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ABSTRACT

Usher syndrome is an autosomal recessive disease with ophthalmological involvement, characterized
by retinitis pigmentosa, and otological impairment, characterized by neurosensory deafness. It can be
classified into three types, according to the time of onset and the severity of symptoms. Patients with
this disease present progressive visual loss, the first symptom being nyctalopia, followed by loss of the
peripheral visual field. Vestibular disorders, such as ataxia, may be associated. The diagnosis of the
syndrome is important for conducting genetic counseling and for initiating early visual rehabilitation to
improve the patient’s quality of life.

RESUMO

A Sindrome de Usher é uma doenca autossémica recessiva com acometimento oftalmolégico,
caracterizado por Retinose Pigmentar, e otorrinolaringolégico, caracterizado por surdez neurossensorial.
Pode ser classificada em 3 tipos variando de acordo com o inicio e gravidade dos sintomas. Pacientes
com essa doenca apresentam perda visual progressiva, sendo o primeiro sintoma a cegueira noturna
seguida de perda de campo visual periférico. Distlrbios vestibulares, como ataxia, podem estar
associados. O diagndstico da doenca é importante para realizagdo de aconselhamento genético e para
iniciar reabilitacdo visual precoce para a melhoria da qualidade de vida do paciente.

INTRODUCTION

tinct types that differ based on the time of onset and

Usher syndrome is an autosomal recessive di-
sease! characterized by neurosensory hypoacusis of
varying degrees and retinitis pigmentosa (RP) 2. It
has an incidence of 3 in every 100,000 individuals
in the general population?, 3%-6% in the population
of hearing-impaired persons*?, and ~50% of cases of
hereditary deafness!. It can be classified into three dis-
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the severity of symptoms!?. Type 1 is characterized
by total congenital deafness, vestibular impairment,
and nyctalopia in childhood**. Type 2 shows partial
congenital deafness, vestibular dysfunction, and nyc-
talopia in young adults®. Type 3 is characterized by a
progressive hearing deficit without balance problems
and with visual changes in adult life3.
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RP is present in all types of the disease, differing
in the age of onset>®. It appears earliest in Type 1,
namely, in the first decade of life®. The most signifi-
cant initially noticed symptom, present in all types,
is nyctalopia, which slowly expands to alterations
in peripheral vision®*. In these patients’ fundoscopy
images, it is possible to observe typical RP findings
such as pallor of the optic nerve, arteriolar sclerosis,
and migration of intraretinal pigments in the form
of bone spicules®. Subcapsular cataracts, optic nerve
drusen, atrophic foveal lesions, and cystoid macular
edema (CME) may be present, the latter being most
commonly evidenced with optical coherence tomo-
graphy (OCT)>.

Complementary examinations, such as visual
field (VF) tests and electroretinography (ERG), may be
useful in cases with strong diagnostic suspicion but
absent ophthalmologic signs®. In VF tests, the loss
of sensitivity can be observed in different phases of
the disease; however, this result is nonspecific. ERG
is a complex record of retinal electrical potentials in
response to light stimulation, and these potentials
are generally reduced or absent in patients with this
syndrome®. ERG may show retinal changes that pre-
cede fundoscopic changes, and it is the examination
of choice for diagnosis®.

This study aims to report a case of Usher Syn-
drome and to use ophthalmic findings as an aid to
classify the disease.

CASE REPORT

A male patient, initials R. T.M., 23 years old, white,
student, complained of low far and near visual acui-
ty (VA) for 20 years, with progressive worsening for
five years and peripheral vision impairment, particu-
larly intense at night. Personal background: delayed
psychoneuromotor development, gait alteration (ata-
xia), Usher syndrome diagnosed in 2007 through
ERG, preverbal deafness, and a cochlear implant
received in 2014. Ophthalmic history: ERG report
(2007) showing undetectable rod responses in both
eyes (OU) rods and 95% reduced cone responses OU.
Family history: paternal sister with unilateral blind-
ness without apparent cause. On examination: cor-
rected VA: 20/200 OU. Biomicroscopy without chan-
ges. Intraocular pressure: right eye (OD) 13mmHg
and left eye (OS) 14mmHg. Fundoscopy: physiolo-
gical excavation OU. Fundoscopy: normally colored
optic nerve, physiological excavation, preserved ves-
sels, mobilization of the retinal pigment epithelium
(RPE), multiple diffusely distributed hypopigmented
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spots preserving the macula OU (Figure 1). OCT de-
monstrated an irregularity in the ellipsoid zone and
preserved features in the foveal region, presence of
a hyper-reflective structure above the internal limi-
ting membrane (ILM), characterizing an epiretinal
membrane (ERM), a thinning of the parafoveal exter-
nal nuclear layer OU (Figure 2), and the presence of
intraretinal hyporeflective cystic cavities evidencing
macular edema in OD (Figure 3). Optomap evidenced
hyperpigmented areas (“bone spicules”) in the peri-
phery OU (Figure 4). The patient underwent evalua-
tion by the clinic’s Retina Department, which recom-
mended an intravitreal injection of dexamethasone
(Ozurdex®); however, because of the patient’s mobi-
lity restrictions because of the syndrome, he did not
return to the service, which made it impossible to
evaluate his clinical evolution using medication.

Figure 1. Normally colored nerve, physiological exca-
vation, preserved vessels, mobilization of the retinal
pigment epithelium, multiple diffusely distributed hypo-
pigmented spots preserving the macula OU.
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Figure 2. Irregularity in the ellipsoid zone with preserved fea-
tures in the foveal region, presence of a hyper-reflective structure
above the inner limiting membrane characterizing an epiretinal mem-
brane, and thinning of the parafoveal external nuclear layer OU.

Figure 3. Presence of hyporeflective intraretinal
cystic cavities, characterizing macular edemain OD.
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DISCUSSION

Usher syndrome is characterized by neurosensory
hypoacusis associated with progressive visual loss. Its
primary initial visual symptoms are nyctalopia and
loss of peripheral visual field. When analyzing this
case, it can be concluded with certainty that the pa-
tient presents type 1 Usher syndrome because of the
progressive visual changes in early adult life, asso-
ciated with preverbal deafness and gait alteration, as
described below.

Correct diagnosis is important because measu-
res to improve quality of life and genetic counseling
should be performed as soon as possible>¢. Diagno-
sing the syndrome only via clinical results can be
challenging, requiring a molecular genetics analysis®
and complementary examinations such as ERG,
OCT, and autofluorescence retinography. To date,
eleven genes associated with the disease have already
been identified’.

ERG evaluates the response of photoreceptors to
light stimuli through electrodes in contact with the
cornea; moreover, it is of great importance for asses-
sing the loss of function of retinal structures because
it can provide information on the prognosis and res-
ponse to treatment®. The most relevant results in pa-
tients with Usher syndrome is the reduced or absent
response of cones and rods®. This characteristic is
attributed to the frequent and severe involvement of
the external nuclear layer of the retina, which contains
the photoreceptor nuclei, in patients with RP°. However,
the internal nuclear layer of the retina, which is

Figure 4. Peripheral retinography with Optomap: hyperpigmented
areas in the periphery, characterizing “bone spicules” OU.
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composed of amacrine, bipolar, and horizontal cells,
is normally preserved in this disease; nevertheless,
it may present damage, depending on the evolution
of the syndrome®. In most cases, the loss of function
of rods is greater than that of the cones’®, as obser-
ved in the reported patient. Note that this ERG result
often precedes fundoscopic alterations® and clinical
changes because there may be a 90% loss of cone
function while the patient’s visual acuity remains
good. Therefore, for early diagnosis, objective exami-
nations such as ERG are better °.

OCT is non-invasive and useful for evaluating
retinal morphology, particularly of the macula, as
OCT can measure the retinal thickness, evaluate the
quality of the photoreceptor layer, and determine the
presence of CME® and ERM?®. Both CME and ERM
occur because of the inflammatory process present in
Usher syndrome, which may alter RPE permeability,
leading to these results. Hyporeflective intraretinal
lesions compatible with the presence of a fluid and
foveal thickening are observed in OCT, as well as a
hyperreflective membrane above the ILM, characte-
rizing CME and ERM respectively®. Because OCT
evaluates the status of the photoreceptor layer, this
examination is fundamental to predict the impact of
treatment on the evolution of the disease and conse-
quently on these patients’ prognosis’.

Retinography with autofluorescence is useful to
document the deterioration of the RPE, which is cha-
racterized by local accumulation of lipofuscin, star-
ting at the periphery of the retina®®. In this examina-
tion, hyperautofluorescent areas produce the lowest
amplitudes in the ERG; therefore, they are the sites
with the greatest local RPE damage® and can be fre-
quently observed in these patients.

The ophthalmological management of Usher
syndrome comprises attenuating and preventing the
progression of RP, thereby improving the patient’s
quality of life. Currently, there are multiple ongoing
studies in the literature on new therapeutic strategies
such as artificial retinal implants'®!'!, pharmacolo-
gical therapy'>!3, and gene therapy'“.

Artificial retinal implants comprise either micro-
chips that come into contact with the photoreceptor
layer'>'7 or electrodes implanted in the inner part of
the retina in contact with ganglion cells. Significant
improvements in the ability to read and recognize
objects have already been reported in those cases'®.
There are ongoing studies evaluating the possibility
of transplantation of RPE, photoreceptors'®, or stem
cells?®, with promising results such as increased VA?!
and protection of retinal neurons??.

Regarding the pharmacological approach, there is
evidence of vitamin A supplementation resulting in a
slower loss of the visual field’; however, periodic mo-
nitoring should be maintained to evaluate possible
side effects such as osteoporosis. Docosahexaenoic
acid, an omega-3 fatty acid, has been used for treat-
ment because rhodopsins and iodopsins contain high
levels of this substance and patients with RP have
lower serum levels of it’.

For treating CME, the intravitreal injections of
corticosteroids or anti-vascular endothelial growth
factors (anti-VEGF) such as bevacizumab may be
indicated®, in addition to oral or topical carbonic
anhydrase inhibitors, which can provide a transient
improvement in VA in these patients**?°. Measures
that improve VA, such as cataract extraction and re-
duced exposure to light, can be beneficial®. In more
advanced cases, optical aids for subnormal vision,
such as magnification in electronic devices such
as laptop computers and tablets, can improve the
patient’s quality of life?%?7.

In terms of gene therapy, a significant restoration
of vision in nearly blind young patients has been evi-
denced. However, additional studies should be perfor-
med to improve these treatments’ long-term biocom-
patibility and stability!82628,

When evaluating the reported case, it was possi-
ble to observe Usher syndrome’s characteristic clini-
cal pattern: a young adult patient, initial RP symp-
toms associated with neurosensory deafness, and gait
changes. Multiple patients end up abandoning treat-
ment because of mobility-related difficulties and the
modest improvement observed with available treat-
ments. However, despite the syndrome’s progressive
nature and reserved visual prognosis, the technological
advancement of the available treatments has been
able to improve the patients’ quality of life. There-
fore, it is extremely important to encourage them
to maintain regular ophthalmological and otological
monitoring.
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