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Case Report

Abstract
Brain abscesses occur in both immunocompetent and immuno-
suppressed individuals. Depending upon the immunological sta-
tus of the patient, clinical risk factors and causative organisms, 
which may be multiple in a single lesion, are variable. Streptococ-
cus intermedius is a well-known cause of brain abscess, but abscess 
caused by Actinomyces is unusual. Brain abscess containing both 
S. intermedius and Actinomyces species is extremely rare in im-
munocompetent hosts. We report a case of brain abscess caused 
by both organisms in an immunocompetent man without previous 
infections. 
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Introduction
Brain abscesses remain a major medical concern with an on-going 
mortality rate of approximately 10% [1]. These infections reach the 
central nervous system via direct spread from a contiguous infected 
focus, or via haematogenous spread [2]. Direct spread from extra 
cerebral Para meningeal sites including the oral cavity, Para nasal 
sinuses and ear accounts for 20-60% of cases [3]. Haematogenous 
spread may occur from a multitude of systemic foci including lungs, 
skin, pelvis and endocardium. Predisposing factors are identified 
in 80% patients, with otogenic infection being the most common 
[4]. The common causative organisms include streptococci (34%) 
and Staphylococcus aureus (18%) among cultured bacteria 
[5]. Actinomyces species are a rare cause. A recent study on the 
microbiological profiles of brain abscesses in 118 patients, reported 
89/118 patients as having positive blood cultures with 105 different 
organisms. 63.8% of these positive blood cultures grew aerobes and 
30.5% anaerobes.  86.5% of positive blood cultures were mono-
microbial and 6% had both aerobes and anaerobes [4]. 

Herein, we describe an unusual case of a 69 year old immunocom-
petent man who became infected and developed a brain abscess 
consisting of both Actinomyces and Streptococcus intermedius.

Clinical History
A 69 year old man with history of coronary artery disease was 
admitted to a tertiary care hospital in New York. He presented with 
a complaint of several weeks of worsening headache, flashes in 

front of his eyes and one week of change in mental status, frequent 
falls and difficulty with ambulation. The patient had no history 
of neoplasm, recent dental procedure, dental pain, sinusitis, ear 
infection or other infectious process. A prior MRI brain had been 
done at an outside hospital but was unavailable for review at the 
time of admission.

At the time of admission, his vital signs were T100.4, BP146/79, R 
16 and HR 76. The general physical examination revealed normal 
pulmonary findings, no abdominal tenderness, oral lesions or 
cardiac murmur. Initial neurological exam revealed receptive and 
expressive aphasia, right homonymous hemianopsia, marked right 
beating nystagmus with partial right CN VI palsy, mild right upper 
motor neuron facial weakness, right hemiparesis and ataxia.

Initial CT scan of the head showed a heterogeneous lesion in the left 
parietal lobe with adjacent vasogenic edema. Subsequent MRI brain 
detected a large ring-enhancing left parietal lobe lesion thought 
to represent a neoplasm (Figure 1 A, B). CT scan of the chest, 
abdomen and pelvis showed renal cysts and bilateral hypodensities 
in the pelvic bones, as well as an enlarged, heterogeneous prostate 
gland. The initial WBC was 7.1 with 75% neutrophilic leukocytes. 
The patient was admitted with the working diagnosis of neoplasm, 
likely metastatic to the brain.

In the hospital, his mental status declined and he became febrile 
to 102 F. C-reactive protein was 5.6 (normal <1) and ESR was 
28 (normal <20). An urgent brain biopsy produced purulent 
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material, which was sent for microbiological culture as well as 
for neuropathogical examination. Cultures grew Streptococcus 
intermedius, later cultured from blood and CSF as well. Histological 
examination of the exudate showed bacterial aggregates (Figure 1, 
C) some composed of gram positive cocciin pairs and large groups 
(Figure 1,D) and others containing gram positive filamentous 
organisms consistent with Actinomyces(Figure 1, E).

The patient was treated initially with linezolid, ceftriaxone, and 
metronidazole. Interferon gamma releasing assay, HIV testing 
and Toxoplasma gondii serology were negative. Tran’s esophageal 
echocardiography, chest x-ray and oral cavity examination were 
unrevealing.

Electroencephalogram showed disorganization, background slow-
ing and triphasic waves consistent with diffuse cerebral dysfunc-
tion and a stimulus responsive pattern. Linezolid was administered 
for 7 days, ceftriaxone was replaced with ampicillin for Actinomy-
ces coverage and metronidazole was continued. Sixteen days later a 
repeat MRI brain showed a single left parietal intracerebral abscess 
with adjacent vasogenic edema. In addition, there was ependymal 
enhancement with intraventricular restricted diffusion; compat-
ible with ventriculitis. The patient underwent left parieto-occipital 

craniotomy with resection of abscess wall and placement of an ex-
ternal ventricular drain. Neuropathological examination showed a 
fibrotic abscess wall without organisms.

The hospital course was complicated by persistent fever, Strepto-
coccus intermedius bacteremia, methicillin resistant Staphylococ-
cus aureus pneumonia and respiratory failure requiring tracheos-
tomy with no evidence of neurological recovery. Subsequent CT 
scan showed increased edema within the left parietal lobe and per-
sistent left to right shift. The patient died on the 36th hospital day. 
Autopsy was not obtained.

Discussion
Streptococcus intermedius is a common commensal organism of 
the oral cavity and gastrointestinal tract, and is a known cause of 
brain abscess [6]. There are multiple case reports describing brain 
abscess secondary to Streptococcus intermedius[7,8,6]. In a case 
series of two patients, brain abscess in the frontal lobe caused by 
Streptococcus intermedius were described in a 13 and 52 year 
old males. The predisposing factor was paranasal sinusitis of the 
frontal and ethmoid sinuses in one patient while the primary 
source remained unknown in the second patient [8]. 
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Actinomycosis is a chronic and slowly progressing disease due to 
Actinomyces species, part of the endogenous flora often found 
on mucous membranes [9]. Orocervical infection is the most 
common, representing 50% of all cases with the predisposing factor 
being dental procedures or oral trauma [10]. Actinomyces may 
also produce pulmonary (15-20%) or abdomino-pelvic disease 
(20%) [10]. Actinomyces infection is rare in the central nervous 
system (CNS) where this infection may manifest as brain abscess, 
meningitis, meningoencephalitis, subdural empyema or epidural 
abscess [10]. MRI studies may be helpful as Actinomyces abscesses 
typically occur as single lesions within the frontal or temporal lobes 
and infrequently as multiple granulocytic actinomycetomas[11]. 
The typical imaging findings in brain abscess include T1-
hypointense, T2 hyper intense fluid collection with peripheral 
rim enhancement and adjacent vasogenicedema. The abscess wall 
typically demonstrates T2 signal hypo intensity[12]. On diffusion 
weighted images, restricted diffusion is present within the abscess, 
attributed to the viscosity of its contents [13].

Brain abscesses do not trigger robust systemic inflammatory 
responses, which can be due to incapability of the central nervous 
system (CNS) in mounting a significant immune defence itself. 
A gliotic zone develops slowly around the site of infection but 
does little, however, to limit the spread of infection. The limited 
immune surveillance of the CNS makes it important that the CNS 
cells be able to recognize and rapidly respond to infection [14]. 
Delayed systemic inflammatory response can lead to delays in 
diagnosis of brain abscesses as in our patient. A literature review 
conducted for the purpose of this study revealed a single case of 
polymicrobial brain abscess containing Streptococcus intermedius 
with Actinomyces and Capnocytophaga in a patient with cyanotic 
congenital heart disease [15]. Indeed, 80% of cases of brain abscess 
have a predisposing factors identified clinically [3]. However, in 
the present case, no predisposing factors were identified after an 
extensive evaluation. 

The correct diagnosis for the present case was made at the time of 
craniotomy because a prior infectious process was not identified 
clinically. An extensive systemic evaluation for neoplasm was 
unrevealing, but the working diagnosis remained “metastatic 
carcinoma” until the time of surgery. Interestingly, only Streptococcus 
intermedius grew from culture, and histological examination was 
required to identify the Actinomyces. Actinomyces is difficult to 
grow in culture, but its identification produced a change in the 
patient’s antibiotic regimen. Despite aggressive surgical drainage 
and treatment with appropriate antibiotics, our immunocompetent 
patient died, an outcome which still occurs today, albeit at a lower 
frequency than in the past [16]. 

Conclusions
Our case emphasizes the importance of considering a diagnosis 
of abscess in complex brain mass lesions, especially those that are 
ring-enhancing on MRI, despite failure to find a systemic infection, 
and in the face of a relatively low leukocyte count. 

Brain abscesses do not necessarily provoke a systemic inflammatory 
response in the early stages. The patients may not manifest fever 
and examination of the CSF may be unrevealing. In addition, 
histological examination may reveal organisms that do not grow 
well in culture, but whose identification will enable the appropriate 
antibiotic to be used in treatment.
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