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ABSTRACT 

Cerebral abscess is a rare but serious intracranial infection, particularly in paediatric patients with cyanotic congenital 
heart disease (CCHD) such as Tetralogy of Fallot (TOF). In TOF, the presence of a right-to-left shunt facilitates 
haematogenous spread of bacteria to the brain. Chronic hypoxaemia leads to polycythaemia and increased blood 
viscosity, contributing to cerebral abscess formation.   

A four-year-old boy presented with a right temporoparietal cerebral abscess in the context of uncorrected TOF. He 
complained of recurrent vomiting, fever, headache, and cyanosis, with oxygen saturation as low as 86%. CT scan 
revealed a 4.4×3.6×4.0 cm abscess with significant perilesional oedema. The patient underwent craniotomy and 
abscess drainage under general anesthesia. Induction was performed using a ketamine-propofol combination, while 
maintenance was achieved with 1% sevoflurane. The surgery proceeded uneventfully with successful drainage of 30 
mL of purulent material.  

The anesthetic strategy prioritised hemodynamic stability and adequate cerebral perfusion. The ketamine-propofol 
combination was selected for its ability to preserve systemic vascular resistance while avoiding a rise in ICP. Steroids 
were deliberately omitted in line with recent evidence suggesting increased risk of infectious complications. 
Postoperative analgesia was managed with a multimodal opioid-sparing regimen to allow prompt and reliable 
neurological assessment, which proved effective.  

Conclusion: Careful anesthetic management using ketamine-propofol induction, controlled ventilation, and 
appropriate hydration proved successful in managing this complex case of cerebral abscess in TOF. Multidisciplinary 
coordination was pivotal, particularly in a resource-limited healthcare setting.  
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1. INTRODUCTION 

Cerebral abscess is an intracranial infection 

characterised by the accumulation of pus within the brain 

parenchyma and may result in severe neurological 

complications, particularly in paediatric patients. One of 

the main predisposing factors for this condition is 

cyanotic congenital heart disease (CCHD), notably 
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Tetralogy of Fallot (TOF), which is the most common 

form of cyanotic heart defect. TOF induces a right-to-left 

shunt, bypassing pulmonary circulation and facilitating 

the haematogenous spread of microorganisms to the 

central nervous system. Chronic hypoxaemia also leads 

to polycythaemia and increased blood viscosity, which 

may trigger microthrombi formation and precipitate 

cerebral abscesses through septic infarction of the 

cerebral microparenchyma.1,2  

Clinically, cerebral abscess in children often presents 

with headache, vomiting, and seizures, accompanied by 

signs of raised intracranial pressure. In patients with 

uncorrected TOF, additional findings such as cyanosis 

and digital clubbing due to chronic hypoxaemia are 

frequently observed.1 

Globally, the prevalence of cerebral abscess in children 

is relatively low but remains higher in developing 

countries, accounting for approximately 8% of all 

intracranial lesions.3 In developed countries, the 

incidence is lower (1–2%) due to early detection and 

correction of congenital heart disease. In regions such as 

Asia and Africa, limited access to healthcare and delays 

in corrective interventions contribute to the continued 

incidence of cerebral abscess in TOF patients. 

Retrospective reports have indicated that 5–18.7% of 

patients with uncorrected CCHD are at risk of 

developing cerebral abscess during their lifetime, with 

TOF being the predominant aetiology.2,4 

Neuroanesthetic management of paediatric patients with 

cerebral abscess and uncorrected TOF poses significant 

challenges to the anesthetist. The coexistence of raised 

intracranial pressure and haemodynamic instability due 

to the right-to-left shunt necessitates a meticulous and 

integrated anesthetic strategy. Risks such as oxygen 

desaturation, sudden cyanotic spells, and coagulopathy 

from polycythaemia must be actively addressed 

throughout the perioperative period. Ventilation 

strategies targeting appropriate PaCO₂ control, invasive 

haemodynamic monitoring, and safe induction protocols 

are critical to ensuring adequate cerebral perfusion 

without provoking cardiovascular instability.1,3 

This case report aims to present a comprehensive 

neuroanesthetic approach in a four-year-old child with a 

cerebral abscess and uncorrected TOF. The anesthetic 

strategy focused on achieving a delicate balance between 

intracranial pressure control and cardiopulmonary 

stability during abscess drainage via craniotomy. The 

uniqueness of this case lies in the complex 

pathophysiological interplay and the pivotal role of 

multidisciplinary collaboration in achieving an optimal 

outcome. This report is intended to serve as a practical 

reference for clinicians, particularly in resource-limited 

settings, in managing similar cases safely and 

effectively.2,4 

2. CASE REPORT  

A four-year-old boy presented with complaints of 

persistent vomiting, fever, and severe headache that 

disrupted his sleep. The symptoms had been present for 

two weeks prior to hospital admission. The patient had a 

known history of congenital heart disease, specifically 

Tetralogy of Fallot (TOF), which had been diagnosed at 

the age of one but had remained uncorrected due to 

financial constraints. He was born at term via 

spontaneous vaginal delivery with a birth weight within 

normal limits. On presentation to the emergency 

department, he appeared moderately ill, with pallor and 

cyanosis noted. His Glasgow Coma Scale (GCS) was 

E4V5M6. Vital signs were: heart rate 110 bpm, 

respiratory rate 24 breaths per minute, temperature 38.9 

°C, and oxygen saturation 86% on room air. Cardiac 

auscultation revealed a positive murmur, while physical 

examination of the extremities showed digital clubbing 

and acral cyanosis. 

Initial laboratory investigations revealed: haemoglobin 

19.9 g/dL, haematocrit 58.9%, erythrocyte count 7.49 

×10⁶/µL, leukocyte count 13.8 ×10³/µL, activated partial 

thromboplastin time (APTT) 13.4 seconds, prothrombin 

time (PT) 29.3 seconds, sodium 132.7 mEq/L, potassium 

3.8 mEq/L, and chloride 99.5 mEq/L. Non-contrast 

cranial CT scan demonstrated a cerebral abscess  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Chest X-ray and 
echocardiogram findings 
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measuring approximately 4.4 × 3.6 × 4.0 cm in the right 

temporoparietal subcortical region, accompanied by 

diffuse vasogenic oedema extending to the right 

temporo-occipital-parietal lobes. 

Echocardiography findings indicated preserved left 

ventricular systolic function (ejection fraction 58%, 

fractional shortening 30.2%), with end-diastolic volume 

(EDV) 77.3 mL, end-systolic volume (ESV) 32.5 mL, 

and left ventricular mass 96.8 g. Chest radiography 

revealed cardiomegaly with a cardiothoracic ratio (CTR) 

> 55%, along with bilateral paracardiac and perihilar 

infiltrates. Impression: suspected bilateral 

bronchopneumonia and cardiomegaly. The final 

diagnosis was cerebral abscess with uncorrected 

Tetralogy of Fallot. 

 

Figure 2: CT scan images 

Surgical intervention was planned under general 

anesthesia, and the patient was categorised as ASA 

Physical Status Class III due to significant systemic 

disease (uncorrected TOF). A functioning 20-gauge 

intravenous line had been secured prior to transfer from 

the ward. Preoperative fasting protocols were followed, 

and maintenance fluid requirements were appropriately 

met with intravenous crystalloids. 

In the preoperative holding area, the patient received 

intravenous premedication with midazolam 1 mg and 

low-dose ketamine 5 mg to achieve anxiolysis and 

preserve haemodynamic stability, alongside 

supplemental oxygen. Upon entering the operating 

room, standard monitoring was established, including 

non-invasive blood pressure, oxygen saturation, and 

electrocardiography (ECG). Anesthesia was carefully 

induced via titrated administration of ketamine 15 mg (1 

mg/kg) and propofol 15 mg (1 mg/kg), with the addition 

of fentanyl 25 mcg and atracurium 8 mg to achieve 

adequate depth of anesthesia, considering both 

cardiovascular and neurological factors. The airway was 

managed with adequate preoxygenation followed by 

endotracheal intubation using a 5.5-mm cuffed tube. 

Anesthesia was maintained using oxygen and 1 vol% 

sevoflurane, with intermittent administration of 

analgesics and neuromuscular relaxants. Ventilation was 

carefully controlled to maintain a balance between 

cerebral and pulmonary physiology. The neurosurgical 

procedure lasted two hours, during which 

haemodynamics and oxygenation remained stable. 

Approximately 30 mL of purulent fluid was evacuated 

from the abscess. Intraoperative fluid management was 

conducted cautiously and precisely. 

At the end of surgery, the patient resumed spontaneous 

respiration and was extubated uneventfully in the 

operating room. Postoperatively, he was monitored in the 

Intensive Care Unit (ICU) and received oxygen therapy 

via nasal cannula at 2–3 L/min. His postoperative 

parameters were: blood pressure 90/65 mmHg, heart rate 

90 bpm, and SpO₂ 87%. Multimodal analgesia was 

initiated, consisting of paracetamol 200 mg four times 

daily and metamizole 200 mg three times daily. Cardiac 

therapy was continued with propranolol 3 mg three times 

daily, alongside intravenous ceftriaxone 700 mg twice 

daily, which had been started in the preoperative period. 

3. DISCUSSION 

Cerebral abscess in a paediatric 

patient with uncorrected 

Tetralogy of Fallot (TOF) 

represents a high-risk dual 

pathology necessitating 

meticulous anesthetic planning. 

Children with cyanotic 

congenital heart disease 

(CCHD), such as TOF, are 

particularly prone to cerebral 

abscess formation. Studies 

report that 5–20% of patients 

with uncorrected TOF will 

develop cerebral abscess during 

their lifetime, with TOF 
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Figure 3: Haemodynamics during surgery 
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accounting for the majority of these cases.5,6 Chronic 

hypoxaemia and right-to-left shunting enable unfiltered, 

unoxygenated blood to bypass the pulmonary 

circulation, allowing pathogens direct access to the 

cerebral vasculature.7,8 Sustained hypoxaemia 

contributes to polycythaemia and hyperviscosity, 

predisposing to microthrombus formation and focal 

cerebral ischaemia, key precursors to infection.8,9 This 

combination leads to severe neurological infection with 

reported mortality rates of up to 10% in recent 

literature.10 

In this case, a 4-year-old presented with vomiting, 

headache, and fever lasting two weeks. CT imaging 

revealed a large abscess in the right temporoparietal 

region with surrounding oedema, indicative of raised 

intracranial pressure (ICP). Clinical features of TOF, 

including cyanosis, digital clubbing, systolic murmur, 

and oxygen saturation of 86% on room air, were evident. 

Echocardiography confirmed preserved left ventricular 

function (EF 58%) but a high risk for acute hypoxic 

episodes ("tet spells"). Laboratory findings showed 

haemoglobin of 19.9 g/dL and haematocrit of 58.9%, 

consistent with polycythaemia secondary to chronic 

hypoxaemia. This increased the risk of thrombosis; thus, 

preoperative hydration with crystalloids was optimised 

to prevent haemoconcentration.9 Correction of 

electrolyte imbalances and adequate hydration during 

fasting were also crucial.8 

Ceftriaxone therapy was initiated for both treatment and 

endocarditis prophylaxis. Steroids were withheld in this 

patient, in line with recent evidence questioning their 

benefit in paediatric cerebral abscess. Several paediatric 

reviews and clinical audits highlight potential 

drawbacks, including reduced antibiotic penetration into 

the abscess capsule, impaired encapsulation, and 

suppression of local immune response, all of which may 

increase the risk of abscess rupture or secondary 

infection.11 Current guidelines from the European 

Society of Clinical Microbiology and Infectious 

Diseases recommend steroids only in cases of impending 

cerebral herniation or significant mass effect.12 

To avoid ICP elevation and exaggerated sympathetic 

response, a combination of midazolam and low-dose 

ketamine was selected for premedication. Midazolam 

provided anxiolysis with minimal cardiovascular 

depression, while ketamine preserved systemic vascular 

resistance (SVR) and heart rate. Ketamine also prevented 

SVR drops that could exacerbate the right-to-left 

shunt.8,9 Supplemental oxygen via nasal cannula 

improved pre-induction saturation to 93–95%, consistent 

with earlier reports. 

Intraoperatively, standard monitoring (ECG, NIBP, 

SpO₂, EtCO₂) was established. Due to known inaccuracy 

of pulse oximetry in TOF, arterial blood gas analysis was 

employed for accurate assessment.8 A 20G intravenous 

line was verified patent and free of air to avoid 

paradoxical embolism.9 The head was elevated at 15° to 

facilitate cerebral venous drainage. A urinary catheter 

was inserted to assess volume status and cardiac output. 

Anesthetic induction was titrated using ketamine 1 

mg/kg and propofol 1 mg/kg, balancing haemodynamic 

stability and intracranial dynamics. Ketamine, an 

NMDA receptor antagonist, has a rapid onset (30–60 

seconds) and short duration (10–15 minutes), attributed 

to redistribution.13,14 It maintains SVR by stimulating the 

sympathetic nervous system, resulting in modest 

increases in heart rate, blood pressure, and cardiac 

output, beneficial in hypotension, prone patients 

including those with intracranial pathology.13,14 

Propofol, via GABA-A modulation, induces neuronal 

hyperpolarisation, leading to hypnosis, reduced cerebral 

metabolism, and decreased cerebral blood flow. It has a 

rapid onset (30 seconds) and short duration (5–10 

minutes), primarily due to redistribution. Its ICP-

lowering effect stems from reduced cerebral metabolic 

rate, though caution is warranted due to its vasodilatory 

hypotensive potential.15 

The ketamine-propofol combination synergises both 

agents pharmacological profiles, mitigating individual 

side effects. Clinically, it reduces the risk of hypotension 

compared to propofol alone. A recent systematic review 

also demonstrated that ketamine does not raise ICP in 

intubated, hyperventilated children, and may even 

significantly lower ICP while maintaining adequate 

cerebral perfusion pressure (CPP).14 Prospective studies 

confirm ketamine’s safety in paediatric neuroanesthesia, 

particularly in traumatic brain injury with invasive ICP 

monitoring.13,14 

Fentanyl 1 µg/kg was administered to blunt the 

sympathetic response to laryngoscopy. Atracurium was 

used as the neuromuscular blocker due to its minimal 

effect on SVR and organ-independent metabolism.9 

Anesthesia was maintained with 1 vol% sevoflurane in 

100% oxygen, supplemented by intermittent fentanyl. 

Low-dose sevoflurane has minimal haemodynamic 

effects and may improve pulmonary blood flow when 

used judiciously.8,9 Mild hyperventilation (EtCO₂ 30–32 

mmHg) was targeted to reduce ICP through cerebral 

vasoconstriction, without significantly compromising 

cerebral perfusion.8 Maximum oxygenation was 

ensured, and factors increasing pulmonary vascular 

resistance (PVR) hypothermia, acidosis, pain were 

avoided. 

Fluid therapy was conservative with crystalloids, aiming 

for normovolaemia. Dehydration, which could worsen 

blood viscosity, was strictly avoided. No significant 

blood loss occurred and transfusion was not required.  
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Transient hypotension during abscess manipulation was 

managed with ketamine boluses and phenylephrine 5 

µg/kg, which increased SVR and improved 

oxygenation.8,9 Ephedrine was also administered as 

needed. 

Thirty millilitres of purulent material were successfully 

drained. Neither mannitol nor hypertonic saline was 

required, as ICP was adequately controlled. Extubation 

was performed while the patient was fully awake, with 

precautions to avoid coughing or laryngospasm. Post-

extubation oxygen saturation remained stable at 94% 

with nasal oxygen. 

The patient was transferred to the ICU for intensive 

monitoring. Oxygen was continued via nasal cannula. 

Multimodal analgesia (paracetamol and metamizole) 

was maintained, and propranolol was continued to 

prevent “tet spells”. Opioids were avoided to allow 

accurate neurological assessment. There were no signs 

of progressive cerebral oedema, and corticosteroids 

remained unnecessary. Head elevation and volume status 

were closely monitored. 

Uncorrected TOF patients are prone to haemodynamic 

instability, reduced SVR, and increased PVR, which may 

exacerbate right-to-left shunting. Additional challenges 

include managing ICP without disrupting systemic 

circulation, and preventing cyanotic crises triggered by 

pain, hypovolaemia, or stress. Agents such as ketamine 

and ephedrine are particularly valuable for their 

haemodynamic profiles. 

4. CONCLUSION 

Neuroanesthetic management in children with cerebral 

abscess and uncorrected Tetralogy of Fallot (TOF) 

requires an individualised and comprehensive approach, 

balancing cardiovascular stability with intracranial 

pressure control. The ketamine-propofol combination 

proved effective in maintaining haemodynamic 

equilibrium while suppressing sympathetic responses 

that could exacerbate right-to-left shunting. The decision 

to avoid corticosteroids was based on current evidence 

suggesting a potential for adverse infectious outcomes 

without proven benefit in this context. 
An integrated anesthetic strategy comprising 

preoperative hydration, invasive and non-invasive 

haemodynamic monitoring, and controlled ventilation 

targeting precise PaCO₂ levels was pivotal in achieving 

perioperative success. This allowed effective ICP control 

without inducing systemic instability or hypoxaemia. 

Postoperative multimodal analgesia further facilitated 

optimal recovery, enabling accurate neurological 

assessment and preventing cyanotic episodes. 

This case underscores the vital importance of 

multidisciplinary collaboration among anesthesia, 

neurosurgery, cardiology, and intensive care teams in 

managing paediatric patients with the complex 

combination of cerebral abscess and TOF. It also 

provides practical guidance for anesthetists working in 

resource-limited settings, enabling safe and effective 

care for similarly challenging cases. 
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