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Abstract 

Intracranial subdural empyema is a rare accumulation of purulent fluid between the dura and 

arachnoid membranes. Diagnosis of subdural empyema is difficult because the typical clinical 

and neuroimaging findings are non-specific. However, it can constitute a fatal neurosurgical 

emergency that leads to remarkable morbidity and mortality if not recognized and treated 

promptly. This case study highlights the importance of computed tomography as the first line 

imaging modality in confirming the clinical suspicion of subdural empyema. An 18-year-old 

female patient was admitted to the outpatient department due to a fever, severe headaches, 

vomiting and hemiparesis. With the aid of a non-contrast enhanced computed tomography scan 

of the brain she was diagnosed with a subdural empyema, which was successfully treated using 

Burr hole surgery and antibiotics. This case report underscores the importance of having 

clinical suspicion and use of neuroimaging in patients that have sinusitis presenting with 

neurological signs and symptoms. Computed tomography, in this case, was helpful in 

narrowing the differentials allowing for treatment to be commenced immediately. 

Keywords: Subdural empyema, subdural hematoma, burr hole, computed 

tomography.  

Introduction 

Intracranial subdural empyema (SDE) represents a rare accumulation of purulent 

fluid between the dura and arachnoid membranes (Ricardo et al., 2022). The prognosis 

of SDE is poor because the space between the dura and arachnoid membranes 

provides no anatomical barriers leading to swift disease progression (Watson, Post & 
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Camacho, 2018). Consequently, SDE constitutes a fatal neurosurgical emergency that 

leads to remarkable morbidity and mortality if not recognised and treated promptly. 

Diagnosis of SDE is difficult because the typical clinical presentation of vomiting, 

fever and headaches is non-specific. Furthermore, the neuroimaging presentation of 

SDE may mimic those of sub-acute or chronic subdural hematomas (SDH) in the early 

stages before encapsulation occurs (Kim et al., 2018). We herein present a rare case of 

SDE in a young female patient that presented with sinusitis that was diagnosed on 

computed tomography (CT). This case report underscores the importance of having 

clinical suspicion and use of neuroimaging in patients that have sinusitis presenting 

with neurological signs and symptoms.  

Clinical history 

An 18-year-old female patient was admitted to the outpatient department due to a 

runny nose, severe headaches, photophobia and seizures. She also presented with 

fever (39.1oC), vomiting, left-sided hemiparesis and inability to communicate. The 

patient had received symptomatic treatment for presumed upper respiratory tract 

infection from a local clinic 2 weeks prior, but the symptoms had persisted and had 

become worse in the past three days. There was no history of head trauma. She was 

HIV negative and had no identified chronic diseases or allergies. The family history 

was unremarkable. On examination, the clinicians described her as ill-looking, not 

jaundiced or cyanosed. She had a depressed level of consciousness [Glasgow Coma 

Scale (GCS) = 11] and a stroke mimic. The blood pressure was 104/52mmHg, and a full 

blood count showed leucocytosis [White blood Cell Count (WBC) = 23.5 per cubic 

millimetre of blood] and moderate anaemia [7.5 g/dL]. Urea and electrolytes were 

normal. Due to the patient’s neurological signs and symptoms, a non-contrast-

enhanced CT scan was immediately requested. 

Computed tomography findings  
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The uncontrasted CT scan demonstrated a right hypo dense interhemispheric 

subdural collection (Figure 1) running to the whole length of the interhemispheric 

fissure, with a maximal thickness of 8.2mm. There was also an associated mass effect 

as evidenced by a leftward midline shift of 9mm and obliteration of the right lateral 

ventricle. Bilateral hypo dense tentorial subdural collections (Figure 2) were also 

noted, with a maximal thickness of 5.7mm. A left mixed density subdural collection 

was seen over the right parieto-occipital convexity measuring 7.6mm in thickness and 

5.4cm in coronal length. Diffuse sulcal and cerebrospinal fluid cistern effacement was 

noted but grey-white matter differentiation was preserved. Both maxillary antra, 

ethmoidal and frontal sinuses were opacified with mixed density material suggestive 

of extensive rhinosinusitis. This was clearly demonstrated on the bony window 

(Figure 3). In summary, the findings were suggestive of extensive rhinosinusitis and 

right interhemispheric, bilateral tentorial and right parieto-occipital empyema with 

signs of raised intracranial pressure. 

 

 

Figure 1: Axial non-contrast enhanced CT of the brain  
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This illustrates a right hypo dense interhemispheric subdural collection running to the 

whole length of the interhemispheric fissure. 

 

Figure 2: Coronal non-enhanced CT of the brain  

This illustrates the bilateral hypo dense tentorial subdural collections. 

 

Figure 3: Bone window axial non-contrast enhanced CT of the brain  
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This illustrates the opacified maxillary antra, ethmoidal and frontal sinuses. 

 

 

 

Figure 4: Axial non-contrast enhanced follow up CT scan after 8 weeks  

This shows that the empyema had resolved. 

Patient management 

The patient was immediately commenced on a broad-spectrum antibiotic and 

admitted to the surgical intensive care unit for further observation. While under 

observation, the adolescent suffered from two episodes of convulsions and she was 

given anti-convulsion drugs. She was then transferred for burr hole drainage and at 

least 76cc of purulent fluid consistent with SDE was drained. A laboratory specimen 

was collected for culture. The species cultures were sensitive to chloramphenicol and 

ciprofloxacin meaning that the drugs where effective against the causative agents. She 

was encouraged to sit out of bed after the surgical procedure. Physical therapy was 
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requested to assist her to regain control of muscles while developing muscle tone. 

Seven weeks after drainage and antibiotic therapy, the patient was apyrexial and had 

not suffered from more seizures. A follow-up CT scan after 8 weeks revealed that the 

empyema had resolved (Figure 4). 

Discussion 

Despite being rare, SDE accounts for 15-30% of all cranial infections and has mortality 

rates of 4.4 to 24% (Kim et al., 2018). It is a neurosurgical emergency that demands a 

prompt response in treatment to minimise the likelihood of severe neurologic 

sequelae (Ricardo et al., 2022; Musa & Gots, 2017). The prognosis of SDE is poor 

because the space between the dura and arachnoid membranes provides no 

anatomical barriers, leading to swift disease progression. The aetiology of SDE 

encompasses bacterial meningitis in children, while in adults sinusitis and otitis media 

are more common (Baek et al., 2017). History of trauma and cranial operations 

including sinuses are further sources of subdural empyema (Yuksel et al., 2016). The 

peak incidence of SDE is in the twenties and thirties with a male predilection 

(Chokkappan, 2016). According to Watson et al. (2018), the most common clinical 

symptoms of SDE are fever, headache and continuous vomiting. These symptoms are 

vague making it challenging to correctly diagnose SDE. The patient in this case study 

developed SDE from sinusitis, which is one of the most frequent causes described in 

the literature (Bayorogullari et al., 2018; Yuksel et al., 2016; Chokkappan, 2016). She 

also presented with the triad symptom of fever, vomiting and headaches which is 

commonly associated with SDE. 

The majority of patients present with altered mental status (AMS) as in this case, 

making CT invaluable. Computed tomography is the primary imaging modality 

despite that 50% of all SDE cases may be normal (Watson et al., 2018). Magnetic 

resonance imaging with gadolinium on the other hand has a 93% sensitivity making 

it the best modality for diagnosing SDE. Diffusion weighted imaging is also excellent 
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in distinguishing SDE and SDH (Musa and Gots, 2017). Computed tomography may 

be the only modality available in most circumstances, especially in low resource 

settings as was the case with this patient. A non-enhanced CT was the first imaging 

modality employed because the patient presented with left hemiparesis and seizures, 

i.e., a stroke mimic.  

Laboratory findings in SDE typically include an elevated erythrocyte sedimentation 

rate and leucocytosis indicating inflammation. These laboratory findings were also 

consistent with results in this case. An important and vital phenomenon for 

distinguishing SDE from SDH is the attempt of the body to wall of any infection to 

prevent it from spreading. In the presence of empyema pathophysiology, the body 

will form an inflammatory membrane to encapsulate the purulent fluid (Watson et al., 

2018). This membrane is capable of enhancing with contrast on imaging. The SDH will 

characteristically present with a hypodense collection in a crescent formation that does 

not follow the suture line contours. The enhancing membrane does not occur 

frequently with SDH. Furthermore, SDE presents with a thin low density collection 

over a cerebral convexity and has an enhancing membrane (Doan et al., 2016). 

Subdural empyema often requires surgical treatment unless the size of the pus 

collection is small and hence can be treated conservatively. The most common 

procedures are craniotomy or burr hole surgery with most reports favouring 

craniotomy (Ricardo et al., 2022; Musa & Gots, 2017 Yuksel et al., 2016; Chokkappan, 

2016). Burr hole surgery has been shown to be useful with the initial diagnosis of 

empyema when the SDE is less viscous and relatively small. In this case, burr hole 

surgery would appear to be sufficient in the draining of the purulent fluid.  

Conclusions  

Subdural empyema normally causes permanent neurologic deficits if treatment is not 

commenced immediately. Consequently, precise and prompt diagnosis is crucial. This 

case highlights the value of CT as an imaging modality in confirming the clinical 
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suspicion of SDE. Computed tomography is fast, cheap and may be the only 

neuroimaging modality available especially in low resource settings. Computed 

tomography, in this case, was helpful in narrowing the differentials allowing for 

treatment to be commenced immediately. At the time of writing this case report, the 

patient had fully recovered and she had started training as an early childhood 

development teacher. 
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