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CASE REPORT

The hidden threat: subdural empyema 
strikes a healthy teen
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Abstract 

Background The incidence estimates for intracranial subdural empyema are 0.1 per 100,000 individuals, making it 
a rare clinical condition. It is a highly morbid and fatal illness that is most commonly the result of a primary infection 
somewhere else.

Case presentation The authors present a young male patient 15 years presented with 1 week history of headache, 
fever, confusion and seizure attack with initial negative CT head and nearly negative CSF analysis. With few days he 
developed left sided weakness. MRI brain showed right temporoparietal subdural fluid collection with midline shift. 
Urgent neurosurgical evacuation was made and revealed subdural empyema. The boy received combination therapy 
of vancomycin, ceftriaxone, and metronidazole. The culture of the pus was negative but 16S rRNA gene sequencing 
(bacterial) revealed streptococcus intermedius. He made a good recovery with no recollection or neurological deficit 
on follow up.

Conclusion This case highlights the possibility of occurrence of this rare infection in otherwise healthy individuals 
without obvious precipitating factor. It also indicates the superiority of MRI brain over CT head in detection of sub-
dural collection. The rapid diagnosis and intervention improve the outcome of the patient.
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Background
A purulent loculated collection between the arach-
noid and dura mater, subdural empyema can mani-
fest both intracranially and spinally, albeit the former is 
more common. With an estimated incidence of 0.1 per 
100,000 people, it is an uncommon condition especially 
in immunocompetent individual [1]. The most frequent 
predisposing illness for a subdural empyema is parana-
sal sinusitis. In addition, a direct infection of the sub-
dural space during craniotomy or drainage of a subdural 
hematoma may exacerbate a subdural empyema during 

neurosurgical surgery [2]. A number of infectious agents 
have been linked to subdural empyemas; the Streptococ-
cus milleri family is the most commonly isolated. Most 
of these empyemas manifest at the convexity of the brain 
with fever, confusion, and lateralizing neurological signs 
in some cases [3]. Early diagnosis and management of 
this neurosurgical emergency is directly correlated with 
patient’s morbidity and mortality [4]. Here, we discuss a 
case of subdural empyema in otherwise healthy second-
ary school student.

Case presentation
Our patient is a 15-year-old male, otherwise healthy 
secondary school student, with no previous medical 
comorbidities. He is the 3rd of 5 siblings who were also 
healthy with no chronic comorbidities. He is the result 
of non-consanguineous marriage with negative family 
history of any neurological disorders. He is left-handed. 
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He presented with 1 weak history of headache, low grade 
fever and confusion. These were followed by one episode 
of generalized tonic–clonic seizures after which he pre-
sented to the emergency department (ED). Upon arrival 
to ED, He was confused and agitated, blood pressure 
136/86, pulse 75/minute with normal sinus rhythm, fever-
ish 38.3 °C and respiratory rate of 18/minute. Neurologi-
cal examination was unremarkable with no lateralizing 
signs, bilateral round regular reactive pupils, no apparent 
cranial nerve affection, normal tone and reflexes in upper 
and lower limbs, bilateral equivocal planter response 
and no meningeal irritation signs. He underwent urgent 
non-contrast CT head which was unremarkable. His ini-
tial laboratory workup including complete blood picture, 
liver functions, kidney functions and electrolytes were all 
within normal except for mild neutrophilic leukocytosis 
(WBCs 12.7). C- reactive protein was elevated (197). An 
urgent lumbar puncture and CSF analysis was performed. 
CSF specimen was clear and contained only 8 red cells, 
15 white cells, glucose and proteins within normal range. 
Impression of viral encephalitis was suspected, and he 
was initiated on acyclovir (15 mg/kg/dose/ 8 h), Ceftri-
axone injections (2gm/ 12 h) and levetiracetam (500 mg 
/12 h). Later on, CSF PCR viral panel (which contains 
adenovirus, Herpes simplex 1and 2 viruses, EBV, CMV, 
Parvovirus, enterovirus, human herpes virus 6 and 7 and 
varicella zoster virus) was negative. The human immu-
nodeficiency virus was negative. QuantiFERON gold test 
for TB was negative. Pancultures (blood, urine, CSF and 
sputum) were negative. After 3 days of admission, He was 
still confused with continuous low-grade fever (between 
37.8 and 38.5  °C). EEG was obtained. It showed back-
ground activity of delta waves bilaterally with paroxysms 
of sharp spikes and spike slow waves more prominent on 
the right hemisphere. On day 4 of admission, he started 
to develop left sided weakness more prominent in upper 
limbs (Grade 3/5). Urgent MRI brain with contrast was 
obtained using 1.5 Tesla Phillips Intera® scanner (United 
States). It showed elongated frontoparietal subdural fluid 
collection with maximum diameter of 7 mm. It was asso-
ciated with right cerebral hemisphere gyriform parenchy-
mal diffusion restriction with adjacent pachymeningeal 
and leptomeningeal enhancement. There was midline 
shift to the left with 4–5 mm, Figs. 1, 2, 3. MRV and MRA 
were normal.

Urgent neurosurgical consultation was obtained and 
recommended urgent surgical intervention to evacuate 
this subdural collection. Intraoperatively, there was huge 
amount of pus upon opening of the dura. Evacuation 
and washing of this collection were done, Fig. 4. Sinuses 
were also explored for possible collection, but they were 
clear. There were no operative related complications. The 
patient was started on vancomycin injection (2gm/ 12 h), 

Fig. 1 T2 sequence showing right frontoparietal subdural collection 
with midline shift

Fig. 2 Postcontrast T1 sequence showing meningeal enhancement
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ceftriaxone injection (2 gm/12) and metronidazole injec-
tion (500 mg /8 h).

Next day post-operative, patient regained conscious-
ness fully with slight delayed response. Left sided weak-
ness improved fully with no residual deficit. On the 
3rd day post-operative, he started to ambulate. Fever 

subsided and the patient returned back to his baseline. 
After 7 days post-operative, the patient underwent his 
midyears exams during his hospital stay. He was kept on 
IV antibiotics for 6 weeks. Cultures of the evacuated pus 
were negative but 16S rRNA gene sequencing (bacterial) 
revealed streptococcus intermedius. On follow up visit in 
the outpatient clinic, he was fully conscious with no neu-
rological deficit or toxic manifestations. A follow up CT 
head was obtained and showed no recollection. Written 
informed consent was obtained from the patient for pub-
lication of this case report and any accompanying images. 
Data sharing is not applicable to this article as no data-
sets were generated or analysed during the current study.

Neurosurgical emergencies such as subdural empy-
emas need to be recognized and treated quickly in order 
to preserve a favorable functional neurological outcome. 
If treatment is not received, these lesions advance quickly 
with neurological deficit, raise intracranial pressure, 
and result in coma and death in 24 to 48 h [5]. Subdural 
empyemas were previously encountered secondary to 
otitis media, but they are now more commonly observed 
as a consequence of bacterial sinusitis. They are most 
common in immunocompromised individuals but rarely 
occur in immunocompetent persons [6]. In some cases, 
the primary source cannot be identified. One study esti-
mated that 3% of these empyemas have an unknown 
originating source. Males are more often than females to 
be diagnosed with subdural empyema, with average and 
median diagnosis ages of 46.1 and 49.5 years, respec-
tively; that being said, the age range of patients with doc-
umented cases is incredibly wide [1]. Fever and headache 
are the most commonly reported presenting symptoms, 

Fig. 3 Coronal section showing right frontoparietal subdural 
collection

Fig. 4 Intraoperative evacuation of subdural empyema
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and in this situation, they are linked to both increased 
intracranial pressure and infection. However, neurologi-
cal presentations also could include altered mental sta-
tus, seizures, dizziness, and focal neurological deficits as 
in our case [7]. When evaluating potential intracranial 
infectious lesions, CT of the head with intravenous con-
trast is frequently the first imaging modality of choice 
due to its accessibility. MRI with gadolinium contrast, as 
used in our case, is the gold standard imaging technique 
for subdural empyema diagnosis, though, because it is 
more sensitive than CT at imaging the dura and sinuses 
[4]. Although staphylococcus aureus and streptococcus 
milleri are of the most common organisms causing this 
condition, a broad-spectrum combination of antibiotics 
including high-dose vancomycin, high-dose third-gener-
ation cephalosporin, and metronidazole, should be used 
for a good period of time, most commonly 6–8 weeks [7]. 
Urgent neurosurgical intervention is usually needed for 
drainage of suppurative collection and to obtain culture 
material that could help targeting with sensitive antibi-
otic. Neurosurgical intervention could be either through 
a bur hole or through craniotomy as done in our case [8]. 
Subdural empyema reaccumulation after initial drain-
age is common, affecting up to 50% of patients and fre-
quently requiring repeat surgical evacuation [9]. Patients 
with subdural empyema have a reported death rate of 6 
to 15%, and a neurological disability in those who survive 
can reach 50 to 55%. Early and prompt management help 
to improve the outcome [8]. Without recent otitis media, 
sinusitis, or instrumentation in an otherwise immuno-
competent patient, our case notably failed to identify a 
definitive source of infection; the subacute progressive 
presentation in an active young secondary school boy 
highlights the unusual presentation of this potentially 
fatal condition.

Conclusion
Due to the possibility of ambiguous early symptoms, 
intracranial suppurative consequences such subdural 
empyemas are uncommon and challenging to identify. 
In order to rule out cerebral spread, patients with sinus 
infections, worsening headaches, or other neurological 
impairments should have rigorous evaluations using CT 
or MRI imaging as indicated. Physicians must be aware 
of the hazards associated with subdural empyemas and 
the necessity of emergency neurosurgical intervention 
because these conditions can have substantial morbid-
ity and mortality if they are not identified and treated 
promptly.
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