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Abstract

Background: Infratentorial subdural empyema is an exceptionally rare condition, often
mimicking pyogenic meningitis and leading to diagnostic delays. Existing literature is limited,

with only a few reported cases highlighting this clinical overlap.

Case presentation: We report a case of a 20-year-old woman presenting with a diffuse
headache and high-grade fever persisting for six days. Neurologic examination revealed a
conscious woman with nuchal rigidity. Differential diagnoses were considered early on before
the true etiology was discovered. Findings on cerebrospinal fluid analysis were consistent with
pyogenic meningitis. Empirical treatment with meningeal doses of broad-spectrum antibiotics
was initiated. Despite freatment with meningeal doses of intravenous ceftriaxone and
vancomycin, her symptoms worsened. Subsequent brain CT-scan revealed a right
cerebellopontine angle subdural collection. Craniotomy and drainage of the empyema were
performed, yielding purulent material. Postoperatively, the patient demonstrated marked clinical

improvement and was discharged with scheduled outpatient follow-up.

Conclusion: This case underscores the critical need to maintain a high level of suspicion for
infratentorial subdural empyema in patients who present with atypical or treatment-resistant
symptoms of meningitis. For clinicians, it highlights the importance of expanding the differential
diagnosis when patients do not respond as expected to standard treatment. This case
emphasizes the need to thoroughly evaluate the posterior fossa on neuroimaging. Early
recognition and prompt surgical intervention can significantly improve patient outcomes and

prevent potentially irreversible neurological damage.
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Background
Infratentorial subdural empyema is an uncommon but potentially fatal
intracranial infection.(  While subdural empyemas represent

approximately 20% of intracranial abscesses, fewer than 10% involve the
posterior fossa.('-4) These lesions frequently arise as complications of
otitis media, mastoiditis, sinusitis, or meningitis. Clinically, infratentorial
empyemas often present with signs indistinguishable from pyogenic
meningitis, creating significant diagnostic challenges.(! Delayed
recognition and failure to initiate timely surgical drainage and appropriate

antimicrobial therapy can lead to serious morbidity and mortality.

Case presentation
Patient information

A 20-year-old right-handed female university student from Dessie,
Ethiopia, was referred to the Emergency Department at Dessie
Comprehensive Specialized Hospital (DCSH), with complaints of an
excruciating generalized headache persisting for six days. The
headache was accompanied by low-grade intermittent fever (LGIF),
neck pain, and stiffness of similar duration. Her medical history was
notable for childhood episodes of otalgia and otorrhea, reportedly
treated empirically with topical and oral medications. There was no

known history of chronic illness or familial neurological disease.
Clinical findings

On presentation, the patient appeared acutely ill and visibly distressed.
Vital signs included blood pressure of 105/60 mmHg, pulse rate of 110
bpm, respiratory rate of 16 breaths per minute, oxygen saturation of 95%
on room air, and a temperature of 36.4°C. General physical examination
revealed no systemic abnormalities. Neurological evaluation
demonstrated marked nuchal rigidity without lateralizing signs. Kermnig's

and Brudzinski's signs were absent.
Diagnostic assessment

Based on the patient's presentation and neurological findings, acute
bacterial meningitis was strongly suspected. A comprehensive diagnostic
work-up was promptly initiated to confirm the etiology and exclude
alternative causes. Complete blood count revealed marked leukocytosis
(15,800/uL) with a left shift, suggestive of a systemic bacterial infection.

Cerebrospinal fluid analysis demonstrated neutrophilic pleocytosis,

elevated protein concentration, and hypoglycorrhachia, findings
consistent with pyogenic meningitis. Routine serum chemistry and
metabolic panels were within normal limits. Serologic testing for HIV and
syphilis was non-reactive. A summary of laboratory investigations is

presented in Table 1.

Table 1: Baseline Laboratory Investigation Summary of patient HA, done on 25/05/2023.

Laboratory Investigations Results Laboratory Reference Range
WBC 15,800 3,600-10,200
Neutrophil % 88.4 43.5-73.5
Lymphocyte % 71 15.2-43.3
Hemoglobin 14.1 g/dl 12.5-16.3 g/dI
Platelets 378,000 152,000-348,000
Blood Film Negative Negative
Urea 17 mg/dl 7-18 mg/d|
Creatinine 0.6 mg/dl 0.6-1.3 mg/d|
AST 19 units/L <40 units/L
ALT 31 units/L <40 units/L
ALP 96 units/L <180 units/L
PICT and VDRL Negative Negative
Cerebrospinal fluid (CSF) analysis
Appearance Clear
WBC 1,600

Neutrophil % 50.1

Lymphocyte % 27.3
Protein 56mg/d| <45mg/d|
Glucose 57mg/dl 45-80mg/dI
Gram stain and Culture Negative Negative
Gene Xpert and AFB Negative Negative
Culture and sensitivity of the abscess drained
Gram stain and Culture No growth |

AFB: Acid Fast Bacillus; ALP: Alkaline Phosphatase; ALT: Alanine Transaminase; AST:
Aspartate Transaminase; CSF: Cerebrospinal Fluid; dl: deciliter; g: gram; mg: milligram; ml:
milliliter; pg: picogram; PICT: Provider Initiated Counselling and Testing for HIV; VDRL:
Venereal Disease Research Laboratory; WBC: White Blood Cell Count; ulU: Micro
International Unit.

A subsequent imaging study (Brain CT-Scan with contrast) showed

findings consistent with subdural empyema (see Figure 1).

Therapeutic interventions

Medical Interventions

Following the initial diagnosis of pyogenic meningitis, the patient was
commenced on meningeal doses of intravenous Ceftriaxone and
Vancomycin. Adjunctive corticosteroids and supportive therapies were
also initiated. Despite appropriate antimicrobial coverage, the patient's
symptoms progressed, with an intensifying headache localized to the
neck and occipital region. The clinical deterioration, despite standard
treatment, prompted reconsideration of the initial diagnosis and
necessitated urgent neuroimaging to evaluate for possible complications

(Figure 1).
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Surgical intervention

Following radiologic confirmation of an infratentorial subdural empyema,

the patient underwent urgent neurosurgical intervention.

e Procedure: A right suboccipital craniotomy was performed using
a supracerebellar infratentorial approach. Upon dural opening,
direct access to the abscess cavity was achieved, and purulent

material was drained successfully.

o Microbiological analysis: The drained specimen was submitted
for culture and sensitivity testing. Despite adequate incubation, no
microbial growth was detected. In light of negative cultures, the
possibility of an anaerobic infection was considered. Empiric
broad-spectrum antimicrobial therapy was continued accordingly.

(see Figure 2).
Follow-up and outcome

The patient remained under inpatient care in our neurosurgical ward for
two weeks following surgical intervention. Marked clinical improvement
was observed during this period. She continued on intravenous

ceftriaxone, vancomycin, and metronidazole, alongside supportive care.

Neurological examination revealed substantial recovery, with the patient
remaining alert and demonstrating no focal deficits or signs of meningeal
irritation. She was discharged in stable condition and scheduled for

follow-up at our neurosurgery and otolaryngology (ENT) clinics.
ENT evaluation

A comprehensive assessment by the ENT service led to a diagnosis of
chronic ofitis media (COM).

examination and audiometric testing to assess auditory function. The

. The evaluation included otoscopic

diagnosis of COM indicated longstanding inflammation and infection
within the middle ear. The patient's post-discharge treatment plan
included additional topical antibiotic therapy and regular aural toilet to

manage the chronic condition.

Discussion

This case report highlights a 20-year-old female patient initially diagnosed
with pyogenic meningitis, whose symptoms failed to respond to
conventional medical therapy. Subsequent brain imaging revealed an

infratentorial subdural empyema, warranting urgent surgical intervention.

Figure 1: Postcontrast Axial (A), Sagittal(B), and Coronal (C) Brain CT imaging reveals a right Cerebellopontine angle (CPA) area non-enhancing extra-axial crescent-shaped collection
measuring 1.6cm in depth (red arrows). Otherwise, the brain parenchyma is normal in attenuation, with no evidence of hematoma or mass. Brain CT-scan (D, E, F) post-surgical drainage

reveals almost total drainage of the collection, with only a slit-like remnant (yellow arrow).
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Figure 2: A significant amount of thick pus sucked out from the patient’s subdural space.

Infected extra-axial fluid collections such as subdural empyemas are rare
neurological complications, and acute bacterial meningitis. Among these,
infratentorial empyemas are especially uncommon and are predominantly
otogenic in origin, with most patients reporting a history of chronic ear

discharge. ()

The clinical presentation often resembles pyogenic meningitis, especially
in individuals with underlying otologic infections .(2-5 However, only about
a fourth of reported cases exhibit focal neurological signs ©), or or signs
indicative of elevated intracranial pressure. This overlap with more
common central nervous system infections contributes to diagnostic
uncertainty and can delay neuroimaging. Adverse outcomes, including
fatalities following lumbar puncture, have been documented.('2
Cerebrospinal fluid findings tend to be non-specific, frequently reflecting

a frank or partially treated pyogenic infection.(2-4)

When feasible, brain MRI remains the imaging modality of choice for
identifying infratentorial empyema due to its superior sensitivity. In
settings where MRl is unavailable, CT imaging may be employed, though
its diagnostic performance in posterior fossa collections is limited.(5 In
the present case, diagnosis was infratentorial subdural empyema was

achieved using brain CT scan given limited access to MRI.

Timely management is essential to avert complications. Once a subdural
empyema is identified, prompt surgical drainage is mandatory.() While
debates persist regarding the optimal surgical approach for supratentorial
empyemas , (-8 infratentorial collections typically require wide posterior
fossa craniectomy with evacuation of purulent material Antimicrobial
therapy should initially be broad-spectrum and adapted subsequently
based on microbial culture results from the drained pus or associated
otologic sources.?4 In cases where infratentorial empyema arises as a
rare complication of acute meningitis, early recognition and intervention

can lead to complete recovery.

Conclusion

Infratentorial subdural empyema is a rare yet serious form of
intracranial suppuration, most commonly arising as a complication of
chronic otitis media. It should be considered in patients presenting with
features of meningitis, particularly when conventional medical therapy
fails to produce clinical improvement. Brain imaging, preferably MRI,
should be prioritized in such cases to facilitate timely diagnosis.
Management requires prompt, aggressive intervention, combining
neurosurgical drainage with targeted antimicrobial therapy. Notably, in
our setting, subdural empyema is most frequently reported in the
supratentorial compartment.® This case highlights the need for
heightened clinical vigilance to identify infratentorial empyemas early,

particularly in patients whose presentations mimic pyogenic meningitis.

Patient Perspective

Throughout her hospitalization, the patient remained engaged with her
care team and expressed a strong desire for diagnostic clarity. She
consistently adhered to follow-up appointments and was receptive to
clinical recommendations. The patient reported satisfaction with the
multidisciplinary care she received and expressed optimism regarding
her recovery. Ongoing follow-up is planned through our neurosurgical

and otolaryngology (ENT) clinics.
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