FLAIR T2 sequence, sub-cortical matter hyperintensity due to edema. (b) SE T1 post gadolinium sequence, multiple areas of
parenchimali ‘Ring Like’ enhancement.
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hemiparetic. Home therapy was done with oral
trimethoprim/sulfamethoxazole (1280 T/6400 S mg/
day) for 8 weeks and then reduced by 50%. Currently,
5 months from the second surgery, the patient can walk
with support but, residual weakness of his left hand
persists. No new episodes of epilepsy occurred. Side
effects were absent from therapy. The MRI appearance
of the brain lesion has improved, with a decrease in
size, surrounding edema and ring enhancement.

Four months later Nocardia spp was identified as
Nocardia farcinica susceptible to trimethoprim/sul-
famethoxazole, amikacin, imipenem, ciprofloxacin, cef-
triaxone but resistant to meropenem, tobramycin,
gentamicin, erythromycin and tetracyclines.

3. Discussion

Before the advent of Human Immunodeficiency
Virus infection, brain abscesses accounted for about 1
in 10 000 general hospital admission with 1500–2500
cases treated in the United States each year [9] and
case-fatality rates ranging from 30 to 60% until the late
1970s, since when the overall mortality rate has de-
creased from 24% to zero [9–11]. Cerebral nocardiosis
is associated with a high mortality and a significant
incidence of relapse and the diagnosis may prove
difficult especially in cases without the presence of
extra-central nervous system involvement. Cranial CT,
demonstrating a hypodense, enhancing lesion with sur-
rounding edema, is fairly sensitive at detecting and
localizing the lesion but is not diagnostic. In examina-
tion by MRI T2-weighted, multiple concentric rims
were seen in abscess due to Nocardia. This could be a
finding specific for infection. The rims may be due to
organization of the necrotic debris and phagocytoses by
macrophages in the capsule [12]. Nocardia abscesses
tend to be multiloculated and poorly encapsulated due
to the weak inflammatory response to the organism.
Stereotactic cerebral biopsy [13,14] should be consid-
ered early in the diagnostic workup of an immunocom-
promised patient because of the high incidence of
serious coexisting pathology and the more aggressive
course than that traditionally ascribed to cerebral no-
cardiosis [3]. Microbiology laboratory should always be
informed when nocardiosis is suspected inasmuch as the
diagnosis may be missed by routine laboratory meth-
ods. Direct smears (Gram and Kinyoun stain) from
specimens show gram-positive, beaded, branching
filaments that are usually weakly acid-fast. Nocardia
spp grows on most nonselective media used for culture
of bacteria, fungi and mycobacteria but better in selec-
tive media such as BCYE agar. The successful manage-
ment of nocardial brain abscess remains problematic.
Clinical experience has shown that successful therapy
requires the use of antimicrobial drugs in combination

with appropriate surgical drainage. Therapy with high-
dose sulphadiazine or trimethoprim–sulphamethoxa-
zole is appropriate for most patients but optimal
antimicrobial regimens have not been established by
controlled clinical trials. Even if imipenem plus
amikacin remains the first choice therapy, antimicrobial
susceptibility testing is recommended as a guide because
the organism is relatively resistant to many antimicro-
bials [15]. The most effective drugs seem to be
amikacin, imipenem and trimethoprim–sulphamethox-
azole. Meropenem is a theoretically attractive alterna-
tive to imipenem in patients with cerebral nocardiosis
because it has a similar pharmacokinetic profile, good
cerebrospinal fluid penetration, and is associated with a
lower incidence of seizure but its activity against Nocar-
dia spp. must be confirmed [16]. We documented suc-
cessful treatment of Nocardia brain abscess following
combined approach with medical and surgical manage-
ment. However, other cases have been reported with
different outcome [17,18].
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