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Otogenic pneumocephalus secondary to recurrent

cholesteatoma and associated temporal bone cerebrospinal
fluid leak

Johannes Christiaan Oosthuizen, Fintan Wallis, John Fenton

CASE REPORT

A 79-year-old diabetic male was presented to the
emergency department with a one day history of a mild
frontal headache and watery discharge from his right
ear. His past medical history included previous mastoid
surgery, performed more than 50 years ago. The
procedure was complicated by postoperative intracranial
abscess formation which required neurosurgical
intervention and unfortunately resulted in loss of right
sided visual acuity. Regrettably, the patient did not attend
for continued follow-up and the last contact with the
Otolaryngology service had been more than 25 years ago.
Examination revealed clear pulsatile otorrhea from the
right ear and a sample sent for Beta 2 transferrin testing
confirmed the presence of a cerebrospinal fluid (CSF)
leak. Microscopic examination of the external auditory
canal demonstrated an inflamed external auditory canal
with a significant amount of keratin debris, consistent
with likely recurrent cholesteatoma, visible beyond a
narrow isthmus. A contrast computed tomography (CT)
scan was requested emergently and demonstrated a
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significant amount of intra-ventricular free air (Figure 1) as
well as the previous posterior craniotomy defect (arrow).
High resolution images of the temporal bone confirmed
extensive soft tissue opacification of the middle ear cavity
and a defect in the tegmen tympani.

Magnetic resonance imaging (MRI) scan was
performed which on the coronal images (Figure 2)
demonstrated extension of the lateral ventricle to
the temporal bone and localized ventriculitis and
meningeal enhancement. The diagnosis of otogenic
pneumocephalus, secondary to recurrent cholesteatoma
with associated temporal bone CSF leak was made.
Unfortunately, the patient developed fulminant
meningitis whilst being prepared for surgery, which
resulted in multiorgan failure despite maximal medical
care and ultimately proved fatal.

Figure 1: Computed tomography brain, pneumocephalus
(Stars), right posterior craniotomy defect (arrow).
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Figure 2: Magnetic resonance imaging, T2-weighted fluid
attenuated inversion recovery sequence.

DISCUSSION

Pneumocephalus, also referred to as aerocoele is
defined as the present of air within the cranial cavity. It
was first described by Chiari in 1884 during a postmortem
of a patient with ethmoiditis [1]. It was not, however, until
1926 that the first case of otogenic pneumocephalus was
described [2]. The development of pneumocephalus is
reliant upon a defect in the cranial cavity which allows air
to enter and typically occurs between the temporal bone
and the middle or posterior cranial fossa [3]. Etiological
factors associated with the development of otogenic
pneumocephalus include trauma, otitis media, surgical
intervention, congenital defects and either benign or
malignant neoplastic processes [1, 3]. The presenting
features of these patients can often be vague and include
headache, lethargy, disorientation and meningism [4].
In the presence of raised intracranial pressure secondary
to pneumocephalus; nausea, vomiting and papilledema
are commonly encountered and surgical decompression
is required as a matter of urgency in the instance of
a tension pneumocephalus [1, 5]. Entry of air into the
cranial cavity occurs through one of two mechanisms
[3, 6]. The first is secondary to a ball valve effect where
raised nasopharyngeal pressure, secondary to straining
or nose blowing, forces air through the defect where after
the subsequent increase in intracranial pressure results in
trapping of the air within the intracranial space [3]. The
second mechanism is due to a significant and continuous
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CSF leak which results in a relatively negative intracranial
pressure which allows the lost CSF to be replaced by air
and is also referred to as the ‘inverted bottle’ effect [2—4,
6].

A history of mastoid surgery, trauma or clinical
findings suggestive of CSF otorrhea (which should be
confirmed with a Beta 2 transferrin assay) should raise the
suspicion of pneumocephalus [1]. Computed tomography
scan is the first line investigation of choice and is capable
of identifying as little as 0.5 mL of air within the cranial
cavity [1, 4]. The use of MRI scan serves as a useful
adjunct in the investigation as demonstrated by the case
in question and is particularly helpful in the localization
of the defect [2].

The management of pneumocephalus is dependent
upon the etiology. However, surgical intervention is
indicated in patients that fail conservative management
with persistent CSF leak, progression of the intracranial
collection or a tension pneumocephalus [3]. Conservative
measures include bed rest, elevation of the patients
head by 20—30 degrees and intravenous antibiotics [1].
Various surgical techniques have been described in the
management of these cases and include either an extra
or intracranial approach [4]. Where feasible these defects
should preferentially be approached via the extracranial
route as this technique is associated with lower morbidity
and mortality rates.

CONCLUSION

Otogenic pneumocephalus is an infrequently
encountered clinical entity that can have vague presenting
symptoms and a high index of clinical suspicion is
necessary to diagnose this condition.
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