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ABSTRACT

Introduction: Usher Syndrome (USH) is an autosomal recessive disorder characterized by congenital
sensorineural deafness and progressive loss of vision due to retinitis pigmentosa. The aim of this report
is to report rare cases of USH by performing diagnostic steps based on clinical examination and family
history with expectations that if a similar case is found, an earlier diagnosis and rehabilitation can be
done.

Methods: Diagnosis is based on history taking, ophthalmologic examination, followed with ear, nose,
and throat (ENT) examination.

Results: A 23-year-old man came to the Ophthalmology Outpatient Department with complaints of
having bilateral blurred vision especially during nighttime and visual field constriction starting 12 years
prior to the visit. The patient experienced gradual vision deterioration followed by whitish spot in his
left eye. Patient is deaf and mute since birth. Three family members of the paternal line exhibit the same
symptoms. Patient’s best corrected visual acuity was right eye 6/15 and left eye hand movement.
Anterior segment examination showed bilateral cataract while posterior segment examination revealed
peripheral bone spicules appearance and waxy pallor optic disc bilaterally. Loss of neurosensory layer,
worse in the left eye, was discovered through Optical Coherence Tomography (OCT). Humphrey
perimetry of the right eye indicated tunnel vision. Examination by otorhinolaryngologist revealed a
sensorineural hearing loss. In this patient, there is no management for the disorders due to the poor
prognosis of visual acuity. What can be done to improve the patient's quality of life is supportive therapy.
It is important to screen and educate families suffering from the same disorder for early diagnosis &
rehabilitation.

Conclusion: Clinical examination and family history confirm the diagnosis of USH. Early diagnosis
and early rehabilitation are essential to improve patient's quality of life. In this case, no management
was carried out for the cataracts because the visual acuity of both eyes did not match the cloudiness of
the lens so there is possibility that the visual acuity could not improve. Rehabilitations that can be done
for the patients are visual and social rehabilitation to improve quality of life.

Keywords: usher syndrome, retinitis pigmentosa, posterior subcapsular cataract, sensorineural hearing
loss

PRELIMINARY
sher syndrome (USH) is an autosomal recessive disorder characterized by congenital
sensorineural hearing loss and progressive loss of vision due to retinitis pigmentosa. This

syndrome is divided into three subtypes; Type I, Type Il, and Type Ill. Usher syndrome
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contributes to 3-6% of the total deaf population, 8-33% of individuals with retinitis pigmentosa
and, 50% of the deaf-blindness population 4.

One of the comorbidities that appear in patients with USH is cataract. Cataracts that
accompany USH usually occur at a relatively young age. The most common type of cataract in
USH is the Posterior Subcapsular Cataract (PSC). This causes the patients vision to greatly
decrease because the cloudiness of the lens, though mild, can make it difficult for light to reach
the retina. This syndrome is very rare with incidence of 3 to 4.4 per 100,000 people. The purpose
of this case report is to find out how to establish a clinical diagnosis of USH from clinical
symptoms, clinical examination, and family history so that education related to prognosis and

genetic counseling of patients can be done®”.

CASE ILLUSTRATION

A 23-year-old man came to the outpatient clinic with complaints of decreased vision &
hearing, mute since childhood, and cataracts in his left eye. The patient's mother said the patient
is deaf and blind since childhood. History of drug use was denied. The patient complained that
both eyes got blurry especially during nighttime, vision was narrowing, and getting blurry
especially the left eye for the last 12 years. The patient also complained of clouding lens in both
eyes that appeared from 5 years old especially in the left eye.

The patient is the eldest of two. The patient’s brother had no complaints of hearing loss
or blurred vision. During pregnancy, the mother had no history of illness, no vaginal bleeding,
and no attempt to abort. The baby was delivered normally by midwife and started crying
immediately. There is no history of disease or congenital abnormalities. His weight was normal
(3500 grams). The child's growth and development were relatively late; the child lifts his head
at 7 months old, and started to prone and sit alone at 1 years old. The patient was finally able
to walk at the age of 3 years. The patient never babbled and uttered a single word. Several
families of his father suffered from the same condition, like his grandfather, his uncle from
grandfather's younger brother, his cousin from father's younger brother, all of whom suffered

from muteness, deafness, and eyes problems.
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Patient

Image 1. Family tree. Several family members of the father suffer from the same condition, like his
grandfather, his uncle from the grandfather's younger brother, and his cousin from the father's younger
brother.

On ophthalmologic examination, visual acuity of the right eye was 6/30 with correction
S-3.50 C-2.00 x5 — 6/15 and the left eye was hand movement. Anterior segment examination
showed a thin PSC in the right eye, and the left lens showed a thick cortical cataract and PSC.
Examination of the eyeball position revealed sensory exotropia (XT) of the left eye and

eccentric fixation of the right eye.
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Figure 2. Anterior segment photo. There were cloudiness in both eyes. ; a. Photograph of both eyes
showed XT Sensory of the left eye and eccentric fixation of the right eye; b. PSC in the right eye is
mild; c. Left eye has thick cortical cataract and PSC

Examination of the posterior segment revealed bone spicules on the peripheral area and
waxy pallor optic disc in both eyes. Left eye the examination was slightly obstructed by the
cataract. Other examinations were within normal limits. From the macular OCT examination,
it was found outer retinal thinning in both eyes where there was still a little Outer Nuclear Layer
(ONL) and neurosensory layer in the right eye and there was thinning of the ONL and no

neurosensory layer was seen the left eye. Macular edema was found in the right eye.
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c
Figure 3. Macular OCT examination results. a. There is a difference in thickness and contour of the
fovea in the right eye and left eye b. There is macular edema and thinning of the neurosensory layer in

the right eye c. There is a thinning ONL and no neurosensory layer in the left eye.
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b
Figure 4. Funduscopic examination results. a. right eye, b. left eye. Bone spicules are visible on the

periphery of both eyes (arrows) & there is a waxy pallor optic disc in the both eyes.

From the perimetry examination, there was tunnel vision in the right eye, while the left
eye cannot be evaluated. A severe sensorineural deafness with negative acoustic reflex was
found in both ears on audiometry examination.
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Figure 5. Perimetry test results. There was tunnel vision in the right eye. The left eye could not be

examined because the visual acuity was 1/300.
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Figure 5. Result of acoustic reflex examination. The acoustic reflex in both ears was negative.
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Figure 6. Audiometric examination results. Severe sensorineural deafness was found in both ears.

DISCUSSION

Based on the history taking and the examinations, the patient is deaf and blind since
childhood. Both eyes are blurred especially at night and have narrowed vision since the patient
was 12 years old. Patient still can see when he was little but as time goes by, the patient shows
signs and symptoms of USH which is characterized by congenital sensorineural hearing loss
and progressive loss of vision due to retinitis pigmentosa. The symptoms are combination of
hearing loss and vision loss, and sometimes balance problem. The patient's family also had the
same condition, whom were mute, deaf, and have eyes problems. This finding is suitable with
the autosomal recessive pattern of USH'-10,

Complaints of narrowed vision were confirmed by the presence of tunnel vision on
primary examination. Funduscopic examination of the patient revealed bone spicules & waxy
pallor discs which are characteristic of retinitis pigmentosa. Patients with USH experience eye
disorders, namely retinitis pigmentosa which is a group of hereditary retinal degeneration

characterized by progressive photoreceptor dysfunction and accompanied by progressive cell
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loss and eventually atrophy of several layers of the retina leading to progressive loss of visual
acuity, visual field defects, and night blindness*?.

OCT examination of the macula revealed thinning of the outer layer of the retina. There
were few neurosensory cells left in the right eye but no neurosensory layer was found in the left
eye. The loss of the neurosensory layer on the retina causes a progressive decrease in vision.
On OCT examination, macular edema was also found in the right eye. The pathogenesis
underlying the association between retinitis pigmentosa and macular edema remains uncertain.
Macular edema often occurs in retinitis pigmentosa due to several mechanisms, including
damage to the blood-retinal barrier, damage or dysfunction of the pumping mechanism in the
retinal pigment epithelium, edema and dysfunction of the Muller cell, antiretinal antibodies and
traction on the vitreous. An electroretinogram (ERG) should be performed to confirm the
retinitis pigmentosa. In USH patients, ERG showed negative results. ERG was not performed
in this patient due to unavailability of equipment. In addition to ERG, genetic testing is a
supporting examination to help establish a diagnosis. Based on research from Abdelkader
(2018), it shows that severe retinal degeneration in USH patients is caused by mutations in the
MYQOT7A genet314,

The patient cataracts appeared from 5 years old, there was a thin PSC in the right eye
and there was a cortical and PSC in the left eye. Cataract is one of the most common USH
comorbid. David et al. (1986) stated that the prevalence of pediatric cataracts in USH patients
was 53%. Patients with retinitis pigmentosa usually have a combination of posterior cortical
cataract and PSC. These conditions, when combined with a limited central visual field, can
cause significant visual abnormalities even when the opacities are relatively mild® 131516,

Research from Jackson et.al. (2001) stated that in patients with retinitis pigmentosa
without other retinal abnormalities, cataract surgery was beneficial for them and most of the
patients showed subjective visual improvement. However, this patient had significant
neurosensory tissue dystrophy and the vision did not match the thickness of the cataract so the
visual prognosis after cataract surgery was poor. In addition, there is strabismus in this patient
which indicates that the decrease in vision has occurred since the patient was little. Research
from Jasdeep et al (2019) showed that patients with rod-cone dystrophy showed a poor
prognosis of visual acuity so the cataract surgery was not performed in these patients®> 17 18,

On the hearing examination, the acoustic reflex examination found negative acoustic
reflexes in both ears and the audiometric examination showed severe sensorineural hearing loss
was found in both ears. Deafness or hearing loss in USH is caused by the abnormal development

of hair cells. Most of the children with USH are born with moderate to severe hearing loss,
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depending on the type. Very rarely hearing loss occurs during adolescence or old adulthood.
The patient has been deaf mute since childhood. Audiometric examination showed severe
sensorineural hearing loss on both ears. USH can also cause balance problems due to the
abnormal development of vestibular hair cells, the sensory cells that detect gravity and head
movement. In some cases, vestibular dysfunction was found but no balance problems occurs®®
20_

There are three types of USH with different characteristics. In America, type 1 and 2
are the most common. The clinical findings of this patient were consistent with USH type 2,
with moderate to severe hearing loss from birth, progressive decrease in night vision especially
during adolescence, and normal balance function?.

Table 1. USH type table. Clinical Features by Type and Subtype of USH10

Sub- Gene
Clinical ) Type 1 Type 2 Type 3
type Location
Hearing la 14q Severe hearing  Moderate to Progressive hearing
Ib 11q loss or deafness  severe, hearing  loss as a child or
Ic 11p at birth loss at birth adolescent
Id 10p
le 21q
If 10q
Vision Ila 1941 Decreased night Decreased Varies; Decreased
b 3p vision by age night vision in  night vision often
lic 5q 10, and adolescence, begins in adolescence
progressive loss and progressive and worsens in young
of vision in loss of vision in  adulthood
young young
adulthood adulthood
Vestibular i 39 Balance Normal balance Normal to close to
function disorders at normal, when the child
(balance) birth has the possibility of

having problems

Early diagnosis can reduce the damage caused by this syndrome. Examination and
screening of families who suffer from the same complaint can strengthen the diagnosis.
Education to the family regarding genetic factors in this case is important in order to avoid
marriage of relatives which can increase the incidence of this case. Management involves
approaching hearing, vision, and balance problems. This patient was not treated for
abnormalities found such as cataracts, macular edema, and strabismus due to poor visual acuity
prognosis so what can be done to improve patient's quality of life is supportive therapy. In this
patient, supportive therapy including visual and social rehabilitation can be given.

Rehabilitation that can be done by training in reading Braille letter, using glasses to improve
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visual acuity and use hearing aids as a social function.

CONCLUSION
Based on the patient’s history taking, family history, eye examination, and ENT

examination, the diagnosis of USH can be established. Management of USH depends on the
patient's prognosis. In this case, no treatment was carried out for cataracts because the visual
acuity of both eyes did not match the cloudiness of the lens so there is possibility that visual
acuity would not improve. In the case of USH, it is important to do early diagnosis and early
rehabilitation to improve patient's quality of life. The options are visual rehabilitation to
improve visual acuity by using glasses and social rehabilitation by using hearing aids to
improve patient's quality of life. Educating the family members regarding genetic factors in
this case is also important so that early detection of other members suffering from the same

condition can be done immediately.
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