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Cochlear implantation (CI) is only indicated for children
who have a hearing loss of greater than 90dBHL at
the high frequencies of speech – which are 2 and 4 KHz.
(NICE Guidelines). Their hearing loss may be less severe
at lower frequencies, but this need not affect the
decision to implant. However, the decision to implant
children with CHARGE syndrome has to be based on
very careful assessment of the evidence available.
Cochlear implants
Cochlear implantation gives a sensation of hearing
by stimulating nerve endings in the cochlea directly,
which in turn send auditory information to the brain
along the auditory nerve. Stimulation is carried by
electrodes which are surgically implanted into the
cochlea and respond to information transmitted by
a speech processor worn on the head. Implantation
may be unilateral but is usually bilateral unless there
are contra-indications (see below).
The CHARGE ear
Children with CHARGE syndrome who have been
diagnosed with a severe to profound hearing loss are
likely to have malformed cochleae (cochlear dysplasia)
and may have thin (‘hypoplastic’) or absent auditory
(cochlear) nerves (Collins and Buchman, 2002).
A malformed cochlea may have only a single cavity,
unlike the usual snail shape with several turns
(Bamiou et al. 2001). In this case, a full insertion of
the electrode array may not be possible.
Even if the cochleae are normal, if the auditory nerve
is absent then cochlear implantation will not be
possible as there is no means of transmitting the
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auditory information from the cochlea to the brain.
However there may be a difference between the two
ears, in which case unilateral (rather than bilateral)
cochlear implantation might be possible (Bamiou et al.
2001). Although Auditory Brainstem Implantation
(ABI) is possible in cases of absent auditory nerves,
it is rarely available in the UK at present and long term
outcomes have yet to be determined.
Pre-assessment
It is most important that children who are undergoing
CI assessment should have Computed Tomography
(CT) scanning and where possible Magnetic Resonance
Imaging (MRI) at an early stage to assess the condition
of the inner ears and nerve pathways (Bamiou et al.
2001; Holcomb et al. 2012).

PAGE 1 OF 2

Cochlear Implants and the Child
Auditory Brainstem Response (ABR) testing will be
carried out to provide objective evidence of auditory
responses. Where there are doubts about the
presence of an auditory nerve, electrical ABR (eABR)
may be used to provide additional information and
may indicate that a child is a candidate for cochlear
implantation, even when it has been difficult to
identify a nerve on the MRI scan (Warren et al. 2010).
The information that cochlear implantation is not
possible may be devastating news for parents. They
should be made aware of this possibility at the start
of the assessment – particularly in cases where
no hearing aid benefit has been demonstrated and
the child presents with delayed motor milestones
(Bamiou, 2001).
Follow up after implantation
Follow-up may also be more intensive and timeconsuming. In children with cranio-facial abnormalities,
the close proximity and atypical course of the facial
and auditory nerves may result in non auditory
stimulation (where the muscles of the face respond)
as the cochlear implant is stimulated (Bajaj et al.
2012; MacArdle et al. 2002) and requires careful
mapping by an experienced audiologist.
There is also a risk that the facial nerve could be
damaged during surgery, perhaps permanently,
and the surgeon should discuss this with the family
(Bajaj et al. 2012). Where only partial insertion of
the electrode array is possible (in cases of malformed
cochleae), the audiologist will re-map the available
electrodes to provide the best possible response.
Outcomes
Where a decision is made to offer cochlear implantation
to a child with malformed cochleae and/or thin nerves,
parents should be counselled that the outcomes will
be more limited than might otherwise be expected.
This is due to the reduced level of auditory information
reaching the brain due to the much smaller number
of nerve impulses.
Research evidence regarding outcomes from cochlear
implantation is based on small numbers. However,
a range of papers demonstrate that whilst results vary,
children often develop auditory awareness, including
awareness of speech, but not to the level of children
with normal inner ears. This applies to children who
have nerve deficiency, regardless of a diagnosis of
CHARGE syndrome (Arndt et al. 2009; Kutz et al. 2011;
MacArdle et al. 2002; Lanson et al. 2007; Southwell
et al. 2010).
Where a child has additional difficulties as well as
being deaf, this will also have an impact on outcomes.
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The more complex the child, the more likely it is
that outcomes will be affected (Birman et al. 2012;
Edwards, 2007) but parents have reported improved
connectedness with the world, greater attentiveness
and willingness to communicate (Berrettini et al. 2008).
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