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Brain abscess mimicking lung cancer metastases; a case report☆
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Abstract

A 76-year-old woman came to us because of staggering, fever, dysarthria, and appetite loss. Magnetic resonance imaging (MRI) of the
brain revealed multiple masses with surrounding edema. Chest X-ray and computed tomography demonstrated a mass-like lesion in the left
lung and left pleural effusion. Lung cancer and multiple brain metastases were suspected. However, the brain lesions demonstrated a high
intensity through diffusion-weighted MRI. The finding was an important key to differentiate brain abscesses from lung cancer metastases.
© 2013 Elsevier Inc. All rights reserved.
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1. Introduction

Brain abscesses are usually identified based on the
diagnostic clinical symptoms, laboratory findings, and
brain imaging. Prompt diagnosis and early treatment
initiation are needed because the prognosis is poor [1]. The
differential diagnosis between brain abscess and necrotic
brain tumor can be difficult. We present a case in which
multiple brain abscesses were diagnosed using diffusion-
weighted magnetic resonance imaging (DWI) and success-
fully cured with antibiotic treatment.
2. Case report

A 76-year-old woman visited a local hospital because of
staggering, dysarthria, and appetite loss. Magnetic resonance
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imaging (MRI) of the brain revealed multiple masses with
surrounding edema. Chest X-ray and computed tomography
(CT) demonstrated a mass-like lesion in the left lower lobe of
the lung (Fig. 1A) and left pleural effusion (Fig. 1B). Lung
cancer with multiple brain metastases was suspected, and the
patient was admitted to our hospital. She was treated with a
course of antibiotics at the hospital because she experienced
a fever of 38°C.

In our hospital, the patient underwent thoracentesis and
bronchofiberscopy; however, cytological examination of the
pleural fluid and bronchial lavage fluid did not reveal any
malignant cells. The patient showed no peripheral leukocy-
tosis and negative C-reactive protein. The left pleural
effusion slightly decreased in 1 week without chemotherapy
or pleural drainage. Gadolinium-diethylenetriamine-pentaa-
cetic acid (Gd-DTPA)-enhanced MRI of the brain showed
multiple ring-enhanced masses with surrounding edema
(Fig. 2A), and these lesions were categorized as high
intensity using DWI (Fig. 2B). Based on these findings, we
concluded that the patient did not have any malignant
diseases but likely had some kind of infection that resulted in
pneumonia, pleurisy, and brain abscesses. However, we
were unable to detect any responsible bacterium from
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Fig. 1. Chest CT demonstrated a mass-like lesion in the left lower lobe of the lung (A) and left pleural effusion (B). After 3 months of treatment with antibiotics,
both the mass-like lesion and the left pleural effusion disappeared completely (C, D).
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cultivations of sputum, blood, pleural fluid, or bronchial
lavage fluid.

At that time, we decided to begin treatment of the
brain abscesses because the patient's general condition
was worsening. We considered the possibility of Nocar-
dia infection because this bacterium is likely to affect the
lungs and brain. We started began treatment with
sulfamethoxazole-trimethoprim (ST) and ceftriaxone
(CTRX). Two weeks later, the patient's appetite increased
and she began to talk smoothly. Thrombocytopenia and
hyperkalemia appeared and were suspected as adverse
effects of ST; however, we were able to continue the
treatment with a reduced dose of the drug. The left
pleural effusion and the mass in the left lung gradually
regressed and had disappeared completely after 3 months
of treatment (Fig. 1C, D). Multiple brain abscesses
visibly reduced in size and had nearly disappeared after 6
months of treatment (Fig. 2C). The patient was treated
with both ST and CTRX for 6 months and then stopped
CTRX. We continued ST for another 9 months with no
sign of reactivation.
3. Discussion

We initially suspected lung cancer with metastatic brain
tumors in this case because the patient had abnormal
shadows in both the lung and the brain and, particularly,
because the T1-weighted Gd-DTPA−enhanced brain MRI
revealed multiple ring-enhanced lesions. However, there
was no evidence of malignancy and the left pleural
effusion decreased slightly without chemotherapy or
pleural drainage. Ultimately, the left pleural effusion and
the mass-like lesion in the left lung disappeared after 3
months and multiple brain masses almost disappeared after
6 months of treatment with antimicrobial agents, so we are
convinced that the patient had pneumonia, pleuritis, and
brain abscesses.



Fig. 2. Gd-DTPA-enhanced MRI of the brain revealed multiple ring-enhanced masses with surrounding edema (A), and diffusion-weighted MRI (DWI) revealed
that these were high-intensity lesions (B). These lesions had nearly disappeared after 6 months of antibiotic treatment (C).
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Brain abscesses are initiated by microbial invasion of
the brain. Pyogenic bacteria evoke inflammation and
produce pus-forming masses. The responsible microor-
ganisms include staphylococcus, streptococcus, and gram-
negative bacilli [2]. Although detection of the responsible
microbacterium is generally essential, we were unable to
detect any responsible bacterium from cultivations of
sputum, blood, pleural fluid, or bronchial lavage fluid,
possibly because the patient was administered a course of
antibiotics before she presented to our hospital. Drainage
from the brain abscesses was the only means to identify
responsible bacteria, but we abandoned this option
because of the risk of spreading the inflammation into
the brain. We decided to start the treatment of brain
abscesses because patients with brain abscess generally
have a poor prognosis with high mortality rate [1].
Although Nocardia is not commonly responsible for brain
abscesses, we considered it as a responsible bacterium
because it was likely to affect both the lungs and the
brain. Nocardia infection generally occurs by inhalation
of bacteria or cutaneous invasion, and is likely to affect
the lungs, brain, and skin [3]. Treatments for nocardiosis
include surgical drainage and antimicrobial agents. ST is
considered the first therapy of choice, and combinations
of ST with aminoglycoside, CTRX, minocycline, or
carbapenem are recommended to be delivered during the
acute stage to avoid drug resistance [3,4]. Long-term
medication is recommended for 6 to 12 months for
nocardial brain abscesses, and patients should be followed
up with attention to reactivation. In our case, we were
able to identify neither the responsible bacterium nor drug
susceptibility, although the patient was successfully
treated with the combination of ST and CTRX.

T1-weighted Gd-DTPA-enhanced MRI usually shows
ring-enhanced lesions in cases of brain abscess and may
also be demonstrated in metastatic brain tumors or
glioblastomas [5]. Differentiation between metastatic
tumors and abscesses is sometimes difficult as in the
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present case. Recently, DWI of the brain was reported to
be useful in the differentiation. It is described that brain
tumors have a low-intensity area at the core of the mass;
by contrast, brain abscesses tend to be categorized as high
intensity [6–8]. These differences are likely caused by
differences in content: pus in the cavity of a brain abscess
consists of inflammatory cells, bacteria, necrotic tissue,
and highly viscous proteinaceous exudates; in contrast,
metastatic tumors usually consist of necrotic tissue debris,
fewer inflammatory cells, and clearer serous fluid than
pus. Highly viscous fluid in the abscesses results in high-
intensity areas on DWI. In the present case, DWI revealed
multiple lesions as high-intensity spots, indicating that
they are likely brain abscesses.

In conclusion, brain abscess is a condition with poor
prognosis that requires treatment as soon as possible, so
physicians should recognize the possibility when they
observe multiple brain masses. DWI is a useful tool in
differentiating brain abscesses from metastatic brain tumors.
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