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A 43-year-old male with a history of chronic methamphetamine use was found 
unresponsive in a friend’s garage. The findings in the photos were discovered on 
autopsy examination. Bacterial cultures taken from the frontal lobe resulted a 
polymicrobial population, with moderate growth of Streptococcus intermedius and 
scant growth of Staphylococcus aureus. 

Which of the following is the most likely source of this intracranial empyema given 
the provided information?

A. Blunt force head trauma

B. Infective endocarditis

C. Oral infection

D. Systemic infection

E. Otitis media



Answer…



C: Oral infection (47.61% responses)
Inspection of the oral cavity in this case demonstrated purulent discharge and dental abscess in the 
setting of poor oral health which was considered to be the source of the intracranial empyema.

Contiguous infection is the primary etiology (between 40-50%) of intracranial abscess, most often in 
the setting of otitis media, frontal sinusitis, or oral infection. The frontal and parietal lobes are the 
most frequently involved. The oral cavity is a common source of cerebral infections, largely due to 
anatomical proximity. In the setting of poor or even moderate oral health, commensal bacteria are 
often the culprits of intracranial abscesses and empyema. These infections are often polymicrobial 
due to the variety of bacterial found in the oral cavity that are also involved gum disease and dental 
plaque formation. Overall, Streptococci species are among the most commonly involved (50%), with 
anerobic bacteria (Actinomyces, Fusobacteria), and Staphylococcus species the second most 
common (17% and 15% respectively). 

Chronic methamphetamine use is associated with higher incidences of dental caries, periodontal 
disease, xerostomia (dry mouth), and clenching, all which contribute to tooth decay. Oral disease in 
methamphetamine use commonly manifests as blackening, staining, and crumbling of the teeth. 
Poor oral health is also prevalent in vulnerable populations such as those experiencing 
homelessness, older adults, ethnic minorities, and populations in lower socioeconomic status.



Image showing the decedent’s oropharynx and poor dentition.



Other responses:



A. Blunt force head trauma (6.25% responses)

B. Infective endocarditis (22.34% responses)

D. Systemic infection (15.82% responses)

E. Otitis media (7.98% responses)



Intracranial infection can also occur after traumatic injury, 
neurosurgery, in the setting of systemic infection (sepsis), or by 
idiopathic means. This decedent had no history of trauma or recently 
surgical procedure, and no other symptoms of systemic infection. Otitis 
media is more commonly seen in pediatric populations, and is usually 
caused by Streptococcus pneumoniae, Moraxella catarrhalis, and 
Haemophilus influenzae. Infective endocarditis is more likely to cause 
an intraparenchymal abscess and is commonly caused by 
Staphylococcus aureus rather than a polymicrobial population 
dominated by Streptococcus species. 
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