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CASO CLINICO/CASE REPORT

Posterior Fossa Subdural Empyema: A Severe and Usually Late Diagnosed
Complication
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Abstract

Subdural Empyema is usually associated with paranasal sinusitis and otitis media/
mastoiditis. Posterior fossa subdural empyema is uncommon and late diagnosis is
frequent. A 23-years-old male case with a posterior fossa subdural empyema associ-
ated with otitis media is reported. Emergent craniectomy, followed by a later stage
tympanomastoidectomy, and long duration intravenous antibiotics were performed.
Cultures revealed a polymicrobial infection. An ipsilateral temporal abscess occurred
on a later stage and required multiple punctures for drainage. Due to brain temporal
edema with mass effect, a decompressive craniectomy was required. Left-side hemi-
paresis was reverted with rehabilitation. Complete recovery was achieved with right-
side hypoacusis. Magnetic resonance imaging is critical for diagnosis and follow-up.
Surgical treatment englobes two stages: Empyema drainage and focus control - the
first on an emergent basis, the second as soon as safely possible. Since subdural
empyema is a severe condition, early diagnosis is essential to reduce morbidity and
mortality.

Resumo

O empiema subdural associa-se geralmente a sinusite paranasal e/ou otite média/
mastoidite. O empiema subdural na fossa posterior é raro e o diagnéstico tardio é
frequente. Descreve-se um caso de um homem de 23 anos de idade com um empie-
ma subdural da fossa posterior associado a uma otite média. Foi tratado com uma
craniectomia emergente, seguida de timpanomastoidectomia numa fase ulterior, e
antibioterapia endovenosa de longa duracdo. As culturas revelaram uma infecdo
polimicrobiana. Um abcesso temporal ipsilateral ocorreu em um estagio posterior
e exigiu multiplas puncées para drenagem. Devido ao edema cerebral com efeito
de massa, foi necessaria uma craniectomia descompressiva. A hemiparesia do lado
esquerdo sequelar foi revertida apds a fisioterapia. A recuperacdo completa foi ob-
tida com hipoacusia direita residual. A ressonancia magnética é fundamental para o
diagnéstico e seguimento. O tratamento cirlrgico engloba dois estagios: drenagem
de empiema e controle de foco - o primeiro em uma base emergente, o segundo
logo que possivel com seguranga. Dado que o empiema subdural é uma condigdo
severa, o diagndstico precoce é fundamental para reduzir a morbilidade e a morta-

lidade.
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Introduction

Intracranial suppurative infections incidence in-
creased with human immunodeficiency virus emer-
gence. Brain abscess has an incidence of 0.3-1.3 cases
per 100 000 per year in United States, five times higher
than subdural empyema (SEmp).! SEmp is not an un-
common pathology, accounting to |15% - 20% of intrac-
ranial infections.

SEmp associates to paranasal sinuses infections and
otitis media/mastoiditis in up to 80%.2* For this reason,
a current or recent history of sinusitis/otitis on a septic
patient with neurological signs requires an investigation
to exclude SEmp. In fact, complimentary tests aimed for
these otorhinolaryngological conditions may also diag-
nose SEmp - computed tomography (CT) and/or mag-
netic resonance imaging (MRI).

Courville* described how infection spreads to sub-
dural space - directly by bone/dura erosion and indirect-
ly by thrombophlebitis in middle-ear mucosa veins with
dural sinuses and veins involvement (which may result in
venous thrombosis). Microbial flora, as in sinusitis, em-
braces aerobic streptococci, staphylococci, gram-nega-
tive bacilli and anaerobic streptococci.®® Other causes
include cranial trauma or surgery, chronic subdural he-
matoma’s infection and bacteremic spread from a dis-
tant focus, generally from a pulmonary source.’ Bacte-
rial meningitis is an important predisposing condition in
children, rarely preceding SEmp in adults.

Mauser et al studied the factors affecting the SEmp
outcome in 102 patients and they found that the likeli-
hood of survival without severe disability was 81% in
alert patients whereas it decreased to less than 38% for
those in coma at the time of presentation.'® This fact
highlights the importance of an early diagnosis. Poste-
rior fossa (PF) SEmp is particularly uncommon. A high
clinical suspicion shall be present beyond a patient com-
plaining from malaise, headache, nausea and vomiting,
with meningeal irritation signs and a recent history of si-
nusitis/otitis. Hydrocephalus is common. Cranial nerves
deficits may result from pus in cerebellopontine angle or
from mass effect compression. Seizures are uncommon
in PF SEmp.*

Generally, antibiotics directed to sinusitis/otitis allow
a transient clinical improvement followed by an acute
deterioration. CT has limitations in posterior fossa -
partial volume averaging effects and normal tentorial

enhancement may hamper the diagnosis.'' MRl is bet-

ter and provides a finest soft tissue definition which is
crucial for diagnosis and treatment planning.

Initial treatment is generally surgical and emergent.
The goal is a proper PF decompression.

A case of a 23-years-old immunocompetent male with
a PF SEemp is reported. A literature review on the sub-
ject is performed. Knowledge on the condition is critical

to early diagnosis which is important on prognosis.

Case Report

A 23-years-old male complaint from malaise, right-
side otalgia and purulent otorrhea, fever (39.5°C) with
chills, headache, nausea and vomiting for two days. Dur-
ing the six months previously to this episode, patient had
several episodes of purulent otorrhea on rightside being
treated conservatively with oral antibiotics. He was never
evaluated by Otorhinolaryngology. Despite being a smok-
er, he had no other medical conditions, namely, immu-
nosuppressive diseases. Patient was diagnosed with otitis
media and initiated amoxicillin/clavulanic acid and topic
ofloxacin on ambulatory. Patient reported partial symp-
toms relief but, after two days, he regained fever and de-
veloped headache, cervicalgia, nausea and vomiting. He
returned to the hospital and a head CT was performed
being reported as normal - despite a small collection over
the right cerebellar hemisphere could already be identifi-
able - (Fig. 1a). Lumbar cerebrospinal fluid was compat-
ible with meningitis (3802 leucocytes — 88.8% polymor-
phonuclear, hyperproteinorrachia |81 mg/dL and glucose
62 mg/dL). After 12 hours of observation, a headache in-
tensification, nausea and inability to tolerate recumbency
was observed. CT was repeated (Fig. 1b) and revealed a

mass effect PF collection (44x1 1 mm).

Fig. 1. Figure 1a - Initial Head CT which was reported as
normal. A small crescentic extraxial hypodense collection

on right-side posterior fossa was already identifiable. Figure
1b - Head CT after clinical deterioration. Right-side posterior
fossa collection growth (44x11 mm) with mass effect over
right cerebellar hemisphere and fourth ventricle.
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Patient was transferred to our center. He amelio-
rated from intracranial hypertension (ICH) symptoms
after mannitol but presented minor ataxia and right-side
nystagmus. MRI (Fig. 2) was performed which excluded
other complications - cerebritis/abscess and transverse/
sigmoid sinus trombosis. MRI confirmed, based on dif-
fusion sequences, that the PF collection was compatible
with an empyema and revealed an increase in its volume
and mass effect. Also, MRI confirmed a right-side oto-

mastoiditis and a cholesteatoma as the infection focus.

Fig. 2. MRI with gadolinium. Axial cut on posterior fossa. Hy-
pointense collection with peripheral contrast enhancement.
Mass effect over right-side cerebellar hemisphere and fourth
ventricle. DWI sequences showed restriction compatible with
an inflammatory collection.

An emergent PF craniectomy was performed with
pus drainage. A drainage catheter was left for two days.
Post-operative CT revealed complete empyema evacu-
ation. Patient was transiently admitted in the Intensive
Care Unit and sedation was tapered on the next day.
Patient was stabilized and he was then observed by
Otorhinolaryngology which scheduled, after four days, a
radical tympanomastoidectomy and cholesteatoma re-
moval to control infection focus. Facial nerve function
was preserved. Post-operative period went well with
ataxia and ICH symptoms resolution.

Pus cultures revealed a polymicrobial infection. Large
spectrum antibiotics were initiated upon admission with
vancomycin, ceftriaxone and metronidazole.

Follow-up MRI (Fig. 3) exhibited a resolution on
SEmp (Fig. 3a) but a small 13 mm temporal abscess
was diagnosed (Fig. 3b). Abscess grown to 25 mm and
it was drained by Neuronavigation guided aspiration
(which was repeated for 3 times). Pus cultures revealed
the same agents identified in PF SEmp with similar anti-
biotic sensibilities. It was decided to escalate antibiotics
by adding gentamycin and meropenem. Due to tempo-

ral oedema with mass effect causing left side hemipare-

Fig. 3. Postoperative MRI. Fig. 3a shows resolution of subdural
pus collection. A cerebellar hematoma was treated conserva-
tively. Fig. 3b shown a temporal 13 mm abscess which was
treated with 4 neuronavigation guided stereotactic punctures
plus intravenous antibiotics. A decompressive craniectomy was
made to deal with intracranial hypertension. Fig.s 3c and 3d
shows last MRI control on temporal and cerebellar abscesses. A
residual (and stable on multiple MRI controls) collection on right
cerebellar hemisphere was treated conservatively.

sis and conscience level depression, a right-side decom-
pressive craniectomy was required.

A long cycle of intravenous antibiotics — 42 days of
vancomycin, ceftriaxone and metronidazole plus 19 of
days of gentamycin and meropenem — was completed.

A grade 4 left-side hemiparesis resolve after rehabilita-
tion. A residual right-side mechanical hypoacusis was ob-
served. MRI controls revealed temporal lobe abscess res-
olution (Fig. 3c). A residual collection on right cerebellar
hemisphere was treated conservatively (Fig. 3d). Patient
was discharged home with regular follow-up in ambula-

tory. He is currently waiting for a cranioplasty Fig. 4.

Fig. 4. Last CT control performed for supratentorial cranioplasty
planning (9 months after initial surgery), without contrast, shows

a sequelar hypodensity on the right cerebellar hemisphere. No
image suggesting cerebellar abscess was observed.

Discussion
Despite SEmp being uncommon, it is not a rare con-

dition and its severity requires a prompt recognition
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and treatment to avoid neurological disability or even
mortality. Since empyema is not capsule contained, it
spreads over intracranial spaces making it an emergent
condition. Most of SEmp occur as an extension from a
local infection* and, especially in patients with previous
oftitis/sinusitis, clinical suspicion shall be high. Most of the
infratentorial SEmp occur as a result otogenic infections.
In posterior fossa mass effect lesions, patient deteriora-
tion may occur abruptly due brainstem compression or
hydrocephalus.''2

CT is the most accessible exam, but MRl is critical
for diagnosis due better soft tissue definition. Diffusion-
weighted sequences are useful to identify inflammatory
collections.'!

Mortality rates on SEmp are currently close to
10.8% in supratentorial and 3.7% in PF PF mass effect
producing lesions tend to be diagnosed earlier — this
fact highlights the importance of early diagnosis to avoid
morbimortality.

SEmp treatment englobes two stages: empyema
drainage and infection focus control. Conservative
treatment has been described for small collections.
However, antimicrobial therapy alone does not reliably
sterilize empyema collections. '

SEmp drainage is required on an emergent basis aim-
ing posterior fossa decompression and hydrocephalus
resolution, collection to microbiological cultures and
bacterial and toxin clearance to avoid their effect over
the nervous tissue and its blood supply. Surgical modality
is controversial and may differ from burr-hole to wide
craniectomies. Studies have demonstrated a lower mor-
tality in craniectomy treated patients.'> Multiple burr-
holes are required to allow extensive evacuation and
irrigation. We usually irrigate with saline plus antibiotic
(ex: gentamicin). For patients undergoing craniotomy/
craniectomy, wide exposure is required for an effective
drainage. Pus/membranes adherent to cortex shall be
left untouched to avoid infarction/epilepsy. A second
drainage procedure was required in 50% of patients
treated by burr-hole compared to 20% of those treated
by craniotomy.'®

Early focus infection control is of paramount impor-
tance for treatment success. On supratentorial SEmep
associated with paranasal sinusitis, we defend simultane-
ous surgery for SEmp drainage and for focus control —
sinus drainage. In SEmp associated with otitis/mastoidi-

tis and cholesteatoma, the complexity of the approach

and its hazards must be weighted in order to decide the
proper moment to approach the infectious focus. Tym-
panomastoidectomy in an acute inflammatory phase is
associated with higher bleeding and risk to facial nerve
injury.'® For this reason, SEmp shall be emergently evac-
uated and focus control shall be performed soon after
reuniting the proper conditions — stabilized patient, oto-
laryngology support, facial nerve monitoring, neuronavi-
gation, proper microscope. This conduct was also de-
scribed by Zanetti and Nassif'” in pediatric population.
In the presented case, neurological stability and otorhi-
nolaryngologic proper support delayed focus control in
four days upon SEmp drainage which could have contrib-
uted to infection progression with temporal lobe abscess.

Conclusion

SEmp is a severe pathology in which early diagnosis
and treatment are vital to avoid further complications
and to maximize the outcome. For this reason, in a
proper clinical context (septic patient with history of re-
cent sinusitis/otitis), this diagnosis must be excluded. Im-
mediate pus evacuation is imperative but, focus control
is also of paramount importance. Long duration intrave-
nous antibiotics and regular follow-up imaging controls
are required to assure complete resolution.
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