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Cerebral Actinomycosis : Unusual Clinical and
Radiological Findings of an Abscess
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We report a case of cerebral actinomycosis in a 69-year-old immunocompetent woman. The patient showed a progressive worsened mental status
for one week. MRI examination showed an increased size of multiple enhancing nodular lesions associated with mild perilesional edema. We per-
formed an open biopsy for the right frontal enhancing lesion. The intraoperative finding showed a yellowish friable lesion that was not demarcated
with normal tissue. Pathologically, an actinomycotic lesion with sulfur granules and inflammatory cells was diagnosed. We report an unusual case of
diffuse involvement of cerebral actinomycosis. The presence of the uncapsulated friable lesion that consisted mainly of foamy macrophages and

lymphocytes could explain the unusual radiological features.
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INTRODUCTION

Actinomycosis is an indolent, slowly progressive infectious
disease caused by an organism of the Actinomyces species”. Ac-
tinomycosis of the central nervous system (CNS) is usually sec-
ondary to hematogenous spread from a primary infection in
the lung, abdomen or pelvis or by an extension of oral-cervico-
facial disease'”. In cerebral actinomycosis, the clinical presenta-
tion and conventional radiological findings are similar to typi-
cal findings in pyogenic abscesses'. For immunocompromised
patients, local or disseminated actinomycotic abscesses may de-
velop.

We report a case of cerebral actinomycosis in a 69-year-old
immunocompetent woman. This patient had rapidly progres-
sive symptoms and unusual radiological findings as compared
with previously reported cases of brain actinomycosis.

CASE REPORT

A 69-year-old woman with no significant medical history was
admitted to our institution with a confused mental status. An
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initial brain MRI scan showed the presence of multiple small
round or ovoid lesions in the periventricular white matter of
the cerebral hemispheres. These lesions were hypointense as
seen on T1-weighted images and hyperintense as seen on T2
weighted images. No associated edema and diffusion restriction
were evident. Subsequently, the patient had a rapidly progres-
sive worsened mental state for one week, with the patient in a
semi-coma. A follow-up brain MRI examination performed
one week later showed an increased size of the lesions and mild
perilesional edema (Fig. 1A-D). As seen on contrast enhanced
T1-weighted images, the lesions showed ring or nodular en-
hancement and there was no diffusion restriction (Fig. 1E, E
G). '"H-MR spectroscopy showed an increased choline level and
elevated lactate and lipid peaks, which could be seen in both tu-
mefactive demyelinating lesions and a high grade tumor (Fig.
1H). The provisional diagnosis was multiple sclerosis, neuro-
cyticercosis or metastases. There was no metabolic evidence of
a malignancy based on torso PET-CT findings. Cerebrospinal
fluid analysis showed a WBC count of 3 cells/mL, protein level
of 36 mg/dL and a glucose level of 98 mg/dL. The opening pres-
sure was 13 cmH,O. An enzyme linked immunosorbent assay
was negative for the diagnosis of neurocysticercosis.

We performed an open biopsy for the right frontal enhancing
mass among them. The intraoperative finding showed a yellow-
ish friable uncapsulated lesion that was not well demarcated
with normal tissue and there was no necrotic pus within the
mass (Fig. 2A). Pathologically, the enhancing lesion was mostly
composed of foamy macrophages that were immunopositive
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Fig. 1. Radiological findings (pretreatment). These lesions are hypointense as seen on T1-weighted images and hyperintense as seen on T2 weighted
images with mild perilesional edema (A-D). The lesions show ring or nodular enhancement and there is no diffusion restriction (E, F and G). TH-MR
spectroscopy shows an increased choline level, decreased N-acetylaspartate level and elevated lactate and lipid peaks (H).

shown on follow-up MRI exam (Fig.
3). Despite the radiological improve-
ment, the patient did not obey by com-
mands.

DISCUSSION

Actinomycosis is a noncontagious,
slow suppurative bacterial infection

caused by Actinomices israelii®. These
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organisms are classified as gram-posi-
tive, non-acid fast branching filamen-
tous bacteria with anaerobic or micro-
aerophilic requirements. Actinomycosis
of the CNS may present as a brain ab-
scess, meningitis or meningoencephali-
* tis, a subdural empyema, an actinomy-
. .| comaand a spinal and cranial epidural
abscess®®!*1219 Actinomycosis of the

mycosis (D).

for CD68 (Fig. 2B, C). Infiltration of mature lymphocytes was
found adjacent to the vessels. Sulfur granules were present, a typi-
cal finding associated with actinomycosis (Fig. 2D). There was
no infective focus on the systemic evaluation. The patient was
treated with intravenous ampicillin/sulbactam. Three months lat-
er, MRI showed resolution of the enhancing lesions and multi-
focal encephalomalacias in periventricular white matter were

Fig. 2. Intraoperative and pathological findings. The intraoperative finding is a yellowish friable un-
capsulated lesion that is not well demarcated with normal tissue and there was no necrotic pus (A).
Pathologically, the enhancing lesion is mostly composed of foamy macrophages that were immu-
nopositive for CD68 (B and C). Sulfur granules are present, a typical finding associated with actino-

CNS is usually secondary to hematoge-
nous spread from a primary infection
in the lung, abdomen or pelvis. Howev-
er, extension from foci of an infection in
the ears, paranasal sinuses and cervico-
facial regions may proceed along connective tissue planes or
through foramina located at the base of the skull, causing focal
infection of the CNS or diftuse basilar meningitis.

Clinical symptoms are usually mild and nonspecific as the in-
terval from the onset of symptoms to diagnosis is typically long
comparing to a typical pyogenic brain abscess*'?. The clinical
features are indistinguishable from features of pyogenic infec-
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Fig. 3. Radiological findings (posttreatment). Multifocal encephalomalacias in periventricular white matter are shown (A and B) with disappearance of
enhancing lesions (C and D).

tions on intracranial and spinal structures. For a nonmeningitic
infection, the signs and symptoms are typically of a space-occu-
pying lesion, with focal neurological defects and symptoms of
increasing intracranial pressure that dominate the clinical pic-
ture. The patient in this case had only multiple brain parenchy-
mal lesions without meningitis. However, the patient had rapid-
ly progressive symptoms within one week. Therefore, the main
cause of symptoms might be related with the diffuse involve-
ment of the brain.

Actinomycotic cerebral abscesses are usually singular but may
be multiple, unilocular or multilocular; encapsulated or, less fre-
quently, unencapsulated'?. There is a predilection for involve-
ment of the temporal and frontal lobes'. Diftusion-weighted
images (DWI) is more sensitive in distinguishing between brain
abscesses and cystic tumors than conventional MRI. Restricted
diffusion for a pyogenic brain abscess has been reported previ-
ously and restricted diffusion may facilitate differentiation from
cystic brain tumors™. A pus structure has been demonstrated as
being responsible for low apparent diffusion coefficient (ADC)
values observed and the heavily impeded water mobility of pus
might be related to high cellularity and viscosity because of the
presence of inflammatory cells, bacteria, and macromolecules'?,
whereas most necrotic or cystic brain tumors show an elevated
ADC values. The capsule of the abscess showed a high ADC
value, probably due to an increase of the amount of extracellu-
lar fluid in the capsular wall from inflammation. In our case,
multiple nodular enhancing lesions showed a high ADC value
and exhibited hypointensity on DWI. These were not typical
findings of a pyogenic abscess. However, we could explain these
findings as compared to surgical and pathological findings. In-
traoperatively, the mass was an uncapsulated friable lesion that
was not well demarcated with the normal tissue and there was
no necrotic portion. Pathological findings showed that the mass
consisted mainly of foamy macrophages and lymphocytes.
There was no pus material and only inflammatory cells caused a
high ADC value and hypointensity on diffusion-weighted imag-
es. Brain abscesses have distinct spectroscopic findings that al-
low differentiation of the lesions from other entities. Typical
MR spectroscopic features of abscesses include elevated peaks
of amino acids, lactate, alanine, acetate, pyruvate and succinate
and absent signals of N-acetylaspartate (NAA), creatine and

choline*. In our case, there was an increased choline level,
normal NAA level and elevated lactate and lipid peaks in con-
trast to the spectroscopic features for brain abscesses. Typical
proton MR spectroscopic features for tumefactive demyelinat-
ing lesions include an elevated choline peak and reduced NAA
signal. A fulminant tumefactive demyelinating lesion may show
high choline and low NAA signals as well as the presence of lac-
tate, similar to the findings for the present case!".

We report a case of diffuse involvement of cerebral actinomy-
cosis in an immunocompetent patient. Based on the imaging
findings, it was difficult to distinguish cerebral actinomycosis
from other causes. The presence of the uncapsulated friable le-
sion that consisted mainly of foamy macrophages and lympho-
cytes could explain the unusual radiological features.

CONCLUSION

In this case, it was difficult to make a preoperative diagnosis
because rapidly progressive symptom and unusual radiological
findings compared with previously reported actinomycosis cas-
es. We report a rare case of cerebral actinomycosis that present-
ed unusul clinical and radiological finding, with special interest
on its neuroradiologic features.
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