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Usher syndrome: reason for combined hearing and

vision loss

Abstract

Usher syndrome (US), also known as, retinitis pigmentosa-dysacusis syndrome, is an rare
genetic condition but represents the most common cause of inherited combined vision and
hearing loss. It is inherited in an autosomal recessive pattern. There are many gene proteins
have been identified, that all of them are very important for the function of the inner ear
stereocilia . Early and accurate detection of US is crucial and it is generally performed
through hearing, balance, vision tests and genetic study. This study is a brief clinical and

genetic analysis of US patients.

Keywords: usher, sensorineural hearing loss ,retinitis pigmentosa, clinical genetics

Volume 10 Issue 3 - 2018

Erdem Atalay Cetinkaya,| Mehmet Fatih
Kucuk2

'ENT Department, Antalya Ataturk State Hospital, Turkey
2Ophthalmology Department, Antalya Ataturk State Hospital,
Turkey

Correspondence: Erdem Atalay Cetinkaya, ENT Department,
Antalya Ataturk Devlet Hastenesi, KBB Klinigi, Antalya, 07000
Turkey, Tel 00905334110305,

Email drerdemcetinkaya@gmail.com

Received: February 04,2018 | Published: June 19,2018

Introduction

The aim of this study is to present a case of progresive sensorineural
hearing loss with deterioration of visual acuity. Usher syndrome (US)
is a rare but the most common cause of inherited combined vision and
hearing loss. In order to establish a recent diagnosis of US genetic
examination must be performed. Early detection for US in children
with sensorineural hearing loss is very important. Psychological,
educational and sociological assistance is also important. The
patient may develop symptoms of retinitis pigmentosa in second or
third decade of his life. The necessity of thorough investigation for
detecting other systemic abnormalities should be emphasized. There
is no efficient treatment of this syndrome.

Case presentation

A 45-year-old Caucasian man with high frequency sensorineural
hearing loss (Figure 1) and deterioration of visual acuity. He gave
a history of hearing loss for 10 years. His medical history was not
significant and denied a history of ocular or head trauma, taking any
medications. There is no family history. He underwent standard ENT
and ophthalmologic examination. Visual field examination disclosed
peripheral ring scotoma. Electrophysiological studies was performed
Ophthalmoscopy (Figure 2) demonstrated pigment in the retina.
The presence of progresive sensorineural hearing loss indicated the
necessity of performing the genetic study for US. Apart from a mild
loss in visual acuity that had been relatively stable for several years,
our patient did not have any other significant ocular symptoms.
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Figure | Pure tone audiometry presents bilateral moderetaly severe high frequency sensorineural hearing loss.
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Figure 2 Photograph of the retina of a patient The optic nerve looks pale, the vessels (¥) are very thin and there is characteristic pigment, called bone spicules

-

Discussion

US , also known as, retinitis pigmentosa-dysacusis syndrome, is
an rare genetic condition but represents the most common cause of
inherited combined vision and hearing loss.. It is a leading cause of
incurable blindness. | Many studies have proposed 10% of congenitally
deaf children may have US.! It is inherited in an autosomal recessive
pattern and named after the Scottish ophthalmologist Charles Usher
in 1914.2

The hearing loss is induced by a malformed inner ear hair cells.
Up to date, there are 11 US proteins have been identified, that all of
them are very important for the function of the mechanosensory cells
of these cells. Also these proteins are placed to the stereocilia of the
hair cells, where mechanoelectrical transduction of sound-induced
vibrations happens.'

The progressive blindness of US results from retinitis pigmentosa.
The photoreceptor cells usually start to degenerate from the outer
periphery to the center of the retina, including the macula. The
degeneration is usually first noticed as nyctalopia (night blindness);
tunnel vision (restricting the visual field). The identifier ‘pigmentosa’
reflects may be visible in advanced stages of degeneration.**

US is a variable conditionand has four clinical types, represented
as type I, II, III and IV.® Patients with US type I are born hard of
hearing, and begin to lose their vision in the first decade of life. They
also present balance problems and able to walk slowly as children,
because of in their vestibular system deficiency. This type I can be
caused by mutations in genes: CDH23, MYO7A, PCDH15, USHIC,
and USHIG genes. These genes function in the development and
maintenance of stereocilia, which transmit sound and motion signals
to the brain.”®

Patients with US type II are not born deaf, but do have hearing
loss. They do not seem to have noticeable problems with vestibular
dysfunction; they also lose their vision later into middle age. This type

can be caused by mutations in any of USH2A, GPR98, and DFNB31
genes. The crucial protein encoded by the USH2A gene, usherin, is
located in the supportive tissue in the retina and inner ear.>!

Patients with US type III are not born deaf, but experience a
gradual loss of their hearing and vision; they may or may not have
their vestibular system deficiency. This type may be unaffected in
childhood, but go on to develop a profound hearing loss and a very
significant loss of sight by early to third decade. Mutations in one
gene, CLRN, have been linked to this type . CLRNI encodes clarin-1,
a protein crucial for the development and maintenance of the retina
and inner ear.'"?

US type IV, X-linked inheritance, but phenotype is similar to that
of type 1.1

Early detection of US with an accurate diagnosis is crucial and
it is generally performed through hearing, balance, and vision tests.
Evaluation of patients may include a retinal examination, visual
field tests, audiologic evaluation, and an electronystagmogram.
An alternative approach is electroretinography, however it is often
disfavored for children. The basic approach to accurate diagnosing
US is to test for the characteristic chromosomal mutations.

A misdiagnosis can have bad results. There are many syndromes
can present similar signs to US, such as Alport syndrome,
Alstrom syndrome, Bardet-Biedl syndrome, Cockayne syndrome,
spondyloepiphyseal dysplasia congenita, Flynn-Aird syndrome,
Friedreich ataxia, Hurler syndrome, Kearns-Sayre syndrome, Norrie
syndrome, osteopetrosis (Albers-Schonberg disease), Refsum’s
disease, and Zellweger syndrome (cerebrohepatorenal syndrome).'>3

The earlier that child has US, the sooner that child can begin special
educational training programs to manage the hearing and vision
problems. Typically, treatment will include hearing aids, cochlear
implants, assistive listening devices or other communication methods.
Seeing that US results from the loss of a gene, gene replacement
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therapy that adds the proper protein back may relieve it, provided the
added protein becomes functional. Recent studies of animal models
have shown that associated with a mutation in MYO7A can be
relieved by replacing the altered gene using a lentivirus.'

Conclusion

US is an rare but the most common cause of autosomal recessive
inherited combined vision and hearing loss. There are many gene
proteins have been identified, that all of them are very important for
the function of the inner ear stereocilia . Early and accurate detection
of US is crucial.
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