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Abstract:
 Cerebral abscesses, or brain abscesses, are a severe condition, can be fatal, and have a high mortality and morbidity 

rate; especially in children with congenital heart disease. Herein, we report on a 5-year old girl, who developed a giant 

brain abscess with congenital heart disease; however, regrettably, the patient died 24 hours after her operation. Brain 

abscesses are still a major consequence of cyanotic congenital heart disease. The development of radiological imaging; 

especially,  computed tomography scans, and continuous updates on antibiotic therapy and minor invasive surgery have 

decreased the mortality rate; however, it still remains quite high. Brain abscesses in congenital heart disease have many 

pitfalls, and require a multidisciplinary approach as well as careful preoperative planning to achieve the desired outcome. 
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Introduction
 Brain abscesses are a centralized infection of the 

brains nervous system; including the parenchyma. Although, 

in adults, and more less so in pediatric patients, this illness 

is rare the risk is higher in a particular patient groups.1 

Additionally, it is a potentially deadly complication in patients 

with cyanotic congenital heart disease (CHD), as 5.0–18.0% 

of this group may develop a cardiogenic brain abscess.2 One 

of the most common predispositions to a brain abscess is 

cyanotic congenital heart disease, and Streptococccus spp. 

is the most common pathogen. Centers for Disease Control 

and Prevention have stated that congenital anomalies are 

one of the most common causes, with CHDs in the United 

States affecting over 1.0% or around 40,000 births annually.3 

Recently, brain abscess mortality has been reduced via 

new diagnostic, neurosurgical techniques and antibiotics; 

especially, the widespread use of computed tomography 

(CT) scanning, which makes for early diagnosis, an accurate 

characterization, and a quick assessment of brain abscess 

possibilities.4 In this case, antibiotics and surgical evacuation 

of the abscess becomes the standard therapy;5 however, 

in cases of CHD, management is more complex and 

challenging.6 In this article, we discuss our experience in 

managing a cerebral abscess in a congenital heart disease 

patient. 

Case report
 A 5-year-old female presented to our emergency 

room, after being screened for the Corona Virus Disease 

2019 (COVID-19), with history of decreased consciousness 

following a seizure one day before hospital admission. The 

seizures were generalized as tonic-clonic, repeating five 

times each, with a duration of 1 minute per seizure. After 

this, the patient experienced dyspnea, and her whole body 

became cyanotic. From the time she was a newborn, the 

patient had had history of a major ventricular septal defect, 

patent ductus arteriosus, and pulmonary atresia. Two 

months before admission, the patient had gradual weakness 

Figure 1 A computed tomography scan of the patient's head showed a ring-shaped hypodense cystic lesion in the 

 left frontotemporoparietal region, resulting in a significant midline shift, with marked ventricular dilatation 

 surrounded by periventricular edema.
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and convulsions in all four extremities, with pronounced 

weakness on the right side. The patient was later diagnosed 

with a brain abscess, but did not continue therapy at the 

referring hospital due to poor compliance and restrictions 

during the COVID-19 pandemic. The patient did not receive 

any course of antibiotics before admission. 

 The patient then underwent a contrast-enhanced 

CT scan of the head that revealed multiple cystic lesions 

with ring enhancement in the left frontotemporoparietal 

region. The right lateral, third and fourth ventricles were also 

dilated with periventricular edema (Figure 1). We decided to 

perform a small craniotomy to evacuate the open abscess, 

and to install intracapsular drainage. The patient received 

pre-operative antibiotics of Cefazoline 1 gr.  A postoperative 

CT scan of the head showed a reduction in the abscess 

size between the inserted intracapsular canals in the correct 

position (Figure 2).

 The patient was stable in the first few hours after 

surgery, but then deteriorates rapidly after 24 hours. 

Postoperative laboratory studies showed an increase 

in Prothrombin Time (PT) (21.3 seconds) and elevated 

hemoglobin (21 g/dl). The patient died within 24 hours 

after surgery: post-mortem culture was not obtained. The 

possibility of this patient dying was intriguing and required 

further discussion.

Discussion 
 CHDs may lead to a brain abscess, due to a right-

to-left shunt bypass; in which the blood contains bacteria, 

as it was not filtered through pulmonary circulation. This 

leads to direct entry of bacteria to the brains circulation. 

Patients with CHD usually also have polycythaemia,  which 

can cause a focal area of ischemia, which is susceptible 

to infection. This mechanism may lead to the development 

of a brain abscess.7 

 Cases of brain abscesses have long been in the 

spotlight in pediatric patients with congenital heart disease.8 

Although, the incidence and mortality rates have decreased 

significantly compared to the last few decades, due to 

the development of diagnostic and therapeutic modalities, 

the mortality rate is still high; approximately 10.0%.2 The 

outcome of a brain abscess in congenital heart disease 

varies, as. the parameters of the abscess depend on the 

disease and its fundamental characteristics: number, size 

and location, the kind of abscess organism as well as 

the intraventricular rupture of brain abscesses (IVROBA). 

A case study at Sardjito Hospital, Yogyakarta, Indonesia  

revealed that low peripheral saturation of oxygen as being a 

significant risk factor for the development of brain abscesses 

in children with CHD. The incidence of brain abscess may 

increase by 8.0%, due to a 1.0% reduction in peripheral 

oxygen saturation.9 Factors that may affect the patient’s 

outcome include: history of seizure, cyanosis, type of heart 

Figure 2 The head's postoperative computed tomography 

 scan showed a massive reduction in abscess 

 size, with intracapsular drainage inserted into the 

 abscess capsule. The midline shift is no longer 

 visible, and the left lateral ventricle was released 

 from the pressure.
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cyanotic disease, a younger age, an immunocompromised 

condition, and pre- treatment neurological status. The 

presence of cyanotic cardiac illness and a severe degree 

of congenital heart disease contributes considerably to a 

poor result.

 It is a challenge to treat brain abscesses. For both 

the neurosurgeons and internists, urgent decompression 

is a preferrable option for patients who have severe mass 

effect and progressive neurological deficit.10 The selection of 

the surgical technique has long been a subject of dispute.11 

The major option for cardiogenic brain abscess management 

is the aspiration or excision of the abscess, followed by 

parenteral antibiotic therapy; as in other cerebral abscesses 

with a mass impact. Craniotomy is rarely used as a first-

line treatment in the period before CT scanning.12 However, 

today repeated aspiration, as required or with drainage; in 

these patients has primarily replaced attempts at complete 

excision. Aspiration had better results and effects, since it 

requires a smaller site for aspiration.10

 Arlotti et al., explained that the management of 

brain abscess can include medical only, or both medical 

and surgical. Medical treatment might be attempted in 

patients without severe neurological impairment, for a small 

abscess, and if they are contraindicated to surgery. In our 

case, surgery was the best option for our patient. There are 

two major neurosurgical options for a brain abscess, these 

being: aspiration and excision with craniotomy. We choose 

an evacuation of the abscess with craniotomy and insertion 

of an intracapsular drainage; as it might have minimized 

risk of recurrence.1,13

 Complications of giant brain abscesses widely vary; 

however, IVROBA is strongly predisposed to poor outcomes 

in patients with cyanotic heart disease. Mortality rates 

have been observed as being between 39.0% and 80.0% 

following IVROBA.14 The key to reducing the likelihood of 

a poor outcome is the prevention and management of 

IVROBA. The patients outcome is improved greatly by early 

discovery, and active management in the form of drainage/

excision, followed by intrathecal and intravenous antibiotic 

therapy (depending on sensitivity).15 Abscesses should be 

managed by less invasive aspiration methods; such as, 

guided by computed tomography.10   

 However, the rate of mortality in patients with 

a cardiogenic brain abscess is higher, because of 

cardiopulmonary risks and numerous coagulation problems 

for individuals with brain abscess in addition to congenital 

cyanotic cardiopulmonary disease. This predisposing 

condition increases the risk of both anaesthesia and 

surgery.14 Significantly, higher mortality rate have also been 

reported in patients with congenital heart disease during 

aspiration of brain abscesses, which is associated with 

multiple cyanotic spells and more significant midline shift 

and cerebral edema. As found in our study, our patient 

also had an increase in PT, which was most likely due 

to coagulation disorders because of her congenital heart 

disease. The sudden deterioration in this patient's condition 

could also be due to the greater cardiopulmonary risk in 

these patients; as previously described. The cause of 

death in this patient cannot be determined for this patient 

as post-mortem analysis was not conducted.

Conclusion
 Despite decades of research, brain abscesses are 

still a deadly complication of congenital heart disease. 

The development of radiological imaging; especially CT 

scans, and continuous updates on antibiotic therapy and 

minimal invasive surgery have decreased the mortality 

rate; however, it is still high. Brain abscesses in congenital 

heart disease patients have many pitfalls and require a 

multidisciplinary approach along with careful preoperative 

planning to achieve the desired outcome. 
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