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ABSTRACT

Background: Ventricular septal defect (VSD) is one of the critical risk factors for brain
abscess. The unsterile blood in uncontrolled cyanotic congenital heart disease cases will
travel to the brain after escaping the filtration mechanism and cause brain abscess.

Case: A 40-year-old female presented with a two-week course of moderate headaches,
worsening severely four days before admission. Neurological manifestations included
attention deficits, dysarthria, right-sided hemiparesis, and proper facial palsy. Laboratory
findings indicated leukocytosis and polycythemia. Echocardiography revealed VSD. Brain
MRI with contrast suggested a single abscess lesion in the left occipital lobe. A
histopathological examination confirmed the diagnosis. Antibiotics were administered during
hospitalization, with outpatient treatment afterward. A one-month follow-up revealed new
symptoms and a subsequent surgical excision.

Discussion: Brain abscess remains a challenging and life-threatening case despite advanced
diagnostic techniques. Uncontrolled cyanotic heart disease might be an essential risk factor
for brain abscess occurrence. Thorough diagnostic examinations must be conducted to
establish the diagnosis. The optimal empirical-targeted antibiotic treatment is a cornerstone
of management. After antibiotic therapy, a surgical approach must be considered in lesions
with large-size or nonoptimal size reduction. It is essential to comprehensively manage brain
abscesses and their etiology to reduce the recurrence rate.

Conclusion: Brain abscess associated with uncontrolled cyanotic congenital heart disease
requires comprehensive treatment involving antibiotics and surgery. Addressing underlying
causes and cost-effective follow-ups with clinical and monthly imaging assessments are
essential.
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Introduction

Brain abscess is an intraparenchymal infection
characterized by a localized weakening area of the
brain parenchyma in the early stage (cerebritis).
Following an infection process, it develops into an
encapsulated collection of pus, immune cells, and other
materials.'*> The prevalence of brain abscess is
approximately 0.3—1.3 per ten thousand people per
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year.’ In the Danish National Patient Registry, the
incidence of brain abscess increased from 0.4 in 2007
to 0.8 per 100.000 adults in 2020.*

The source of infection, clinical presentation, and
outcomes of brain abscess vary significantly across
populations based on underlying comorbidities and
predisposing conditions).’ Cyanotic congenital heart
disease (CHD) has been an important risk factor for
brain abscess. The most common form was tetralogy
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of Fallot (TOF), followed by ventricular septal defect
(VSD) and transposition of great vessels.* Based on
previous nationwide cohort studies, CHD caused a
two-fold risk of CNS infection, such as brain abscess.’
The incidence of brain abscess in patients with CHD is
estimated at 2% over 13-year follow-up. Right-to-left
shunting increased the risk of brain abscess by arterial
bacteremia and hypoxic nidus for focal brain infection
(due to hyperviscosity).”

We presented here a single case of a 40-year-old
female with a brain abscess and untreated congenital
VSD as the underlying cause. This case report
highlights the importance of early detection and
correction of cardiac defects to prevent serious
complications.

Case Report

A 40-year-old female was admitted to our
emergency room with two-week-course moderate
headaches. Her headache worsened severely four days
before admission, and she was unresponsive to over-
the-counter analgesics. The patient felt nauseated and
vomited while her headache worsened. The patient was
confused and had difficulty communicating in the past
four days. One week before admission, she complained
of right-sided limb weakness and dysarthria. She
frequently hits her surroundings due to her limited
visual field. Histories of fever and malaise were
obtained in the past two weeks. She had been
diagnosed with some cardiac disease, but the details
were unknown. No recent ear, nose, sinus, or dental
infection history existed.

Her vital signs were stable, with blood pressure
110/60, heart rate 88 bpm, respiratory rate 18 breaths
per minute, peripheral oxygen saturation 85%, and
body temperature 37.80C. The clubbing finger was
noted in the physical examination. The neurological
examination showed that the patient was alert with
Glasgow Coma Scale (GCS) E4V5M6, attention
deficits, dysarthria, right-sided spastic hemiparesis,

and proper facial palsy. She never experienced seizures.

Early neuroimaging modality using non-enhanced
brain CT showed a single mass in the left occipital lobe
surrounded by perifocal edema.

The patient was hospitalized, and further diagnostic
workup was conducted. The laboratory findings
indicated leukocytosis (WBC 17,800/uL) and
polycythemia (Hemoglobin 20.4 g/dl, hematocrit 61%,
erythrocyte 6.14 million/uL. Echocardiography
reported VSD, severe pulmonary valve stenosis, and a
good ejection fraction (EF) of 60% (Figure 1). Brain
MRI with contrast enhancement shown in Figure 2
suggested a single lesion brain abscess in the left
occipital lobe. The diameter of the abscess was about.
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3.23 cm. MR spectroscopy showed the dominance of
lipid lactate. Based on the imaging results, the patient
was subsequently diagnosed with a brain abscess.
Ceftriaxone (2 g every 12h) and metronidazole (500
mg every six h) were initially administered according
to our standard practice. Comprehensive treatment was
also done through consultation with the internal
medicine and cardiology departments. After ten days
of hospitalization, the patient was discharged with
clinical improvement. In the outpatient setting, the
patient was given oral cefixime (200 mg every 12h)
and metronidazole (500 mg every six h).

During the one-month follow-up, the patient still
complained of constant headaches and new-onset
dizziness. Imaging evaluation using a contrast-
enhanced brain CT scan shown in Figure 3 suggested a
slight diameter reduction compared to a prior lesion in
the left occipital lobe and an additional lesion in the left
cerebellum (diameter 1.19 cm). We decided to consult
the neurosurgery department for this reason. Surgical
excision was conducted in addition to prolonged
antibiotics. ~ The histopathological examination
confirmed brain abscess (Figure 4). The pus culture
obtained from the surgical sample showed no growth.
Blood culture indicated Kocuria rosea, which was a
probable contaminant. After one week of
hospitalization, the patient reported symptom relief
and was discharged with continuous oral antibiotics.

Figure 1. Echocardiography reported ventricular septal
defect (VSD), severe Pulmonary Valve Stenosis, and good
ejection fraction (EF) 60%
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Figure 2. Brain MRI with contrast revealed the presence of
a brain abscess located in the left occipital lobe, measuring
approximately 3.23 cm in diameter. Additionally, MR
Spectroscopy demonstrated a significant elevation of lipid-
lactate levels, further supporting the diagnosis of a brain
abscess

Figure 3. MRI images (left) from the initial examination and
subsequent evaluation using a CT scan with contrast (right)
revealed a slight reduction in the diameter of the previously
identified lesion in the left occipital lobe. Additionally, a
new lesion with a diameter of 1.19 cm was observed in the
left cerebellum, indicating further progression of the
condition.
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Figure 4. Histological examination identified brain abscess
with  granulation tissue, extensive necrosis, and
inflammatory infiltrates

Discussion

Brain abscesses are ubiquitous central nervous
system infections requiring thorough intervention. A
brain abscess is a brain-focal infection with an
encapsulated area of pus and central necrosis. The pus
1s formed from cerebritis, which is well vascularized.
Brain abscess remains a challenging case despite
advanced diagnostic techniques. It is a life-threatening
condition with a risk of neurological deficits and long-
term complications.**® From a previous meta-analysis
by Robertson et al. (2018), the overall global number
of intracranial abscesses reached 1 million people per
year, and Southeast Asia had the most significant
incidence of 49 per 100,000.'

The hematogenous spread of brain abscesses to the
intracranial compartment mainly originates from lung
diseases, such as lung abscesses, bronchiectasis,
empyema, and pneumonia.'' Moreover, brain abscess
might also occur in patients with uncorrected cyanotic
CHD with a right-to-left shunt.!? Tetralogy of Fallot
(TOF), VSD, and transposition of great vessels
become the most common cardiogenic risk factors of
brain abscess.> Our patient was diagnosed with
cyanotic VSD, confirmed by echocardiography. In
uncontrolled cyanotic CHD, as recently presented, the
right-to-left shunt causes bypass of the standard
filtration mechanism by pulmonary capillaries, so
venous blood with low oxygen concentration
circulates within arterial blood. The bypass process
results in bacteria escaping the lymphatic system and
releasing the bacteria into circulation. The pathogens
finally reached the brain. The low-oxygen
environment allows pathogens to survive. In chronic
hypoxemia, acidosis within the brain's grey-white
matter interface eases bacteria growth.'>!* Cyanotic
CHD may lead to polycythemia and increase blood
viscosity due to chronic hypoxemia. Ischemic
conditions produce microinfarction areas suitable for
creating a nidus of infection.'* Our patient’s laboratory
results identified secondary polycythemia as a
compensatory response to chronic hypoxia. This
viscous blood also favors the pathogen to survive.
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Clinical manifestations of brain abscess vary
depending on its lesion site. The most frequent
symptom is headache.’ Brain abscess has a classical
triad of headache, fever, and focal neurological deficit
presented in about 20% of patients.” Those three were
found in our patient. Our patient also complained of
visual field deficits because the lesion was at the
occipital lobe. Right-sided-spastic hemiparesis might
be a false localizing sign commonly found in space-
occupying lesions causing considerable vasogenic
edema and herniation. From the previous hospital, a
non-enhanced brain CT scan was done. A diagnosis of
brain abscess usually begins with a brain CT or brain
MRI. In this case, an early brain CT scan showed a
round hypodense mass with a thin ring, suggesting late
cerebritis. A brain MRI with contrast was conducted
one week later and suggested an early encapsulated
brain abscess with well-defined wall and rim
enhancement. In the early capsule phase, the abscess
is- a well-defined mass with hyperintense cores on
T2/FLAIR, and the rim is usually thin and smooth.
DWI sequences are restricted strongly in necrotic core
lesions.'?

Histopathological  analyses  confirmed the
diagnosis of brain abscess in our case. Pus and blood
culture examinations were obtained on the same day.
Pus culture from tissue samples showed no growth due
to long-term antibiotic exposure. A blood culture
examination revealed K. rosea. K. rosea are low-
virulence, gram-positive bacteria found as normal skin
flora and opportunistic pathogens. Its infections are
rare in patients with brain abscesses, so we suggested
that the bacteria are possible contaminants.'® On the
other hand, Streptococcus and Haemophilus spp are
the most frequently isolated microbes in patients with
cyanotic CHD; appropriate antimicrobial therapy
should be started as early as possible.?

The optimal empirical and targeted antibiotic
treatment is the cornerstone of managing brain
abscesses. Our patient was firstly given a broad-
spectrum empirical antibiotic for brain abscess, 2
grams of ceftriaxone every 12 hours, and 500 mg of
metronidazole every 6 hours. European Society of
Clinical Microbiology and Infectious Diseases
strongly recommends 3rd-generation cephalosporin
combined with metronidazole for empirically treating
brain abscesses.!” In our setting, we did not withhold
the antibiotic regimen because surgery could not occur
within 24 hours of radiological diagnosis. After five
weeks of antibiotic treatment, 10 days intravenously,
and the remaining days via oral, the patient
complained of new onset dizziness and headache,
indicating a suboptimal response to antibiotic therapy.
A contrast-enhanced brain CT scan identified a slight
diameter reduction compared to a prior lesion in the
left occipital lobe and an additional lesion in the left
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cerebellum. As mentioned in previous research,
treatment failure cumulative incidence in brain
abscess was higher in the non-surgical group (vs. early
surgical intervention within 1 week).'® At six weeks of
onset, the patient was operated on, and the excision
method was preferred. Neurosurgical aspiration or
excision of brain abscess as soon as possible in all
patients, whenever feasible, is strongly recommended.
Neurosurgery is also pivotal in brain abscess
management to control the source of infection.!”

In our study, the patient had leukocytosis and
polycythemia, which may increase the risk of brain
abscess recurrence. Kiran et al. reported a recurrence
in a 7-year-old patient previously treated at age 2. This
patient developed polycythemia, which further results
in tissue hypoxia and ischemia, creating a suitable
environment for the growth of bacteria.”
Udayakumaran et al. (2017) mentioned that
unresolved congenital CHD might be a risk factor for
brain abscess occurrence, persistence, and
recurrence.”’ The recurrent brain abscess was
primarily found in patients with higher hemoglobin
and hematocrit levels. A previous study by Rens et al.
(2021) suggested that the recurrence of brain abscesses
might be due to untreated pulmonary arteriovenous
malformation.?! A survey by Nam et al. (2016) also
mentioned prior studies discussing recurrent brain
abscesses. Most studies found recurrence of brain
abscess in patients with idiopathic arteriovenous
malformation. This probable cause had not been
further examined in our study.?

Conclusion

Brain abscess is an intraparenchymal infection
requiring comprehensive interventions. In our case,
uncontrolled cyanotic CHD becomes a significant risk
factor. Besides standard management with antibiotic
and surgical approaches, thoroughly managing its
etiology is also essential. Regarding cost-
effectiveness, we conduct periodic follow-ups using
clinical and monthly imaging examinations to evaluate
the therapeutic success.
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