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ABSTRACT

INTRODUCTION: A brain abscess is a localized focal area of intracerebral infection that develops into a 
collection of pus surrounded by a well vascularized capsule. It has a rare incidence of 2% of all space occu-
pying lesions and the deep-seated thalamus as a location is reported in 1.3 to 6% of all brain abscesses. The 
use of stereotactic neuronavigation-guided surgical evacuation is a minimally invasive option for achieving 
good treatment results.

MATERIALS AND METHODS: A 67-year-old female with constant headache, vertigo, staggering and 
muscle weakness for the right leg developed memory problems and confusion few days prior to admission in 
the Department of Neurosurgery. Upon examination, raised intracranial pressure, right-sided spastic hemi-
paresis, and memory and cognitive disturbance were present. The laboratory results showed leukocytosis, 
elevated glucose, cholesterol and C-reactive protein levels. A computed tomography (CT) scan showed a cir-
cular ring-like lesion localized in the region of the left thalamus that enhanced its peripheral hyperdensi-
ty after contrast application. Neuronavigation-assisted surgical evacuation was executed. A biopsy needle 
was inserted in the left thalamic region and the evacuated sample was sent for pathological and microbio-
logical examinations.

RESULTS: The lesion was verified as an abscess and antibiotic therapy was prescribed for 20 days based 
upon the isolated bacterium and its sensitivity.

CONCLUSION: An abscess localized in the deep-seated region of the brain is a diagnostic and therapeutic 
challenge. Frameless neuronavigation-guided surgical procedure is an elegant option for minimally inva-
sive approach that allows evacuation and additional examination for correct diagnosis and effective treat-
ment.
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INTRODUCTION 
A brain abscess is a localized focal area of in-

tracerebral infection (cerebritis) that develops into a 
collection of pus surrounded by a well vascularized 
capsule (1,2). In the developing world it has a rela-
tively rare incidence of 2% of all space occupying le-
sions. The deep-seated thalamus as location for this 
inflammatory process is reported in 1.3 to 6% of all 
brain abscesses (3). The treatment options for such 
lesions are somewhat limited and every single case 
is a therapeutic challenge for the physician. The neu-
ronavigation-guided surgical procedure is an elegant 
minimally invasive option for achieving good treat-
ment results.

MATERIALS AND METHODS
A 67-year-old female was complaining of con-

stant headache, vertigo, staggering, and muscle 
weakness in the right leg for 2 weeks before coming 
to the Department of Neurosurgery. Few days prior 
to admission memory problems and confusion start-
ed to manifest.

Upon examination the patient had symptoms 
of increased intracranial pressure, right-sided spas-
tic hemiparesis, and memory and cognitive distur-
bance. The Glasgow Coma Scale (GCS) was 15.

The laboratory results showed slight leuko-
cytosis - 11.56x109 g/L (normal range 4.0-10.0x109 
g/L), an elevated glucose level - 11.1 mmol/L (nor-
mal range 4.1- 5.9 mmol/L), elevated cholesterol lev-
el - 5.92 mmol/L (normal range 2.70-5.20 mmol/L), 
and abnormal level of the inflammatory marker C-
reactive protein (CRP) - 16.53 mg/L (normal range 
0-5 mg/L). 

A computed tomography (CT) scan showed a 
21 mm circular ring-like lesion localized in the re-
gion of the basal ganglia, on the left. There was no 
sign of edema. After application of the contrast ma-
terial, the peripheral 2 mm hyperdense ring of the 
lesion enhanced its hyperdensity and the center re-
mained hypodense with no change compared to the 
uncontrasted image. On the CT scan, slight com-
pression of the third ventricle and dislocation on the 
middle axis were also visible (Fig. 1).

The medical history of the patient, the physical 
examination, the laboratory results and the imaging 
pointed to a differential diagnosis of a primary tu-

mor, a secondary tumor (metastasis), and an abscess 
occupying the deep-seated part of the cerebrum - the 
left thalamus. After discussion on all aspects of the 

Fig. 1. Preoperative CT scan

Fig. 2. Medtronic StealthStation S7 surgical navigation 
system
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case and the possible treatment options, a decision 
for surgical intervention was made. Given the spe-
cific localization of the lesion at the base of the cere-
brum the operating team decided to use Medtron-
ic StealthStation S7 surgical navigation system avail-
able in the department (Fig. 2).

The CT sequence data was loaded onto the nav-
igation system software. Then the patient was posi-
tioned on the back with head placed on а Mayfield 
3-pin holder with rotation to the right. Registration 
of imaging to physical space was carried out (Fig. 3.).

An incision in the left frontal region followed. 
Craniectomy with dural periostal sutures was the 
next steps. After that, in a section of the dura matter, 
an image-guided biopsy needle was inserted through 
the frontal brain region into the left thalamus (Fig. 4). 

Aspiration followed. The overall duration of the 
operation was 1 hour.

RESULTS
By inserting the biopsy needle in the left tha-

lamic region it was possible to evacuate 3 mL of thick, 
turbid, brown-red colored liquid. The sample was 
sent for pathological examination and, based on the 
macroscopic and microscopic features, the substance 
was classified as pus and accordingly the lesion was 
verified to be an abscess. The evacuated sample not 
only provided the correct diagnosis, but was also 
used for microbial culture to find the specific bacte-
rium - a coagulase-negative Staphylococcus - and its 
antibiotic sensitivity (antibiogram).

The successful drainage of the abscess (Fig. 5.) 
and the appropriate antibiotic therapy prescribed for 
20 days based upon the antibiogram results proved 
to be an effective treatment for our patient who was 
discharged 6 days after the surgical intervention with 
improvement of the neurological symptoms. 

DISCUSSION
Keeping this case in consideration, a couple 

of aspects need to be taken into consideration and 
discussed.

One of them is choosing the appropriate treat-
ment method - a conservative one with antibiot-
ic therapy only or combination of surgical interven-
tion and antibiotics. On one hand an abscess local-
ized in the brain has a unique protector - the blood- 
brain barrier (BBB) and on the other, the lesion itself 
has a fibrous capsule with specific permeability (4,5). 
In vivo studies have demonstrated that an appropri-
ately chosen antibiotic in an optimal dosage regimen 
can achieve substantial concentrations in the ab-
scess. However, despite the high concentration with-
in the cavity, additional factors, like the level of pH, 
protein binding and degradation by the bacterial en-

Fig. 3. Neuronavigation trajectory guidance screenshot

Fig. 4. Neuronavigation-assisted insertion of biopsy 
needle into the lesion

Fig. 5. Postoperative CT scan
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zymes can lower the efficacy of the antibiotic therapy 
(6). A number of reports stated that monotherapy or 
a combination of antibiotics alone leads to a success-
ful treatment of patients with brain abscesses with no 
significant difference in morbidity or mortality rates 
compared to patents that have undergone a surgical 
procedure (7,8,9,10). However, an important note is 
that the surgical procedure has both diagnostic and 
therapeutic value. Excision of the abscess or aspira-
tion with biopsy needle of the pus allows identifica-
tion of the causative bacterium and its antibiotic sen-
sitivity in up to 85% of the cases. Thus a proper ther-
apy can be chosen to lower the chance of antibiotic 
resistance and also reduce the size of the lesion us-
ing significantly shorter courses of antibiotic treat-
ment are possible (9,10,11,12). Frame-based stereo-
tactic or frameless navigation-assisted surgical aspi-
ration and drainage also have the advantage of intra-
cavitary instillation of antibiotics, which is shown to 
reduce the length of systemic therapy, thus avoiding 
the side effects of the drugs, shortening the hospital 
stay and having economic importance by reducing 
the cost (13). The combination of surgical and antibi-
otic treatment gives the best therapeutic results and 
only selected cases can be treated conservatively (14). 
Excision or aspiration of the abscess is recommended 
in the cases where the diameter of the lesion is more 
than 2.5 mm or there is mass effect (15).

Another thing to consider is the imaging mo-
dalities. CT scan and magnetic resonance imaging 
(MRI) do not have absolute sensitivity and specifici-
ty. In a number of cases, a ring-enhancing lesion on a 
CT scan suggests a neoplasm and only surgical inter-
vention permits the correct diagnosis of an abscess 
and its proper treatment. A highly specific and sen-
sitive modality that can differentiate pyogenic brain 
abscess from necrotic tumor is the diffusion-weight-
ed MRI sequence. However, it is rarely used in the 
clinical practice (9,12,16). 

Deep-seated lesions have an important anatom-
ical proximity with the ventricular system. There is 
experimental data that suggests a different structure 
of the capsule formation on the cortical side com-
pared to the ventricular one. As the cortical one is 
thicker, the brain abscess is prone to spontaneously 
rupture medially into the ventricle rather than later-
ally onto the cortical surface (17,18). If this rare com-
plication occurs, a poor outcome for the patients is to 

be expected with mortality rates ranging from 40% 
to 80%. For this reason, in the case of deep-seated 
abscesses with high risk of spontaneous rupture into 
the ventricles, the lesion must be aggressively treated 
as soon as possible by evacuation methods in combi-
nation with appropriate intravenous administration 
of antibiotics (19).

Considering the previous points in this discus-
sion the eternal question to operate or not to oper-
ate should be changed to how to operate. Different 
minimally invasive approaches to the basal ganglia 
have been reported, including stereotactic aspiration, 
repeated aspiration, freehand aspiration, stereo-en-
doscopic aspiration and ultrasound-guided aspira-
tion. Ever since its introduction, frameless stereotac-
tic surgery has been evolving and improving, and to-
day the image-guided target localization is shown to 
be comparable and at times even superior to the clas-
sic frame-based localization (21,22).

 CONCLUSION
An abscess localized in the deep-seated regions 

of the brain is a diagnostic and therapeutic challenge 
even to the most experienced medical practitioner. 
The rarity of cases and thus the experience in the 
field, the limitations of the antibiotic treatment and 
the localization perplexity of the surgical approach 
are among the reasons for the difficult treatment 
of these lesions. Frameless neuronavigation image-
guided surgical procedure is an elegant option for the 
minimally invasive approach to deep-seated lesions. 
Consecutive evacuation can be used for additional 
examination aiding the diagnosis in order to provide 
the best possible treatment of the patient.
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