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Hearing loss is one of the most common congenital or early onset sensory disorders, appearing in one
out of 700 to 1000 newborns, with 50% to 70% of cases attributable to genetic causes. Inherited hearing
loss demonstrates great heterogeneity and approximately one hundred genes are estimated to be
involved. In addition to the genetic, congenital cytomegalovirus infection and cochlear nerve
deficiency also cause congenital or early onset hearing loss. Regarding the medical treatment of
hearing loss, cochlear implantation, which directly stimulates the cochlear nerves, is the most
important and effective treatment for patients with profound sensorineural hearing loss. However, the
outcomes of Cl vary among patients. And many factors, medical, educational, and environmental, are
presumed to affect Cl performance. With regard to the medical factors affecting CI outcomes,
diagnostic age, pre-operative hearing thresholds, duration of preoperative hearing loss, implantation
timing, associated mental retardation or other complex symptoms have been reported. In addition to
these medical factors, we speculated that the etiology of severe-to-profound hearing loss, might

be one of the key determinants of cochlear implantation outcomes.

In this study, we tried to obtain the factors affecting the cochlear implantation outcomes and develop
the personalized medical treatment and habilitation system for hearing loss children based on precise
diagnosis. In this year, we discuss about the test battery for accessing the development of auditory
responses after cochlear implantation and also accessing the communication language skills. We alos
performed retrospective analysis of the development of the Infant-Toddler Meaningful Auditory
Integration scale (IT-MAIS), the Kyoto scale of psychological development 2011, and many candidate
factors affecting the cochlear implantation outcomes (including the severity of hearing loss, age of
cochlear implantation, hearing threshold after cochlear implantation, and etiology of hearing loss) in
pediatric cochlear implant cases. As a result, the hearing thresholds after cochlear implantation, and
the age of cochlear implantation were associated with the development of IT-MAIS score. And the IT-
MAIS scores after 3 months from cochlear implantation were correlated with the language and social
development of Kyoto scale of psychological development 2011. In addition to these results, the
patients with inner ear specific gene mutations showed favorable outcomes in both of the IT-MAIS
score and the Kyoto scale of psychological development 2011 score than the cases without inner ear
specific gene mutations.

In the present study, we also revealed that various etiologies are involved in single-sided deafness
(SSD). Interestingly, the cause of SSD and asymmetrical hearing loss (AHL) differed greatly between
congenital/early-onset cases and adult cases. The most prevalent cause in SSD children was cochlear
nerve deficiency (43.7%; 87 of 199 patients undergoing CT and/or MRI), followed by CMV
infection, mumps infection, and other rare etiologies. In contrast, half of the adult SSD patients
presented with idiopathic sensorineural hearing loss, followed by various types of otitis media, and
other rare etiologies.
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