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Low-grade astrocytomas are slow-growing astrocytic
neoplasms with a high degree of cellular differentiation.
These lesions generally affect young adults and have
a tendency to progress to higher-grade astrocytomas
[1–3].

Brain abscess is the most common infectious lesion
and can be caused by many different types of patho-
gens, usually bacteria. Brain abscesses frequently arise
secondary to hematogenous dissemination of an ex-
tracranial site, by direct extension from a contiguous
suppurative focus, or secondary to meningitis [4,5].

Abscess formation within a brain tumor is un-
common. Astrocytoma with abscess is extremely rare.
Intrasellar or parasellar tumors are among the most
common neoplasms that develop such a complication
as the result of direct extension of microbial flora from
contiguous infected sinuses [6]. We present a rare case
of low-grade astrocytoma associated with abscess
formation.

CASE PRESENTATION

A 52-year-old man had underlying diseases including
non-insulin dependent diabetes mellitus and hepati-
tis B virus-related cirrhosis. He could understand what
people said but had difficulty with speech for 10 days.
He had no history of fever, trauma or hypertension.
Physical examination revealed jaundice. Neurologic
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A rare case of low-grade astrocytoma associated with abscess formation occurred in a 52-year-old
man presenting with Broca’s aphasia. He underwent craniotomy and tumor removal under the im-
pression of brain tumor with necrotic cystic change. Abscess accumulation within the intra-axial
tumor was found intraoperatively. Literature related to brain abscess with brain tumor is reviewed,
with an emphasis on abscesses with astrocytoma. We discuss the common brain tumors that are
associated with abscess, pathogens that coexist with brain tumor, and the pathogeneses of coex-
isting brain abscess and tumor. It is very important to know how to differentiate between and
diagnose a brain abscess and tumor, or brain abscess with tumor, preoperatively from clinical pre-
sentation and through the use of computed tomography, conventional magnetic resonance imaging,
diffusion-weighted imaging or magnetic resonance spectroscopy.
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examination revealed Broca’s aphasia. Hematologic
examination and biochemistry demonstrated coagu-
lopathy, hyperbilirubinemia and thrombocytopenia,
but no leukocytosis or elevated C-reactive protein.

Under the impression of cerebrovascular disease,
computed tomography (CT) scan was performed.
Noncontrast CT demonstrated a left temporal hypo-
dense lesion with perilesional edema (Figure 1A), and
contrast-enhanced CT demonstrated mild hyperdense
soft tissue components with mild enhancement in the
left temporal lobe (Figure 1B). Magnetic resonance
imaging (MRI) demonstrated a mass lesion in the left
temporal lobe with hyperintensity on T2-weighted
images and hypointensity on T1-weighted images.
After the administration of contrast medium, the le-
sion showed a thickened, enhanced wall (Figure 2).
Diffusion-weighted imaging (DWI) demonstrated
hyperintensity and apparent diffusion coefficient
(ADC) revealed hypointensity. Brain abscess was sus-
pected according to the DWI findings (Figure 3). Mag-
netic resonance spectroscopy (MRS) showed decreased
N-acetylaspartate (NAA, 2.0 ppm) and creatinine (Cr,
3.0 ppm), elevated choline (Cho, 3.2 ppm), and pro-
minent lipid peak (1.3 ppm) at the lesion (Figure 4),
which led to a diagnosis of glioblastoma or metastatic
brain tumor.

The patient received surgery under the impression
of a brain tumor with necrotic cystic change. Cranio-
tomy and removal of the temporal mass were per-
formed. During the operation, yellow-grayish material

flowed out from the center of the tumor. Pathology 
of the tumor revealed World Health Organization
Grade II astrocytoma (Figure 5) and culture revealed
oxacillin-sensitive Staphylococcus aureus. Due to the
accidental finding of brain abscess, antibiotic therapy
with oxacillin and cefepime were given. After treat-
ment, the patient was discharged without any speech
disorder.

DISCUSSION

We present a rare case of low-grade astrocytoma as-
sociated with abscess formation. This patient received
surgery under the impression of a brain tumor with
necrotic cystic change. During operation, a brain ab-
scess within the tumor was found accidentally. The
pathology of the tumor demonstrated low-grade as-
trocytoma and the culture of the abscess revealed
oxacillin-sensitive S. aureus. The definite diagnosis of
this patient was low-grade astrocytoma with abscess
formation.

We reviewed previous literature related to brain
tumors with abscess. Intracranial neoplasms contain-
ing abscesses were first described by Asenjo in 1950
[6]. There are few reported cases of abscesses within
brain tumors; most are within pituitary tumors
[7–10]. Intrasellar or parasellar tumors are among the
most common neoplasms that develop such a com-
plication, as the result of direct extension of microbial

Figure 1. (A) Noncontrast computed tomography demonstrates left temporal hypodense lesion with perilesional edema. (B) Contrast-
enhanced computed tomography demonstrates mild hyperdense soft tissue components with mild enhancement in the left temporal lobe.
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flora from the sinuses [6]. Hatiboglu et al reported 
a pituitary abscess with adenoma [10]. Pituitary ab-
scess secondary to an adenoma is rare. Only 19 cases
have been reported. Craniopharyngioma with ab-
scesses were first described by Riser in 1956 [6]. Few
cases of abscess within a craniopharyngioma have
been reported [9,11,12].

There are few reported cases of abscess within an
intra-axial tumor such as glioblastoma multiforme
[9], astrocytoma [6,13], ependymoma [6,14], and me-
dulloblastoma [6]. Mohindra and Gupta reviewed
two cases of glioblastoma with abscess [6]. Noguerado
et al reported an abscess within a glioblastoma multi-
forme first and Ichikawai et al presented a rare case of
abscess within a glioblastoma as well [9]. Bansal et al
reported a child with a right parieto-occipital astro-
cytoma [13]. Two cases of brain abscess with astrocy-
toma were reported. At present, our case is the third

case of low-grade astrocytoma with abscess. There are
few reported cases of abscess within an extra-axial
tumor, most within meningioma [14–20]. Shimomura
et al were the first to report a case of meningioma
with abscess formation [15]. Five cases of meningioma
with abscess have been reported to date [14–20]. A
few cases of abscess with brain metastasis have been
reported [13,21,22].

We reviewed the literature on cases of low-grade
astrocytoma with abscess. Two such cases have been
reported (Table 1). Bansal et al described a child with
a right parieto-occipital astrocytoma. Histopathologic
examination showed a tumor composed of astrocytic
cells. This abscess was seen in tumor areas. The pus
was teeming with Gram-negative bacilli and showed
heavy growth of Pseudomonas aeruginosa [13]. Mohindra
and Gupta presented a case of a midline posterior fossa
tumor with abscess [6]. Histopathology revealed many
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Figure 2. Magnetic resonance imaging demonstrates a mass lesion
in the left temporal lobe with: (A) hyperintensity on T2-weighted
images; (B) hypointensity on T1-weighted images. (C) After
administration of contrast medium, the lesion shows a thickened
enhanced wall.
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inflammatory cells interspersed in a low-grade tumor
with glial differentiation, suggestive of a low-grade
astrocytoma containing an abscess [6]. We also present
a rare case of low-grade astrocytoma associated with
abscess formation. The pathology of the tumor revealed
WHO Grade II astrocytoma, and the culture of the
abscess was positive for oxacillin-sensitive S. aureus.

The pathogenesis of brain tumors with abscesses
is thought to be related to multiple reasons, such as
destruction of the blood–brain barrier, fenestration of
vessels, tumor bleeding with hematoma, and hormonal
imbalance [7,9,15]. First, disruption of the blood-brain

barrier and fenestration of vessels by brain tumors
are important in the development of abscess. Second,
tumor bleeding with hematoma acting as a culture
medium is important in the development of an abscess
as well. Glioblastoma, which has no blood–brain bar-
rier, and the nutritious hematoma within the tumor,
may induce metastatic abscess by sepsis [9]. Menin-
gioma may also cause fenestration of vessels and 
destruction of the blood–brain barrier such as a metas-
tatic brain tumor and glioblastoma [15]. Third, chron-
ic hormonal overstimulation is the pathogenesis of
pituitary adenoma with Toxoplasma gondii infection [7].

The immune system and the blood–brain barrier
play important roles in resisting bacterial infection.
Immunocompromised patients are at risk for brain
abscess. Brain abscess can be attributed primarily to
immunodeficiency and secondarily to various im-
munosuppressive agents that are used in aggressive
cancer treatment and organ transplantation [4,5]. De-
struction of the blood–brain barrier by a brain tumor
is also a factor in the development of brain abscess.
Analyzing the pathogenesis of the brain abscess with
tumor, our patient had hepatitis B virus-related cir-
rhosis (Child-Pugh Class A). The immune system of
the patient was compromised and the blood–brain
barrier may have been destroyed by the tumor. Brain
abscess associated with tumor may occur in immu-
nocompromised patients with destruction of the
blood–brain barrier by the tumor.

Brain abscess may be caused by aerobic, anaerobic,
Gram-positive and Gram-negative bacteria. What is the
common pathogen of abscesses with tumors? We sum-
marize the previous pathogens of cerebral abscess
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Figure 4. Magnetic resonance spectroscopy reveals decreased 
N-acetylaspartate and creatine, elevated choline, and prominent
lipid peak at the lesion.
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Figure 3. (A) Diffusion-weighted imaging shows hyperintensity; (B) apparent diffusion coefficient reveals hypointensity.
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with brain tumor and emphasize abscesses with intra-
axial brain tumors in Table 2. The data indicate that 
S. aureus was the most common organism in intra-
axial tumors. The findings of our case are consistent
with these results. This indicates that homogeneous
spread is the pathogenesis of abscesses with intra-axial
tumors.

Brain abscesses and tumors are usually diagnosed
on the basis of findings from CT and MRI, together
with clinical presentation [23]. However, early diag-
nosis of brain abscess and brain tumor remains chal-
lenging. It is more difficult to diagnose brain abscesses
associated with tumors. DWI and ADC have recently
shown promise in differentiating ring-enhancing le-
sions such as a brain abscess and malignant neoplasm
[23,24]. MRS has also been widely applied in differ-
entiating ring-enhancing lesions such as brain abscess
and malignant neoplasm [23,24]. Combined proton
MRS and diffusion-weighted MRI were used to
establish the preoperative diagnosis of brain abscess
and tumor [23].

Previously reported experience with DWI, hyper-
intensity within the central portion of a ring-enhancing
mass on DWI and a low ADC suggest cerebral abscess
[24]. In our case, DWI demonstrated hyperintensity
and ADC revealed hypointensity. According to DWI,
brain abscess over the left temporal lobe was highly
suspected. On MRS, the presence of lactate cytosolic
amino acids with/without succinate, acetate, alanine
and glycine can be regarded as a marker for abscess,
and lactate and choline for nonabscess cases [23]. In
our patient, MRS revealed decreased NAA and Cr,
elevated Cho, and prominent lipid peak at the lesion,
which were initially thought to be compatible with the
usual findings for metastatic brain tumor or glioblas-
toma. Owing to the finding of DWI and MRS, we could
not differentiate brain tumor and abscess or coexisting
tumor with abscess preoperatively.

In summary, we presented a rare case of astrocy-
toma associated with abscess formation. We discussed
the common brain tumors that are associated with ab-
scess, pathogens that coexist with brain tumors, and
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Figure 5. Polymorphonuclear cells and low-grade astrocytoma
detected under the microscope indicates the coexistence of brain
abscess and low-grade astrocytoma (hematoxylin & eosin, 100×).
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the pathogeneses of coexisting brain abscesses and tu-
mors. It is very important to understand how to diag-
nose brain abscess and tumor, or brain abscess with
tumor, preoperatively, based on clinical presentation
and findings from CT, MRI, DWI or MRS.
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