Case Report

Cochlear Implant Failure
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due to Cochlear Nerve Deficiency in a Child
with Normal Internal Auditory Canal
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The cochlear nerve, which propagates electrical signals to the auditory cortex, must function
well for successful cochlear implantation. A narrow internal auditory canal (IAC) increases
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the risk of hypoplasia or aplasia of cochlear nerve, which may result in the failure of cochlear
implantation. Therefore, a functioning cochlear nerve must be verified before deciding to do
cochlear implantation by means of behavioral audiometry, electrophysiologic tests, or imag-
ing studies in cases with narrow IAC. On the other hand, a candidate with a normal IAC can be
overlooked in investigating the presence of functioning cochlear nerve. Because normal
IAC does not always guarantee the presence of normal cochlear nerve, the functioning cochlear
nerve should be proved prior to cochlear implantation in those cases. We report on a child,
who had normal IAC and cochlea but failed auditory stimulation after cochlear implanta-
tion, and who was diagnosed as having cochlear nerve deficiency through retrospective review.
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Fig. 1. Preoperative magnetic resonance image of internal audi-
tory canal. Bilateral cochleas and internal auditory canals (IAC)
show normal appearance. There are facial nerves (arrow), supe-
rior vestibular nerves (arrow head) and inferior vestibular nerves
(dashed arrow) in bilateral IACs, but cochlear nerves are not
identified (double arrows, vestibule and lateral semicircular canal;
double dashed arrows, posterior semicircular canal; asterisk, mo-
diolus of cochlea).
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Fig. 2. Pure tone audiogram obtained 27 months after right cochlear
implantation. Capital A indicates left ear hearing responses with
hearing aid.
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Fig. 3. The result of temporal bone computed tomography (A)
and integrity test (B) taken after right cochlear implantation. Elec-
trode array is positioned properly in right cochlea (A). In integrity
test with common ground (CG) and monopolar 1+2 (MP 1+2)
modes of stimulation, electrical signals equivalent to the biphasic
stimulation pulse are recorded, which show that internal device
works normally (B).
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Fig. 4. Postoperative transorbital X-ray shows well-positioned
electrode arrays in bilateral cochleas.
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Fig. 5. Pure tone audiogram obtained 24 months after left cochlear
implantation. Hearing thresholds with left cochlear implant are be-
low 30 dBHL across all frequencies.
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