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ABSTRACT 

Subdural empyema (SDE) is a critical intracranial infection requiring urgent surgical intervention. Anesthetic 
management in infants with SDE involves challenges such as elevated intracranial pressure (ICP), seizures, and 
hemodynamic instability. Effective management, including careful monitoring and appropriate anesthesia 
technique, is essential to improve outcomes and reduce the complications. 

A 3-months-old male infant, 6 kg, was admitted with recurrent fever and seizures, accompanied by a history of 
thrombocytopenia. Neuroimaging revealed extensive subdural empyema, prompting urgent craniotomy for 
empyema evacuation. General anesthesia was successfully administered, maintaining hemodynamic stability 
throughout the procedure.  Patient’s clinical condition was significantly improved and extubated on the next 
day, then was transferred to the pediatric ward for continued care. 

Preoperative management of an infant with subdural empyema and elevated ICP, focuses on reducing ICP, 
managing seizures, stabilizing hemodynamics and addressing infection. A Total Intravenous Anesthesia (TIVA) 
based approach, combined with fluid and ventilation management and neuroprotective agents ensure stable 
perioperative conditions and support recovery. Postoperatively, a multidisciplinary approach involving 
neurological monitoring, seizure prophylaxis with midazolam, and antimicrobial therapy was implemented to 
optimize recovery, control ICP, and prevent complications. This comprehensive management strategy aims to 
prevent secondary brain injury and promotes a stable recovery. 

Abbreviations: CPP: Cerebral perfusion pressure, DBP: Diastolic blood pressure, EtCO2: End tidal CO2, ETT: 
endotracheal tube, HR: Heart Rate, ICP: intracranial pressure, pGCS: pediatric Glasgow Coma Scale, SBP: Systolic 
blood pressure, SDE: Subdural empyema, SpO2: Venous capillary oxygen saturation; Temp: Temperature, TIVA: 
Total Intravenous Anesthesia 
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1. INTRODUCTION 
Subdural empyema (SDE) is a critical intracranial 

infection characterized by pus accumulation between 

the dura mater and the arachnoid membrane, requires 

urgent surgical intervention.1  

 

Anesthetic management in infants with SDE poses 

significant challenges due to the occurred elevated 

intracranial pressure (ICP), ongoing seizures, and 

hemodynamic instability. Preoperative assessment is 

crucial to identify these risks and optimize the patient's 

condition. Adequate airway management is crucial, 
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especially with neurological compromise. Intensive 

vital signs and neurological status monitoring are 

necessary throughout the procedure. Anesthesia 

induction should use minimally cardiovascular effects 

agents. Intraoperative management should focus on 

hemodynamic stability and ICP control, often 

requiring intravenous fluids and medications to 

support blood pressure. Postoperative monitoring in 

critical care is vital for early complication detection. 

Effective anesthetic management improves outcomes 

in infants with SDE, reduces long-term neurological 

deficits, and increase survival rates. 

2. CASE REPORT 

A 3-months-old male infant, 6 kgs, was admitted with 

recurrent fever and seizures. The infant had been 

healthy until three weeks prior, until prolonged fever 

developed alongside two generalized seizures. The 

most recent seizure lasted approximately three 

minutes and was characterized by generalized tonic 

posturing, blank staring, and peripheral cyanosis. 

Resolution of this seizure occurred following the 

administration of a 5 mg rectal diazepam. For three 

weeks prior to admission, the patient experienced 

recurrent episodes of fever and seizures. 

Physical examination revealed clear airway, a 

respiratory rate of 36 breaths per minute, and oxygen 

saturation of 99% on 1 L/min nasal cannula, without 

signs of respiratory distress. Cardiovascular 

assessment showed a heart rate of 186 bpm, a strong 

and regular pulse, with normal heart sounds and no 

murmurs. The body temperature was 39.6°C, and he 

was alert with pediatric Glasgow Coma Scale (pGCS) 

of E4V5M6, although exhibiting fever and lethargy. 

Primitive reflexes were present and appropriate 

regarding his developmental age.  

Neuroimaging (Figure 1) demonstrated extensive 

subdural empyema with mass effect, characterized by 

bilateral fronto-temporo-parietal hypodense fluid 

collections with rim contrast enhancement, leading to 

compression and displacement of the anterior horn of 

the left lateral ventricle, dilation of the temporal horns 

of both ventricles, and rightward subfalcine herniation 

(the most common type of brain herniation, occurring 

when brain tissue is pushed under the falx cerebri). 

The patient also exhibited microcephaly, with 

persistent cranial suture patency and open anterior and 

posterior fontanelles. Chest radiography (Figure 2) 

revealed left-sided pneumonia, despite the absence of 

respiratory distress. 

 

Figure 1: Brain CT Scan demonstrated extensive subdural empyema with mass effect, characterized 
by bilateral fronto-temporo-parietal hypodense fluid collections with rim contrast enhancement, 
leading to compression and displacement of the anterior horn of the left lateral ventricle, dilation of 
the temporal horns of both lateral ventricles, and rightward subfalcine herniation. 
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Figure 2: Chest radiography revealed left-sided 
pneumonia 

Laboratory findings indicated a leukocytosis of 

42,600/µL and thrombocytosis of 810,000/µL, 

suggesting an ongoing infectious and inflammatory 

process. Other significant parameters included 

hemoglobin 10.4 g/dL and hematocrit 29%. 

Coagulation and electrolytes studies were within 

normal limits (PT 15.1 sec, APTT 21.1 sec, INR 1.13, 

sodium 146 mmol/L, potassium 5.5 mmol/L and 

calcium 1.25 mmol/L). Hepatic and renal function 

tests were normal (SGOT 35 U/L, SGPT 20 U/L, 

creatinine 0.2 mg/dL, urea at 9 mg/dL). Hepatitis B 

surface antigen (HBsAg) was negative. Prompt 

treatment was initiated with ceftriaxone 300 mg q12h 

IV, metronidazole 50 mg q8h IV, dexamethasone 1 mg 

q6h IV, and paracetamol 90 mg q6h IV. Due to 

neurological decline, neuroimaging findings of 

subdural empyema with mass effect, and 

hematological complications, the patient was 

classified as ASA III E, necessitating urgent 

craniotomy for empyema evacuation. 

General anesthesia was induced with fentanyl 10 µg 

IV, propofol 10 mg IV, and atracurium 5 mg IV. A 

cuffed endotracheal tube (ETT) size 3.5 was inserted 

to the depth of 11.5 cm. Hemodynamic parameters 

were maintained throughout the surgical procedure 

which lasted for three hours. Intraoperative fluid 

management included Inj Ringerfundin® at 25 

mL/hour, and additional medications included 

ondansetron 0.8 mg IV for nausea prophylaxis and 

paracetamol 90 mg IV for analgesia. Anesthesia was 

maintained via TIVA with propofol at 50 µg/kg/min, 

while dobutamine was administered at 2 µg/kg/min IV 

infusion via Central Venous Catheter (CVC) to 

counteract propofol-induced cardiovascular 

depression. Inj atracurium 0.3 mg IV was injected on 

an intermittent basis. Prior to the incision of the skin 

and the drilling of the cranium, additional fentanyl 2 

µg IV were administered. Ventilatory support was 

provided using volume-controlled ventilation, with 

40% O2 in air, a tidal volume of 35 mL, a positive end-

expiratory pressure (PEEP) of 4 cmH₂O, and 

inspiratory-to-expiratory (I:E) ratio of 1:2.  

Intraoperative hemodynamics remained stable. 

Invasive Blood Pressure (IBP) monitoring showed 

systolic blood pressure (SBP) between 88–96 mmHg, 

diastolic blood pressure between 43–53 mmHg, heart 

rate between 176–121 bpm, oxygen saturation of 98–
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Figure 3: Intraoperative vital signs monitoring 

Note: SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure; HR: Heart Rate; SpO2: Venous 
capillary oxygen saturation; EtCO2: End tidal CO2; Temp: Temperature 
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99%, and end-tidal CO₂ (EtCO₂) of 26–27 mmHg. 

Total intraoperative fluid administration was 

Ringerfundin® 150 mL, with estimated blood loss of 

70 mL and urine output of 200 mL. The patient was 

subsequently transferred to the PICU for monitoring.  

 Postoperative analgesia was maintained with 

paracetamol (90 mg q6h IV), and sedation was 

continued with midazolam (0.5 mg/kg/hour IV). 

Postoperative laboratory analysis revealed 

hemoglobin at 6.7 g/dL, hematocrit at 19%, 

thrombocytosis at 573,000/µL, and leukocytosis at 

10,900/µL. Arterial blood gas analysis demonstrated a 

pH of 7.453, base excess of -3.1, pCO₂ of 29.7 mmHg, 

pO₂ of 172.7 mmHg, HCO₃⁻ of 21 mmol/L, total CO₂ 

of 21.9 mmol/L, O₂ saturation of 99.6%, and arterial 

lactate of 2.2 mmol/L. Electrolyte values remained 

stable, with sodium at 138 mmol/L, potassium at 3.9 

mmol/L, chloride at 109 mmol/L, magnesium at 0.6 

mmol/L, and albumin at 3.4 g/dL. The patient 

continued to receive ceftriaxone, metronidazole, 

dexamethasone and paracetamol, with the addition of 

ranitidine 6 mg q12h IV for gastrointestinal 

prophylaxis. The patient continued to be supported by 

a ventilator, but was successfully weaned and 

extubated on the first postoperative day. His 

hemodynamics were stable and he did not experience 

any respiratory compromise. Packed red blood cells 

(PRCs) 80 mL were administered due to significant 

anemia. By postoperative day two, the patient 

demonstrated clinical improvement and was 

transferred to the pediatric ward. 

3. DISCUSSION 

The management of an infant with SDE and mass 

effect is challenging due to the complexity of 

neurological, infection, and systemic complications. 

Main concerns included elevated ICP, seizures, 

systemic infection, and hemodynamic instability. The 

infant presented with recurrent seizures, fever, and 

lethargy, required urgent evaluation of ICP and 

cerebral perfusion. pGCS score was E4V5M6, 

indicating preserved consciousness but subtle 

neurological compromise. Signs of elevated ICP 

included lethargy and bulging fontanelles. 

Normocapnia was maintained with PaCO₂ levels 

between 35-40 mmHg. Fluid administration was 

carefully managed to prevent cerebral edema, 

avoiding hypotonic solutions.2 Dexamethasone was 

administered to reduce perilesional edema and 

inflammatory cytokines.3 Given the history of 

seizures, careful selection of anesthetic agents is 

important. Electrolyte and hematological disturbances 

were monitored and corrected. A transfusion plan was 

prepared for potential intraoperative blood loss. 

Empirical broad-spectrum antibiotics, including 

ceftriaxone and metronidazole, were initiated due to 

the high likelihood of systemic infection.4 Paracetamol 

was used for antipyresis and analgesia. 

Intraoperative neuro-anesthesia aimed to maintain 

adequate cerebral perfusion pressure (CPP), prevent 

intracranial hypertension, and ensure hemodynamic 

stability. CPP was defined as mean arterial pressure 

(MAP) minus ICP, with careful control of factors 

affecting ICP, such as hypercapnia and hypoxia.5 

Controlled hypocapnia was targeted to reduce ICP.6 

TIVA using propofol minimizes the risk of 

proconvulsant agents, provides a safer anesthetic 

approach for infants while maintain effective 

responsiveness to various potentially serious adverse 

events.7,8 A balanced fluid strategy, without hypo-

osmolar fluid, was employed to maintain circulation 

without worsening cerebral edema.2 Fentanyl and 

propofol were selected for induction to minimize ICP 

fluctuations.9,10 Continuous propofol infusion at 50 

µg/kg/min, which has neuroprotective and 

anticonvulsant effects, was maintained.7 

Intraoperative monitoring included IBP to regulate 

MAP and adequate CPP. CVC was utilized during the 

surgery to facilitate rapid fluid administration, 

vasoactive medications, and manage venous air 

embolism intraoperatively.2 A continuous dobutamine 

infusion was used to counteract hypotension. 

Ventilation was volume-controlled, with a tidal 

volume of 35 mL and PEEP at 4 cmH₂O. EtCO₂ was 

maintained at 26–27 mmHg to promote cerebral 

vasoconstriction.6 

Postoperative care in the PICU focused on monitoring 

neurological status through GCS assessments. Head 

positioning was optimized to minimize ICP, and 

controlled ventilation was maintained. 

Dexamethasone was continued to reduce cerebral 

inflammation.11 Seizure prophylaxis was critical, with 

midazolam infusion initiated for sedation and 

anticonvulsant effects.12 Hemodynamically stable, the 

patient was weaned off sedation and extubated on day 

1 postoperatively. MAP was maintained within 50–

150 mmHg to minimize the risk of ischemia or 

hemorrhage,2 and fluid management was guided by 

intraoperative losses. Postoperative anemia was 

treated with transfusion of 80 mL of PRCs to provide 

adequate cerebral perfusion.13 Empirical antibiotic 

was continued and inflammatory markers were 

monitored. Pain control was achieved with IV 

paracetamol, avoiding opioids to prevent respiratory 

depression.14 

4. CONCLUSION 

Optimized perioperative management in an infant with 

SDE and mass effect provide cerebral protection, 

hemodynamic stability, seizure prevention, and 

infection control. Preoperative strategies focus on 

reducing ICP, stabilizing metabolism, and 

administering broad-spectrum antibiotics. 

Intraoperative management prioritizes controlled 

ventilation, hemodynamic stabilization, TIVA, and 

fluid balance. Postoperative monitoring should be 

done intensively to ensure recovery. 
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