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Abstract: Cardiovascular disease is a leading cause of mortality in all ages worldwide. Tetralogy of Fallot (TOF) is the most 

common cyanotic congenital heart disease (CHD) accounting for 10%. There have been several reports of neurological 

complications associated with TOF. Although it is known, brain abscess (BA) is a serious complication in patients with uncorrected 

CHD mostly in the age of 4-7 years-old. We report a case of a 7 year old male who presented with a 3 month history of left sided 

body weakness and a 3 week history of a headache and fever. Patient was chronically unwell since birth where he would experience 

occasional episodes of exertional dyspnoea which was never investigated. Chest xray showed a globular-shaped heart. CT scan 

brain showed a 1,8 x 1,3 x 1,5 cm ring-enhancing lesion in the right parietal region with minimal perilesional vasogenic edema 

communicating with the body of the lateral ventricle, with enhancement of the ependymal lining of the ventricle; echocardiography 

revealed ventricular septal defect (VSD), overriding of aorta, obstruction to right ventricular outflow tract and hypertrophy of right 

ventricle consistent with a diagnosis of TOF. We elected to manage the patient conservatively on intravenous antibiotics, Patient 

improved significantly neurologically and was transferred to the cardiothoracic surgeons for further management of TOF. 
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1. Introduction 

Cardiovascular disease is a leading cause of mortality in all 

ages worldwide [1, 2]. Tetralogy of Fallot (TOF) is the most 

common cyanotic congenital heart disease (CHD) accounting 

for 10%. The TOF is characterized by ventricular septal defect, 

overriding aorta, hypertrophy of right ventricle and right 

ventricular outflow tract obstruction (RVOT) which can be 

valvular, infundibular or both [3, 4]. Tetralogy of Fallot (TOF) 

is a leading cause of cyanotic congenital heart disease and 

forms about 10% of total congenital heart diseases and 

constitutes 13- 70% of all brain abscess [5, 6]. 

2. Case Presentation 

A 7 year old male who presented with a 3 month history of 

left sided body weakness and a 3 week history of a headache 

and fever. There was no history of trauma. Patient was 

chronically unwell since birth where he would experience 

occasional episodes of exertional dyspnoea which were never 

investigated. His mother noted that he had a smaller body size 

as compared to children of his age. He attained all his 

developmental milestones on time. 3 months prior to 

presentation he developed weakness of the left upper limb 

which was followed by weakness of the left lower limb. 

Symptoms progressed until he could no longer mobilize. three 

weeks prior to presentation he then started complaining of a 

severe global headache which was associated with none 

projectile vomiting but there were no seizures. At the same 

time he developed a fever with temperature of 38,7°C. No 

family history of malignancies or congenital malformations. 

Patient was admitted at a local hospital where a lumbar 

puncture was done which showed about 2000 white cells 
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predominantly polymorphonuclear leucocytes, turbid colour, 

a glucose of 2,1 mmol/l and a slightly elevated protein with 

which he was subsequently started on intravenous antibiotics 

for a bacterial meningitis.  

Patient started showing signs of deterioration while at the local 

Hospital which prompted a referral to our emergency department. 

Patient was initially admitted by paediatricians who ordered a CT 

scan of the brain after which they consulted Neurosurgeons. 

On examination, he was an ill looking patient in mild 

respiratory distress as evidenced by use of accessory muscles 

of respiration, had grade 4 clubbing. His level of 

consciousness was 15/15, pupils were 4mm bilaterally, regular 

and reactive to both light and accommodation. There was left 

sided hemiparesis, hypertonia, hyperreflexia and had a 

positive Babinski sign and clonus. 

Chest examination revealed a murmur but examination of 

all the other systems was normal. 

Complete blood count showed an MCV of 56,5, 

haemoglobin of 11 gd/l, PLT of 180. Urea and electrolytes 

showed a mild hyponatremia of 128mmol/l, potassium of 

4,7mmol/l, Urea of 5,8mmol/l and a creatinine of 114. No 

organism was isolated from blood culture samples. 

Chest x-ray showed a globular-shaped heart.  

CT scan brain showed a 1, 8 x 1, 3 x 1,5 cm ring-enhancing 

lesion in the right parietal region with minimal perilessional 

vasogenic edema communicating with the body of the lateral 

ventricle. The ventricles were moderately dilated and showed 

increased enhancement of the ependymal lining with 

appearances consistent with a communicating hydrocephalus 

with ventriculitis. Patient was investigated for the exertional 

dyspnoea with echocardiography which revealed ventricular 

septal defect (VSD), overriding of aorta, obstruction to right 

ventricular outflow tract and hypertrophy of right ventricle 

consistent with a diagnosis of TOF. 

We elected to manage the patient conservatively on 

intravenous antibiotics ceftriaxone and metronidazole for 6 

weeks then followed by oral antibiotics for a further 6 weeks 

since the size was small and it was deep seated and the fact 

that it had already ruptured into the ventricle and also the 

newly diagnosed and uncorrected TOF. Patient improved 

significantly neurologically and was transferred to the 

cardiothoracic surgeons. 

 

 

 

Figure 1. CT scan brain showing a 1,8 x 1,3 x 1,5 cm ring-enhancing lesion in 

the right parietal region with minimal perilessional vasogenic edema 

communicating with the body of the lateral ventricle. The ventricles are 

moderately dilated and showed increased enhancement of the ependymal 

lining with appearances consistent with a communicating hydrocephalus with 

ventriculitis. 

3. Discussion 

The incidence of brain abscesses is ~ 8% of intracranial 

masses in developing countries, whereas in the West the 

incidence is ~ 1–2% [7, 8]. 

Children with TOF are susceptible to serious neurological 

complications like cerebrovascular accidents (stroke) and 

brain abscess, which are mainly responsible for mortality and 

morbidity in these patients [9, 10]. 

Brain abscess and cerebrovascular accidents are common 

neurological complications in unoperated children with 

Tetralogy of Fallot which are responsible for mortality and 

morbidity in them. Frequency of brain abscess is found to be 

more than cerebrovascular accidents in these patients [11]. 

Patients with cCHD (cyanotic congestive heart disease) 

develop repeated brain abscesses secondary to 

polycythemia-induced cerebral infarcts; further, poor host 

immunity and bypass of lung phagocytosis are contributory 

factors. cCHD, especially Tetrology of Fallot (TOF), accounts 
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for nearly 13-70% of all brain abscess cases [12]. 

Patients with cCHD suffer from the ill-effects of chronic 

hypoxemia; this usually manifests as persistent 

breathlessness and tiredness, repeated chest infections and 

fever, growth retardation, delayed milestones, severe 

metabolic derangements, multi-organ failure, and major 

neurological deficits secondary to a vascular stroke or brain 

abscess. A deficiency of vitamin K–dependent clotting 

factors, decreased and defective platelets, and accelerated 

fibrinolysis results in abnormal hemostasis with frequent and 

increased bleeding; the presence of CCF, arrhythmias, heart 

blocks, and infective endocarditis can cause severe 

hemodynamic instability. cCHD patients also have recurring 

bouts of severe cyanosis and hypoxemia, known as cyanotic 

spells, which can lead to convulsions, syncope, stroke, and 

death; spells are triggered by a heightened sympathetic 

activity during crying, agitation, or fright and results in 

increased right-to-left shunting [13]. 

Regarding antibiotic therapy for the past 20 years high dose 

intravenous penicillin G and chloramphenicol have been used 

to treat brain abscess in this setting with satisfactory outcomes 

[14].  

Actually, metronidazole is usually combined with third 

generation cephalosporins or penicillin G for the treatment of 

the patients with cyanotic heart disease complicated with BA 

[14]. The third generation cephalosporins are much more 

expensive than penicillin G there is a need to evaluate their 

effects [15].  

In our case we used metronidazole and ceftriaxone. With 

regards to surgery, brain abscess may be removed through 

osteoplastic craniotomy with removal of abscess capsule, or 

the abscesses may be treated by aspiration and drainage of the 

abscess under stereotaxic guidance. This procedure can be 

made by general or scalp block anesthesia with good result, 

but require expensive apparatus and expertise [16]. 

For the anesthetic management of these patients, one should 

be careful about the drugs and events that may increase the 

R-L shunt [17]. 

The severity of the disease directly correlates with the size 

of VSD, severity of pulmonary stenosis and functional status 

of the right ventricle [18]. 

Complications of right to left shunts include chronic 

hypoxia leading to pulmonary vasoconstriction, altered acid 

base status, polycythemia, coagulopathy, infective 

endocarditis and cerebral abscess due to increased risk of 

paradoxical emboli.  

Anesthetic management of these patients is always a 

challenge for the anesthetists because of the cardiopulmonary 

and coagulation abnormalities, dehydration and electrolyte 

imbalance, along with abscess-induced complications of 

seizures, meningitis and raised intracranial pressure [19]. 

General anesthesia with controlled ventilation has the 

advantage of better oxygenation but can be associated with the 

risk of hemodynamic instability, along with compression of 

pulmonary vessels, impaired gas exchange and academia [20, 

17]. 

In our case we opted to treat the patient conservatively since 

the abscess was less than 2cm in diameter and it was deep 

seated and had already ruptured into the ventricle although 

neurologically the patient was not exhibiting any signs of 

deterioration, The other reason why we elected for 

conservative treatment was that there were anaesthetic risks 

associated with an uncorrected TOF and using the above 

approach our patient improved well. 

4. Conclusion 

Brain abscesses in patients with TOF are common. 

Treatment of patients with newly diagnosed and uncorrected 

TOF with small abscesses, sizes less than 3 cm in diameter, 

deep seated and those in eloquent areas, especially in patients 

with stable neurological condition can be treated 

conservatively with intravenous antibiotics with fairly 

satisfactory results. 
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