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ORIGINAL ARTICLE

Patients with CDH23 mutations and the 1555A>G mitochondrial
mutation are good candidates for electric acoustic stimulation (EAS)

SHIN-ICHI USAMI!, MAIKO MIYAGAWA!, SHIN-YA NISHIO!, HIDEAKI MOTEKI?,
YUTAKA TAKUMI"?, MIKA SUZUKI!, YOKO KITANO? & SATOSHI IWASAKI?

! Department of Ororhinolaryngology, Shinshu University School of Medicine, >Department of Hearing Implant Sciences,
Shinshu University School of Medicine, Matsumoto, Fapan and >School of Health Sciences, Tokai University,
Isehara, Japan

Abstract

Conclusions: CDH?23 mutations and the 1555A>G mitochondrial mutation were identified among our series of electric acoustic
stimulation (EAS) patients, confirming that these genes were important in hearing loss with involvement of high frequency.
Successful hearing preservation as well as good outcomes from EAS indicated that patients with this combination of mutations
are good candidates for EAS. Objectives: Screening for gene mutations that possibly cause hearing loss involving high frequency
was performed to identify the responsible genes in patients with EAS. In addition to a review of the genetic background of the
patients with residual hearing loss, the benefit of EAS for patients with particular gene mutations was evaluated. Methods:
Eighteen patients (15 late-onset, 3 early-onset) with residual hearing who had received EAS were included in this study.
Genetic analysis was performed to identify G¥B2, CDH23, SLC26A4, and the 1555 mitochondrial mutations. Results: Three
early-onset patients had CDH23 mutations. One late-onset patient had the 1555 A>G mitochondrial mutation.

Keywords: Residual hearing, hearing preservation, gene, mitochondria, 12S rRNA

Introduction

Hearing loss in the majority of patients with residual
hearing at lower frequencies is more or less progres-
sive, although the speed of progression, i.e. rapid or
rather stable, may be dependent on the etiology. An
unresolved issue is the prediction of progressiveness
based on the etiology of individual hearing loss. We
have recently reported at least four genes that are
responsible for the candidates for electric acoustic
stimulation (EAS), and therefore there is not a single
etiology but rather a great genetic heterogeneity
involved in this particular type of hearing loss [1].
In this study, screening for mutations of four genes
(G¥B2, CDH23, SLC26A4, and the 1555 mitochon-
drial mutations), which possibly cause high frequency
hearing loss, was performed to identify the responsible
genes for 18 patients with EAS.

Material and methods

Fighteen patients (8 males and 10 females, aged
1-68 years) were included in this study. Clinical
features of the subjects are summarized in Table 1.
As regards onset of hearing loss, 15 patients were
late-onset (10-50 years old) and 3 patients were
early-onset (most probably congenital). Anamnestic
evaluation and/or serial audiogram indicated that all
of the patients had progressive sensorineural hearing
loss. No patients had any anomalies such as enlarged
vestibular aqueduct. All patients had some residual
hearingin the lower frequencies, and therefore received
EAS. The round window approach was applied for all
the patients, and intraoperative and postoperative intra-
venous administration of dexamethasone was used as
described in a previous report [2]. For genetic analysis,
direct sequencing for G¥B2, SLC26A4, CDH23, and
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