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OPA1 mutations are known to cause autosomal dominant optic atrophy (ADOA), and some types of OPA1
mutations also cause auditory neuropathy. In the present study, we evaluated the vestibular dysfunction that
accompanied auditory neuropathy in a patient with an OPAI mutation. A caloric test failed to elicit
nystagmus or dizziness in either ear. Vestibular evoked myogenic potentials (VEMPs) in the right ear were
characterized by a normal biphasic waveform. In contrast, ne VEMPs were evoked in the left ear. Model
Keywords: building suggested that the OPAT mutation, p.R445H. indirectly distorts the catalytic structure of the GTPase
OPAL reaction center and decreases GTPase activity. The patient complained of instability while walking or moving
but thought these symptoms were caused by visual dysfunction. This is the first report of a detailed
evaluation of vestibular dysfunction in a patient with an OPA! mutation. This case suggests that vestibular
dysfunction may be involved in motor instability in patients with an OPA! mutation, even when patients do
not complain of vestibular symptoms. Based on this case, we suggest that vestibular evajuation should be
performed in auditory neuropathy patients carrying an OPAl mutation, even if the patients are free of
symptoms of vestibular dysfunction.

Vestibular dysfunction

Auditory neuropathy

Vestibular evoked myogenic potentials
(VEMPs)

Caloric test

OPA1 predicted structure
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1. Introduction

Autosomal dominant optic atrophy (ADOA; OMIM #165500) is a
dominantly inherited optic neuropathy resulting in progressive loss of
visual acuity, color vision deficits, a centrocecal scotoma, and optic nerve
pallor [1]. ADOA is the most common form of optic atrophy, with an
estimated prevalence of 1 in 50,000 individuals [2]. Although several
types of loci are known to cause ADOA, it has been reported that as many
as 89% of cases may be associated with a mutation in the gene OPA!
(3q28-29) [3]. OPAT encodes a dynamin-related GTPase that is located
in the mitochondrial intermembrane space and plays a key role in
controlling the balance of mitochondrial fusion and fission. In most
cases, ADOA occurs without additional neurological symptoms. How-
ever, there are several known cases of optic atrophy associated with
sensorineural hearing loss, and the Argd45His {p.R445H) mutation of
OPAl has been reported in patients with ADOA and moderate
progressive hearing loss {4]. In patients having the p.R445H mutation,
progressive hearing impairment begins in childhood, and audiological
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examinations show features of auditory neuropathy, for which the
primary lesion is located in the inner hair cells, the auditory nerve, or the
synapses between them [4,5]. Recently, a detailed analysis of OPA1
protein expression in the inner ear was reported in rat, and OPA1
protein was detected in the inner hair cells, outer hair cells, and spiral
ganglia in the cochlea, as well as the hair cells and ganglia in the
vestibular organ [6]. Although there have been several reports of
auditory function in patients with this OPAT mutation, the analysis of
vestibular function has not yet been reported in any OPAI mutation. In
this paper, we report the results of examinations for auditory and
vestibular function in a patient who presented with both hearing
impairment and vestibular dysfunction due to an OPAT mutation that
leads to distortion of the catalytic structure of the OPA1 protein.

2. Materials and methods
2.1. Auditory function tests

2.1.1. Audiometric rests

The patient underwent standard pure-tone air- and bone-
conducted audiometry {125-8000 Hz) and speech discrimination
testing using an audiometer {AA-75, Rion Co., Tokyo, Japan) and the
67-S Japanese word list.




