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Kjer’s disease associated with hypoacusis
and late clinical manifestation
Neuropatia óptica dominante associada a

hipoacusia e apresentação tardia

Eduardo Scaldini Buscacio1, Juliana Glicéria Monteiro da Silva1, Yoshifumi Yamane2

RESUMO

A neuropatia óptica de Kjer, ou atrofia óptica dominante, é a mais frequente das neuropatias ópticas familiares. Trata-se de uma
atrofia óptica de caráter autossômico dominante que se dá por uma alteração no gene OPA1, no cromossomo 3q28, com penetrância
de 98% Apenas 15% dos casos possuem acuidade visual de 0,1 ou pior, apresentando ainda diferentes graus de atrofia  do  disco.
Este relato objetiva descrever as características genéticas e clínicas da doença, bem como apresentar  medidas de aconselhamento
familiar. Para isso, será relatado um caso clínico de atrofia óptica dominante no qual se constata perda acentuada da acuidade visual,
início de manifestações atipicamente tardias e hipoacusia bilateral.

Descritores: Atrofia óptica autossômica dominante/genética; Surdez; Defeitos da visão cromática; Aconselhamento genético;
Relatos de caso

ABSTRACT

The optic neuropathy of Kjer, or dominant optic atrophy, is the most common among optic neuropathies. iI is an optical atrophy of
dominant autosomal character that is caused by an alteration in the gene on chromosome 3q28 with OPA1 penetration  of 98% Only
15% of cases have visual acuity of 0.1 or worse,  while demonstrating different grades of atrophy of the disc. This report aims to describe
the genetic and clinical characteristics, and methods of family counseling through the presentation of a case of dominant optic atrophy
with severe loss of visual acuity, together with the onset of unusually late and bilateral hearing loss.
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INTRODUCTION

Kjer’s dominant optic atrophy, first described by Kjer in a
study on Danish families in 1959(1), is the most common
hereditary optic atrophy, with an estimated prevalence

between 1:10,000 and 1:50,000(2,3).
It is characterised by hereditary optic neuropathy, usually

bilateral(3), associated with dyschromatopsia, changes in the vi-
sual field, variable loss of visual acuity(4), and optic disc pallor.
The condition generally begins in childhood(4), and has autosomal
dominant inheritance linked to the OPA1 gene(3,5), with high
penetrance and variable expressivity(4,6,7).

This paper aims to describe the genetic and clinical
characteristics of the disease and to present family counselling
measures. This will be done through a case report of dominant
optic atrophy with marked loss of visual acuity, unusually delayed
onset of clinical manifestations, and bilateral hearing loss.

CASE REPORT

BB, a 43-year-old mixed-race male patient from Rio de
Janeiro, was seen at the outpatient clinic of the Piedade Munici-
pal Hospital complaining of progressive loss of visual acuity
starting approximately 16 years earlier. He had a history of
cataract and had undergone phakectomy in both eyes. Family
history revealed parents and siblings with hearing loss and low
vision not previously investigated.

Ophthalmic examination showed a corrected visual acuity
of 0.1 in both eyes (BE). Biomicroscopy confirmed that the
patient was pseudophakic in both eyes, without other significant
changes. Goldmann applanation tonometry found an intraocular
pressure of 12 mmHg in BE. Biomicroscopy of the fundus
showed a predominantly temporal atrophy of both optic discs
and the retinal pigment epithelium (Figure 1).

The Ishihara test was used to assess colour perception.
The test was conducted at distances of 40 cm and 100 cm under
uniform lighting conditions and found generalised, nonspecific
dyschromatopsia. Manual Goldman perimetry showed a
peripheral contraction in BE and a scotoma containing the blind
spot in the left eye (LE) (Figure 2). An MRI showed no changes.
Audiometry revealed severe bilateral sensorineural hearing loss.

The patient’s family members were assessed and included
in the genogram shown in Figure 3. Members with some degree
of optic disc atrophy were considered to be affected by the
condition. Varying degrees of visual acuity impairment were
found, ranging between 0.05 and 1.0.

We opted not submit the patient to any specific treatment.
The family was referred for genetic counselling and regular
outpatient follow-up.

DISCUSSION

Four loci associated with optic atrophy have been mapped:
OPA1 (autosomal dominant, 3q28 to 29); OPA2 (X-linked, Xp11.4
to 11.21); OPA3 (autosomal recessive, 19q13.2 to 13.3); and OPA4
(autosomal dominant, 18q12.2 to 12.3)(8). The OPA1 gene was
identified in these four loci. Mutations in this gene are responsible
for 90% of cases of dominant optic atrophy, with varying degrees
of severity. The mutation occurs mostly in chromosome 3q28-

Figure: 1  Temporal optic disc atrophy bilaterally.

Figure 2. Goldmann perimetry.

Figure 3: Genogram.
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q29, with a mean penetration of 98%. However, there is evidence
of genetic heterogeneity(9,10).

In 1972 Smith reviewed the clinical characteristics of
dominant optic atrophy and listed its diagnostic criteria(11). In a
family affected by dominant optic atrophy, the minimum
diagnostic criteria are total or temporal optic disc pallor and any
defect in colour vision. The disease usually manifests in children
and young adults(3,5), and half of affected individuals manifest
the disease before the age of 10 years(6).

Visual acuity can be reduced or normal. When reduced,
both eyes tend to be affected symmetrically.  Only 15% of patients
have a visual acuity of 0.1 or worse, and there is great variability
in visual acuity within and between families(4,12). The patient
presented here had severe impairment of visual acuity of delayed
onset, making this case even more peculiar.

The degree of optic disc atrophy also varies within and
between families(13). The atrophy can be mild, affecting the tem-
poral side with triangular cupping, or diffuse, involving the entire
optic nerve(7,13).

The disease mainly affects the ganglion cell layer of the
retina, producing ascending optic atrophy. It causes diffuse
atrophy of the ganglion cell layer while preserving the inner and
outer nuclear layers, with non-inflammatory demyelination of
the optic nerve and loss of nervous tissue in the temporal side of
the disc(14). Electrophysiological and histopathological studies
also suggest a defect in the ganglion cell layer. It can thus be
inferred that the gene responsible for optic atrophy is expressed
in ganglion cells(3).

Impairment of colour vision usually includes changes in
the blue-yellow axis or tritanopia(3,12), but it can also present as
nonspecific generalised impairment(12,15), as was the case in our
patient.

The most common changes in perimetry include central
and cecocentral scotomata(12), but our patient had a bilateral
contraction and a scotoma containing the blind spot in the LE.

The disease is infrequently associated with neurological
changes, but there are reports of association with mental
retardation and sensorineural deafness(4), as was the case in our
patient.

There is currently no available treatment to prevent visual
loss, delay disease progression, or restore vision(6).

The differential diagnosis of the condition includes other
diseases that cause optic atrophy, including Leber hereditary
optic neuropathy, Leigh syndrome, Costeff optic atrophy
syndrome, normal tension glaucoma, and nutritional
deficiencies(16,17).

CONCLUSION

Even though Kjer’s optic atrophy is the most common
hereditary optic atrophy, it is still a relatively rare disease. The
case presented here was particularly interesting because of its
atypical manifestations. Even general ophthalmologists should
be familiar with the disease, otherwise it might not be recognised
as a familial disorder, leading to unnecessary diagnostic costs
and failure to provide genetic counselling for family members.
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