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Rapidly progressing glioblastoma resembling brain abscess in leukemia
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Abstract

A 63-year-old man with a history of chronic lympho-
cytic leukemia and a prosthetic aortic valve was
hospitalized because of a mastoiditis, complicated by
meningitis and epileptic seizures. Two weeks later he
developed a lesion in the right temporal lobe. A brain
abscess was suspected. However, after treatment his clin-
ical condition failed to improve. *"Tc-Tetrofosmin brain
SPECT was performed and revealed substantially
increased tracer uptake. Due to the patient’s clinical
deterioration, surgery was considered most appropriate.
Histopathology established the diagnosis of glioblas-
toma multiforme. This case suggests a note of caution in
every case of a rapidly evolving space-occupying lesion
independently of the patient’s previous history.
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Introduction

The differential diagnosis of a brain lesion that
shows a ring-like enhancement pattern on comput-
ed tomography (CT) and magnetic resonance imag-
ing (MRI) may be difficult and typically includes
necrotic tumour and pyogenic brain abscess. A sys-
tematic approach and assessment of the patient’s
history may provide clues to narrow the differential.
Discrimination between these two entities is of
paramount importance, since they require com-
pletely different therapeutic approaches and they
carry diverse prognosis. Herewith we report on an
unusual case of a rapidly evolving glioblastoma
mimicking a brain abscess, in an immunocompro-
mised patient.

Case history

A 63-year-old man was referred to our hospital
complaining of nausea and gait disorder of two
months duration. The patient had been diagnosed
with and was treated for chronic lymphocytic
leukemia the past 5 years ; he also had cardiac sur-
gery to replace the aortic valve with a prosthesis
15 months earlier. Two months prior to his initial

referral, he had an episode of mastoiditis on the left
side, for which he was hospitalized and treated by
myringotomy with tympanostomy and tube inser-
tion. His condition was then complicated by menin-
gitis and epileptic seizures, for which he underwent
a CT scan. This demonstrated a normal brain
parenchyma (Fig. 1A) ; it also supported the pres-
ence of mastoiditis, demonstrating fluid-filled mid-
dle ears and mastoids, as well as fluid accumulation
in the frontal, ethmoidal, and maxillary sinuses. The
patient received the proper antibiotic treatment, his
condition improved and he was discharged twelve
days later.

Two weeks later he complained of right otalgia
with otorrhea and acute otitis media was diagnosed.
The neurological examination was unremarkable. A
subsequent brain CT scan at that time revealed a
space-occupying lesion 14 mm in diameter in the
posterior part of the right temporal lobe (Fig. 1B).
Considering his preceding history and the fact that
on the CT scan the brain lesion appeared to develop
in a fortnight, an abscess was the most likely diag-
nosis. The patient was treated accordingly with
intravenous antibiotics. However, after ten day’s
hospitalization and treatment his clinical condition
failed to improve. On a follow-up CT scan the brain
lesion had increased in size, developed a peripheral
ring-enhancing pattern following the administration
of contrast medium, and was surrounded by edema
(Fig. 1C).

The clinical course and the radiographic aggrava-
tion suggested the possibility of a brain tumor. In
order to evaluate the metabolic status of the lesion,
we decided to perform a brain scintigraphic study
using the tumor-seeking radiopharmaceutical tech-
netium-99m Tetrofosmin (*"Tc-TF). The single-
photon emission computed tomographic (SPECT)
study revealed substantially increased tracer uptake
in a region spatially corresponding to the brain
lesion on the last CT scan (Fig.2). This finding
denoted the presence of a lesion of strong metabol-
ic activity, which was more compatible with the
presence of a brain neoplasm.

Due to the patient’s clinical deteriorating and in
light of the aforementioned morphologic and
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Fig. 1. — A : Contrast enhanced CT. No unusual findings ;
B : 4 weeks later a lesion in the right temporal lobe appeared ;
C : follow up CT two weeks later demonstrated the lesion with
a thick irregular ring of enhancement.

metabolic findings, surgery to excise the lesion was
considered most appropriate. Histopathology estab-
lished the diagnosis of glioblastoma multiforme ;
the lesion’s cellular proliferation rate (Ki-67) — as
immunohistologically assessed by the MIB-1 label-
ing index — was 10%. Flow cytometry of the
excised tumor revealed aneuploidy and an 11% of
cells being in the S-phase of the cell cycle.

Discussion

Immunocompromised hosts are vulnerable to
several pathogens, with intracranial infections like
meningitis and brain abscess being major concerns
in the treatment of these patients. Otologic and rhi-
nosinugenic diseases are well-known precursors of
brain abscess and in the majority of cases the lesion
is singular (Yen P. T. ef al., 1995). Infection may
spread by local osteomyelitis, or by phlebitis of the
emissary veins. The temporal lobes are commonly
affected in brain abscesses of otogenic origin. In the
initial phase of infection the brain tissue reacts to
the pathogen by developing local cerebritis and sub-
sequently an encapsulated brain abscess is formed
within 10-14 days (Holmes T. M. et al., 2004 ;
Karampekios S. et al., 2005 ; Mathisen G. E. et al.,
1997).

Laboratory tests are of limited help in establish-
ing a diagnosis. Lumbar puncture is generally not
recommended, because the pathogen is rarely found,
while there is always a risk of herniation, mainly in
extended lesions. CT and MRI offer valuable infor-
mation regarding lesion morphology, while imaging
after the administration of contrast or paramagnetic
media attempts to characterize the lesions’ benign or
malignant character. Nonetheless, these imaging
modalities cannot always discriminate between
abscess, astrocytic tumor, malignant lymphoma,
metastasis, or resolving hematoma, since all these
pathologies may be associated with peripheral, ring-
like contrast enhancement. Several advanced MRI
techniques have been evaluated towards this scope.
Diffusion-weighted imaging and apparent diffusion
coefficient have been used to distinguish brain
abscesses from cystic or necrotic brain tumors with

FiG. 2. — A : ®"Tc-TF brain SPECT shows a lesion with
strong tracer uptake in the right temporal lobe ; B : *"Tc-TF
brain SPECT superimposed on CT image.

promising results (Chang S.C. et al., 2002).
Additionally, magnetic resonance spectroscopy may
assist in obtaining the correct preoperative diagno-
sis, especially when combined with diffusion-
weighted imaging (Lai P. H. et al., 2002). On the
other hand, positron emission tomography (PET)
with various tracers was not able to distinguish reli-
ably between benign nonneoplastic lesions and
malignant gliomas (Floeth F. W. ef al., 2006 ; Sasaki
M. et al., 1990).

The use of SPECT radiopharmaceuticals has been
introduced before the PET era with good results and
is gaining popularity again. Thallium-201 (**'TI) was
one of the first tracers extensively used, while tech-
netium-99m-labeled compounds have also been
studied and proved advantageous over *'Tl, due to
the 140 keV vy-ray energy and high photon flux
resulting in higher spatial resolution, with signifi-
cantly lower radiation burden to the patient (Choi J.
Y. et al., 2000). *"Tc-TF is a lipophilic diphosphine
routinely used for myocardial perfusion imaging.
Furthermore, it has been found to display tumor-
seeking properties, thus proving useful in depicting
high proliferative central nervous system lesions. It
normally does not cross the blood-brain barrier,
therefore any uptake in the brain parenchyma can be
readily recognized. We recently reported that *™Tc-
TF SPECT could reliably distinguish glioma recur-
rence from radiation necrosis and we also evaluated
the relationship between glioma and meningioma
proliferation (as expressed by Ki-67) and the uptake
of ®"Tc-TF. In both cases we verified a strong posi-
tive linear correlation between tracer uptake and Ki-
67 expression (Alexiou G. A. et al., 2007).
Furthermore, we showed that *"Tc-TF SPECT
could play a role in differentiating neoplastic from
intracerebral hemorrhage (Alexiou G. A. et al.,
2006). A site of infection and inflammation in the
brain, like a brain abscess, exhibits increased tissue
metabolism, it is therefore expected to accumulate
the radiotracer in higher amounts than the surround-
ing normal brain parenchyma.

The proliferation status in a brain abscess could
be somewhat increased compared to the surround-
ing brain, but it does not reach the levels of
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glioblastoma multiforme. In accordance with this,
there have been reports that a brain abscess may be
imaged by *'Tl, but it displays a significantly poor-
er tracer accumulation, as compared to a brain
tumor (Kinuya K. et al., 2002 ; Taki S. et al., 1999).
The lesion excised from our patient had a Ki-67
level of 10%, a finding that correlated with the
radiotracer uptake intensity recorded at the SPECT
study.

An accurate diagnosis is of paramount impor-
tance, though, since each of these entities has differ-
ent treatment and prognosis. For example, corticos-
teroid therapy should be administered in patients
with brain tumors preoperatively, but is contra-indi-
cated in cases of brain abscess.

In the present case, a glioblastoma multiforme
presented and developed in a rather unusual way,
imitating a brain abscess. Our patient was immuno-
suppressed secondary to a hematological malignan-
cy and recently suffered from mastoiditis with com-
plicating meningitis. Furthermore, the lesion devel-
oped within the short period of four weeks follow-
ing the meningitis episode. These attributes were
initially considered as more in accordance with the
diagnosis of abscess. Nevertheless, chronic lym-
phocytic leukemia is associated with an increased
incidence of secondary neoplasms. Primary brain
tumors are rarely seen, yet an increased risk relative
to the general population has been observed
(Pejsa V. et al., 2005).

In the final analysis, this case illustrates that the
possibility of a brain neoplasm should always be
kept in mind, even in cases of rapidly evolving
space-occupying lesions that resemble abscess and
independently of the patient’s previous history.
Nevertheless, a brain tumor may resemble an
abscess as well. An early differentiation is impor-
tant because the prognosis of a brain abscess is bet-
ter than that of a malignant brain tumor. Functional
metabolic brain imaging by *"Tc-TF SPECT may
prove useful in characterizing the metabolic status
of any such lesion detected by morphologic imag-
ing. It would be challenging to prospectively esti-
mate the value of implementing this modality in the
preoperative workup of similar cases, at least where
CT or MRI findings are inconclusive.
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