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ABSTRACT Pneumocephalus is defined as the presence of air in the intracranial cavity. This condition has multiple
etiologies described, such as traumatic or iatrogenic origins. Rarely, pneumocephalus has been reported in otogenic
meningitis. Head computer tomography represents the gold standard imaging to visualize the quantity and localization
of air. The work-up has to be completed by a lumbar puncture in suspected underlying infection. The treatment depends
on the identified cause. We report the case of a 77-year-old man diagnosed with a pneumocephalus associated with
otogenic meningitis.
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Background

Pneumocephalus is characterized by the presence of intracranial
air and is rarely reported in otogenic meningitis [1]. Multiple
etiologies have been described, such as trauma, complications
of cranial procedures or infectious diseases. The prognosis de-
pends on the pneumocephalus’ severity and its underlying etiol-
ogy. We report the case of a 77-year-old man diagnosed with a
pneumocephalus associated with otogenic meningitis.

Case report

A 77-year-old patient was admitted to the Emergency Depart-
ment (ED) for acute confusion. The patient was subfebrile and
suffered from unusual headaches and agitation for 48-hours.
At the ED admission, he presented an impaired level of con-
sciousness with a Glasgow Coma Scale of 11/15 (E2V3M6). His
blood pressure was 180/80mmHg, his heart rate was irregular,
demonstrating atrial fibrillation at 120bpm, and his oxygen sat-
uration was 98% at ambient air. His physical examination was
unremarkable except the neurological impairment, in particular,
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no petechial rash was noted. The patient was intubated due to
the progressively impaired level of consciousness. The patient’s
main medical history was marked by a primary lung carcinoma
under immunotherapy, atrial fibrillation, chronic obstructive
pulmonary disease and previous episodes of meningitis from
an unknown origin. Biological findings revealed a neutrophilic
leukocytosis without any inflammatory syndrome. A head com-
puter tomography (CT) was performed and demonstrated a
pneumocephalus (Figure 1) without another brain anomaly, but
the presence of an apparent osseous breach into the left epi-
tympanic recess. In this context, a lumbar puncture was per-
formed. Laboratory analysis revealed neutrophilic leukocytosis
in the cerebrospinal fluid and confirmed the diagnosis of oto-
genic meningitis associated with a pneumocephalus. The patient
was placed under intravenous antibiotics (Ceftriaxone) and was
transferred to the Intensive Care Unit (ICU). Blood culture re-
vealed bacteremia with Streptococcus Agalactiae, which was
also found in the cerebrospinal fluid. In the ICU, the patient pre-
sented several seizure episodes requiring treatment by valproic
acid. Finally, the patient was discharged from the ICU with a
good neurological outcome.

Discussion

First described in the 18th century by Lecat, Pneumocephalus,
also called cranial aerocele, is characterized by the presence of
air within the intracranial space [1,2].

Multiple etiologies have been reported in the literature [1,2].
Cranial trauma, especially skull base fractures, represents the
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Fig. 1: Head Computer Tomography demonstrating the pneu-
mocephalus in axial and coronal views.

vast majority of pneumocephalus’ cases. At the same time, other
etiologies are more unusual (tumours, otological pathologies,
infectious diseases, complications following spinal or lumbar
procedures, etc.) [3].

Pneumocephalus is an infrequent finding in otogenic menin-
gitis. This type of meningitis is mainly due to acute mastoiditis
or otitis media [4]. The presence of a preexisting bone defect
in the middle ear, as reported in our patient, can trigger such
recurrent infectious diseases and the entry of a small quantity of
air [2,4].

Currently, Neisseria meningitides and pneumococci are the
primary bacteria responsible for bacterial meningitis [5]. Strep-
tococcus agalactiae is rarely associated with meningitis in adults.
Indeed, group B streptococci meningitis only represent 0.3% to
4.3% of all cases. Those bacteria tend to be more frequent in
patients with chronic underlying diseases [6].

Symptoms may vary depending on the pneumocephalus’
etiology and severity. In mild spontaneous pneumocephalus,
the patient can be asymptomatic. A wide range of non-specific
symptoms has been described due to this condition: agitation,
neurological impairment or headache [4]. However, none of
them is pathognomonic, and those of the underlying disease
predominantly represent the clinical findings.

The physiopathology of pneumocephalus is based on two dif-
ferent mechanisms. The first one is air entry following trauma or
surgical procedures but also from a preexisting osseous breach
in the middle ear in certain circumstances (i.e., air travel, vi-
olent blowing of the nose). The second is air formation by
gas-producing bacteria in the case of meningitis [7]. In this
case report, both mechanisms seemed involved in the pneumo-
cephalus.

Diagnosis is based on brain imaging [3]. Computer Tomogra-
phy (CT) is the gold standard and allows us to identify small air
bubbles. In severe cases, the quantity of air is so essential that it
compresses the brain resulting in tension pneumocephalus. In
this stage, a particular sign is often demonstrated in head CT:
Mount Fuji sign is characterized by a separation of both frontal
lobes due to the presence of subdural air [3,8]. When meningitis
is suspected, a lumbar puncture has to be performed.

Treatment depends on clinical and radiological findings but
also the underlying etiology [9]. Mainly, medical treatment is
sufficient and leads to the progressive regression of the air. In
community-acquired meningitis, treatment with intravenous
third-generation cephalosporins is recommended. In some se-
vere cases with tension pneumocephalus, an emergency surgical
treatment is required [3,9]. When a bone defect is identified, the

closure of this defect has to be considered [7].
In spontaneous pneumocephalus, the prognosis is usually

good while in trauma, it essentially depends on the associated
injuries. Mortality tends to be slightly higher in the case of
pneumocephalus related to bacterial meningitis since bacterial
meningitis’ mortality can be estimated by up to 30% [10].

In summary, pneumocephalus is rarely reported in associa-
tion with otogenic meningitis. The diagnosis is made classically
by head CT, visualizing the presence of air. In the absence of
any traumatic precipitating factors, the diagnosis of meningitis
has to be evoked. In this context, a preexistent bone defect in
the middle ear should also be excluded, primarily if multiple
infectious episodes have been described. The treatment with
intravenous antibiotics has to be prompt to obtain a favourable
outcome.
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