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Usher syndrome is a condition characterized by partial or total hearing loss and vision loss that worsens over time.
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| 1. Introduction

Usher syndrome is a condition characterized by partial or total hearing loss and vision loss that worsens over time. The
hearing loss is classified as sensorineural, which means that it is caused by abnormalities of the inner ear. The loss of
vision is caused by an eye disease called retinitis pigmentosa (RP), which affects the layer of light-sensitive tissue at the
back of the eye (the retina). Vision loss occurs as the light-sensing cells of the retina gradually deteriorate. Night vision
loss begins first, followed by blind spots that develop in the side (peripheral) vision. Over time, these blind spots enlarge
and merge to produce tunnel vision. In some cases, vision is further impaired by clouding of the lens of the eye
(cataracts). However, many people with retinitis pigmentosa retain some central vision throughout their lives.

Researchers have identified three major types of Usher syndrome, designated as types I, Il, and lll. These types are
distinguished by the severity of hearing loss, the presence or absence of balance problems, and the age at which signs
and symptoms appear. The types are further divided into subtypes based on their genetic cause.

Most individuals with Usher syndrome type | are born with severe to profound hearing loss. Progressive vision loss
caused by retinitis pigmentosa becomes apparent in childhood. This type of Usher syndrome also causes abnormalities of
the vestibular system, which is the part of the inner ear that helps maintain the body's balance and orientation in space. As
a result of the vestibular abnormalities, children with the condition have trouble with balance. They begin sitting
independently and walking later than usual, and they may have difficulty riding a bicycle and playing certain sports.

Usher syndrome type Il is characterized by hearing loss from birth and progressive vision loss that begins in adolescence
or adulthood. The hearing loss associated with this form of Usher syndrome ranges from mild to severe and mainly affects
the ability to hear high-frequency sounds. For example, it is difficult for affected individuals to hear high, soft speech
sounds, such as those of the letters d and t. The degree of hearing loss varies within and among families with this
condition, and it may become more severe over time. Unlike the other forms of Usher syndrome, type Il is not associated
with vestibular abnormalities that cause difficulties with balance.

People with Usher syndrome type Il experience hearing loss and vision loss beginning somewhat later in life. Unlike the
other forms of Usher syndrome, type Il is usually associated with normal hearing at birth. Hearing loss typically begins
during late childhood or adolescence, after the development of speech, and becomes more severe over time. By middle
age, most affected individuals have profound hearing loss. Vision loss caused by retinitis pigmentosa also develops in late
childhood or adolescence. Some people with Usher syndrome type Il develop vestibular abnormalities that cause
problems with balance.

| 2. Frequency

Usher syndrome affects around 4 to 17 in 100,000 people. Types | and Il are the most common forms of Usher syndrome
in most countries. Certain genetic mutations resulting in type 1 Usher syndrome are more common among people of
Ashkenazi (eastern and central European) Jewish or French Acadian heritage than in the general population.

Type |l represents only about 2 percent of all Usher syndrome cases overall. However, type Il occurs more frequently in
the Finnish population, where it accounts for about 40 percent of cases, and among people of Ashkenazi Jewish heritage.



| 3. Causes

Usher syndrome can be caused by mutations in several different genes. Mutations in at least six genes can cause Usher
syndrome type |. The most common of these are MYO7A gene mutations, followed by mutations in the CDH23 gene.
Usher syndrome type Il can result from mutations in three genes; USH2A gene mutations account for most cases of type
II. Usher syndrome type lll is most often caused by mutations in the CLRN1 gene.

The genes associated with Usher syndrome provide instructions for making proteins involved in normal hearing, balance,
and vision. In the inner ear, these proteins are involved in the development and function of specialized cells called hair
cells, which help to transmit sound and signals from the inner ear to the brain. In the retina, the proteins contribute to the
maintenance of light-sensing cells called rod photoreceptors (which provide vision in low light) and cone photoreceptors
(which provide color vision and vision in bright light). For some of the proteins related to Usher syndrome, their exact role
in hearing, balance, and vision is unknown.

Most of the gene mutations responsible for Usher syndrome lead to a loss of hair cells in the inner ear and a gradual loss
of rods and cones in the retina. Degeneration of these sensory cells causes the hearing loss, balance problems, and
vision loss that occur with Usher syndrome.

In some people with Usher syndrome, the genetic cause of the condition has not been identified. Researchers suspect
that several additional genes are probably associated with this disorder.

3.1 The genes associated with Usher syndrome

e CDH23
e CLRN1
¢ MYO7A
e USH2A

| 4. Inheritance

All of the types of Usher syndrome are inherited in an autosomal recessive pattern, which means both copies of a gene in
each cell have a mutation. The parents of an individual with Usher syndrome each carry one copy of the mutated gene,
but they do not have any signs and symptoms of the condition.

| 5. Other Names for This Condition

« deafness-retinitis pigmentosa syndrome
o Graefe-Usher syndrome

« Hallgren syndrome

« retinitis pigmentosa-deafness syndrome
e Usher's syndrome
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