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Intra-parenchyma Pneumocephalus: a Complication of Cochlear Implant 
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Abstract:

Objective: We report an extremely rare case of pneumocephalus after cochlear implantation. 

Method: Case report and a review of the world literature on pneumocephalus after cochlear implantation. 
Results: We present a case of uneventful cochlear implantation in a patient with nasal polyposis. Post-operative nose blowing 
resulted in subcutaneous emphysema pneumocephale presenting five weeks post surgery. This resolved on conservative 
therapy, and the patient went on to use her implant successfully.   

Conclusion: To our knowledge this is the first report in the world literature of delayed onset as well as asymptomatic 
pneumocephalus after cochlear implantation
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Case Report 
48 year old woman had left cochlear 

implantation (Clarion 90 K) for bilateral profound 
deafness since the age of 5 years. She had 
uneventful course post-operatively and cochlear 
implant was activated four weeks after surgery. 
HINT scores was 0% and 22% pre-operatively 
and 1.5 months post-operatively respectively. 
She had a history of nasal polyposis in the past 
with multiples surgeries for this, and was a 
frequent nose blower.

      Five weeks after surgery she presented 
with a 3 day history of fever of 103 0 F, earache 
and swelling around her left ear. There was no 
history of severe headache, anorexia, nausea 
and vomiting, dehydration, seizures or 
photophobia. On examination she did not have 
any sign of meningitis or increased intracranial 
pressure. The left ear tympanic membrane 
looked red and bulging. She had fluctuant 
subcutaneous swelling around the Cochlear 
Implant. This was aspirated under aseptic 
conditions, but only air was aspirated, with no 
fluid. She was admitted on intravenous 
ceftriaxone and CT scanning performed.  The 
CT scan (Figures 1 and 2) shows air 
subcutaneously tracking along the electrode exit 
array from the mastoid cavity. Intracranial air 
was also seen. 

Fig (1). High-resolution CT scan coronal cut showing the 
cochlear implant, extracranial soft tissue free air 
as well as intra-parenchymal pneumocephalus. 

Fig (2). High-resolution CT scan axial cut showing the 
extracranial soft tissue free air as well as intra-
parenchymal pneumocephalus. 

Fig (3).  High-resolution CT scan 2 days later. 
Pneumocephalus is no longer present. 

The patient had difficulty with complying 
with avoidance of nose blowing, and so a 
pressure equalization tube was inserted to 
decompress the middle ear pressure and 
prevent further insufflations of air. Neurosurgery 
consultation advised using high inspired oxygen 
concentration (100%) to facilitate absorption of 
the intracranial air collection. Follow-up CT scan 
2 days later showed complete resolution of the 
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pneumocephalus (Fig 3). Patient was 
discharged home on oral antibiotic and oral 
steroids to shrink her nasal polyps, for polyp 
surgery with her referring Otolaryngologist. 
Three months later, CT scan was repeated and 
showed normal brain with no pneumocephalus.  
She continues to use the implant without 
complications, and has had no recurrence of air 
or infection. 

Discussion
      Pneumocephalus (the accumulation of 

intracranial air) is usually associated with 
craniofacial surgery, trauma, infection, or 
neoplasm. Regardless of the causes, 
pneumocephalus could have high mortality rate 
(53%).(1) It is potentially devastating complic-
ation of any craniofacial surgery including 
neurotology. It can lead to tension pneum-
ocephalus, where a ball-valve mechanism 
allows air to enter but not exit the cranial vault. 
Therefore, pneumocephalus patients need to be 
investigated for the underlining causes and 
treated with close monitoring of any sign of 
increased intracranial pressure until 
pneumocephalus is completely resolved. 

The ear has been reported as an 
access point for air to track into the intracranial 
space. (2-5) Frequent positive pressurization has 
also has been reported to cause 
pneumocephalus too (6,7). Schrijver et al (6)

described a patient with a large, asymptomatic 
pneumocephalus caused by the frequent 
performance of Valsalvas’ maneuver. CT scan 
showed epidural air collection seemingly in 
continuity with the left mastoid. Some authors 
believe that hypercellular mastoid air cells could 
be a risk factor for pneumocephalus, with 
positive pressure from forceful Valsalva 
sneezing and nose blowing contributing 
factors.(8-10)  Interestingly, pneumocephalus can 
be discovered incidentally with minimal 
symptoms. Anorbe et al (9) reported 
pneumocephalus patient who had no symptoms 
except progressively enlarging retroauricular 
mass which increased in size on Valsalva 
maneuvers.  Babl et al (7) report a child who 
presented with headache and was found to have 
atraumatic pneumocephalus. 

We propose three possible 
mechanisms which could explain the path of 
air in this pneumocephalus. Firstly, it could be 
through the anterior cribiform plate, 
considering the diseased paranasal sinus. 
This is unlikely given the location of the air 
and the flap site of subcutaneous air. 
Secondly, through the cochleostomy for the 
cochlear implant, although we did not see any 
pneumocochlea in CT scan, and again it does 
not explain the subcutaneous air.  The third 
proposed mechanism is through the drilled 
mastoid’s air cells. This can be via the exit 
array drilling to the receiver stimulator site. 
Here the dura is exposed for seating the 
receiver stimulator, and erosion here might 
allow subdural air to track intracranially, 
possibly following a sulcus. It is also possible 
that it tracked along the petrous apex air cells 
and broke through the dura at their apex.

There have been a few reports of mastoid 
surgery associated with pneumocephalus. (11-14)

This is the second case report linking this 
serious complication with cochlear implantation. 
Gillett et al (15) reported the first case of 
pneumocephalus discovered within 1 week post 
surgery.  Their patient uses to do Valsalva’s 
manoeuvre 30 times a day to clear his ear. He 
recovered completely with close observation 
and grommet insertion. Backous et al (16)

reported two cases of flap elevation with air after 
cochlear implant both of them responded to 
conservative treatment: pressure dressing, tube 
insertion and antibiotic. Both patients 
reproduced the flap elevation with Valsalva 
maneuver. The interesting thing in our patient is 
the delayed onset as well as asymptomatic 
pneumocephalus which could be missed easily.

In summary, we present a rare intracranial 
complication of cochlear implantation, and one 
we have not been able to find previously 
reported in our review of the literature. This case 
is instructive, in that nasal polyposis and chronic 
nose blowing should be considered as potential 
risk factors either for soiling of the implant with 
contaminated nasopharyngeal secretions, or for 
subcutaneous or intracranial air. The authors 
would recommend dealing with nasal disease 
that might result in nose blowing or valsalava 
type maneuvers prior to implantation. 
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