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SUMMARY

A 39-year old man presented 13 years ago with a
history of progressive loss of vision and photopho-
bia. A full ophthalmological and ENT work-up du-
ring several years of follow-up, including psychophy-
sical as well as electrophysiological tests, revealed
a progressive cone dystrophy in combination with
sensorineural hearing loss. His younger sister pre-
sented with very similar features and underwent the
same work-up. A novel syndrome of progressive cone
dystrophy and sensorineural hearing loss is described
in both siblings. Both also suffered from non-ocular
disease possibly related to ciliary dysfunction. The
condition is likely to be inherited as an autosomal
recessive trait.

REuSUMEu
Un homme de 39 ans se présentait pour la premiè-
re fois il y a 13 ans avec perte progressive de la vi-
sion et photophobie. Des examens ophtalmologi-
ques et otorhinolaryngologiques ainsi que des tests
psychophysiques et éléctrophysiologiques effectués
pendant plusieures années, ont pu mettre en évi-
dence une dystrophie progressive des cônes avec
perte partielle neurosensorielle de l’ouïe. La soeur
cadette présentait des signes très similaires et a subi
les mêmes examens.

Un nouveau syndrome avec dystrophie des cônes et
perte neurosensorielle de l’ouïe est décrite. Les deux
patients souffraient également de conditions systé-
miques probablement dues à une perte de fonction
ciliaire généralisée. Le syndrome se transmet très
probablement de façon autosomique récessive.

SAMENVATTING

Een 39-jarige man werd voor het eerst 13 jaar gele-
den onderzocht wegens progressieve visusdaling en
fotofobie. Oftalmologisch en otorhinolaryngologisch
onderzoek zowel als psychofysische en electrofysio-
logische testen gedurende meerdere jaren, onthul-
den een progressieve kegeltjesdystrofie in combina-
tie met neurosensorieel gehoorsverlies. Zijn jongere
zus toonde sterk gelijkaardige symptomen en onder-
ging dezelfde onderzoeken. Een nieuw syndroom ge-
kenmerkt door progressieve kegeltjesdystrofie en neu-
rosensorieel gehoorsverlies wordt beschreven in bei-
de verwanten. Bijkomend hadden deze patiënten ook
niet-oculaire problemen, mogelijks te wijten aan al-
gemene ciliaire dysfunctie. Deze aandoening wordt
vermoedelijk op autosomaal recessieve wijze over-
geërfd.
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Dystrophie progressive du type cônes-
batonnets, perte partielle neurosensorielle de
l’ouïe, dysfonction ciliaire, affection
autosomique récessive.
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INTRODUCTION

Several specific combinations of retinitis pig-
mentosa (RP) and sensorineural hearing loss
(SNHL) have been described. These include the
Usher syndromes and a mitochondrial syn-
drome mimicking autosomal dominant RP with
SNHL (7, 9, 11).
However, there are no reports in the literature
on the combination of a cone(-rod) dystrophy
and SNHL.
In this report, two siblings with visual loss and
photophobia are presented. Both underwent a
full ophthalmological and ear, nose and throat
work-up during several years, including psy-
chophysical and electrophysiological tests. A
diagnosis of a progressive cone (-rod) dystro-
phy with a medium and high frequency SNHL
was made.
Additionally, the patients described suffered
fromnon-ocular disease, possibly due toagene-
ral ciliary dysfunction.
The condition is likely to be inherited as an au-
tosomal recessive trait and represents a novel
entity.

PATIENTS AND

METHODS

CASE 1

A 39-year old man presented for the first time,
13 years ago, with a history of progressive loss
of central vision since the age of 21, and pho-
tophobia.
At presentation best-corrected visual acuity was
7/10 with +0.25D(-0.5D)90° in both eyes. Vi-
sual acuity decreased to less than 1/10 recent-
ly. Slit lamp examination was unremarkable. In-
traocular pressure was 14 mmHg in both eyes.
Colour vision examination showed an evolu-
tion from initial mild disturbances in the red-
green axis, over a considerable deficiency in
both the red-green and blue-yellow axis to an
acquired achromatopsia (Fig 1). A bilateral cen-
tral scotoma with normal peripheral limits could
be seen on Goldmann visual field (VF) analy-
sis. Goldmann-Weekers dark adaptometry (DA)
was normal in both eyes.
Fundoscopy showed temporal optic disc pal-
lor, which led to an initial diagnosis of optic

Fig 1. Standard Farnsworth Panel D-15 colour vision test
performed with left eye of patient 1 at age 26, showing a
few colour confusions (top); desaturated version of same
test at same age from which clear pattern of confusions
along red-green axis emerges (middle); standard test per-
formed at age 39 shows pattern of acquired achromatop-
sia (bottom);
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atrophy. Later in the evolution of the disease,
very fine macular and midperipheral white drus-
en-like deposits in the outer retinal layers could
be seen in both eyes. Apart from a small sick-
le-shaped vascular anomaly in the right mac-
ular area, fundoscopy was otherwise unremark-
able (Fig 2A & B). The retinal periphery was
essentially normal in both eyes.
ISCEV-standard electroretinography showed
scotopic responses with 2/3 of lower normal
amplitudes. Oscillatory potentials were absent,
whilst combined maximal rod-cone responses
showed amplitudes of about 1/2 of normal val-
ues. Both the photopic transient responses as
well as the 30Hz flicker responses were com-
pletely absent (Fig 3). These results suggested
a progressive cone (-rod) dystrophy, with pre-
dominant loss of cone function compared to rod
function.
Additionally, the patient suffered from high fre-
quency hearing loss since the age of 7. Audio-
metry showed a bilateral SNHL, predominant-
ly for the medium and high frequencies. This
loss had been aggravated by an acoustic trau-
ma during military service.
Other systemic features of the patient includ-
ed recurrent episodes of middle ear infection,
leading to myringosclerosis during childhood.
He also suffers from common colds and sinusi-
tis on a regular basis. The patient recently con-
sulted a fertility clinic, because of an unful-
filled childwish. A diagnosis of oligo-astheno-
teratospermia was made.

CASE 2

The younger sister of patient one, 36 years old,
was first seen eight years ago. Her complaints
were those of a progressive loss of visual acu-
ity since the age of 27, as well as photopho-
bia.
At presentation, her best-corrected visual acu-
ity was 7/10 in both eyes without correction.
Her visual acuity has since dropped to 1/10 in
both eyes. Colour vision test results have evolved
from initial mild red-green abnormalities to an
acquired achromatopsia. The Goldmann and
Humphrey VF analysis revealed a bilateral cen-
tral scotoma and normal peripheral limits (Figs
4 & 5). Goldmann-Weekers DA was normal in
both eyes. Slit lamp examination was unre-
markable as was the intraocular pressure (14

mmHg in BE). Fundoscopy showed a retinal
phenotype identical to that in the proband: very
fine diffuse, white miliary deposits at the pos-
terior pole. ISCEV-standard electroretinogra-
phy showed normal scotopic rod-specific res-
ponses. The amplitude of the maximal com-
bined rod-cone response was 4/5 of normal.
Photopic cone-specific transient responses were
virtually absent. The 30 Hz flicker response was
reduced to one third of normal amplitudes (Fig
2). Follow-up over several years brought to light
the progressive character of the cone(-rod) dys-
trophy.
The patient also suffered from SNHL since child-
hood and had also suffered from recurrent epi-
sodes of medial otitis during her childhood years,
requiring the placement of grommets in both
ears. Audiometry provided evidence of bilate-
ral SNHL more pronounced in the mid- and
high frequencies (Fig 4).
There is no consanguinity between both par-
ents of the two siblings. A third sibling is unaf-
fected. Both parents suffer from recurrent si-
nusitis, but have normal fundi and perfect hear-
ing. The younger of the two sons of patient two
also suffers from sinusitis, whilst his audiom-
etry is normal.

DISCUSSION

Progressive cone dystrophy is a clinically and
genetically heterogenous disorder, in which pa-
tients characteristically complain of reduced vi-
sual acuity, photophobia and impairment of co-
lour vision. The age of onset is variable, but
most patients present in the first two decades
of life. Visual loss slowly progresses to a level
of counting fingers in the later stages of the dis-
ease. In both siblings described here, loss of
central vision started in the second decade of
life and dropped progressively over the course
of approximately ten years thereafter. Since re-
cently, both patients require low vision aids in
daily life.
Colour vision abnormalities have progressed
over the course of ten years from mild red-green
disturbances to an acquired complete achro-
matopsia in both cases.
The correct diagnosis in patients with cone dys-
trophy may be delayed because of the paucity
of observable retinal changes in the majority of
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Fig 2. (A) Fundus photographs of posterior pole of right eye of patient 1 at age 37 showing loop-shaped vascular ano-
maly superotemporal to the fovea (upper arrow) and tiny white flecks (lower arrow) at outer retinal level; (B) posterior
pole of left eye of patient 1 age 39 illustrating tiny white flecks (arrow) at outer retina; (C) temporal macula of left eye
of patient 2 age 33 again showing tiny white flecks (arrow) at outer retina; (D) fundus autofluorescence image of macula
of left eye of patient 2 age 36 with hyperfluorescence of white retinal flecks; (E) enlargement of area within rectangle in
panel C with tiny white flecks indicated by arrows; (F) enlargement of area within rectangle in panel D with tiny white
flecks indicated by arrows
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individuals, especially in the early stage of the
disease. In the male patient described here,
temporal optic disc pallor led to an initial mis-
diagnosis of optic neuropathy. Further fundo-
scopic examination in both siblings failed to
show either pigmentary changes, or a bull’s eye
lesion at the macula. The only fundoscopic ab-
normalities were very fine drusen-like deposits
throughout the posterior pole and midperiphe-
ry, at the level of the outer retina.
ERG responses in both the proband and his sis-
ter are typical of progressive cone dystrophy. In-
deed, there is predominant loss of cone func-
tion in both cases. An important rod involve-
ment is already present in the proband. Rod-
specific responses are essentially normal in his
younger sister. Bilateral central scotomata on
Goldmann perimetry further support the dia-
gnosis of cone (-rod) dystrophy.
Additionally, sensorineural hearing loss, more
pronounced for medium and high frequencies,
is present in both siblings since childhood.
Neither both parents of these patients, nor the
children of patient two, suffer from cone(-rod)
dystrophy. This, together with the fact that both
a male and female patient suffer from the same

disease with an identical evolution over time,
is very suggestive of an autosomal recessive in-
heritance pattern of the condition.
Several conditions have been described in which
a retinal dystrophy and sensorineural hearing
loss segregate together.
The leading cause of deaf-blindness are the
Usher syndromes. This group of genetically and
clinically distinct autosomal recessive disor-
ders, is characterised by a variable degree of
SNHL accompanied by a rod-cone dystrophy of
the RP-type. It is known that some patients
with a more advanced stage of cone-rod dys-
trophy may show a similar clinical and elec-
troretinographical phenotype as the one ob-
served in RP patients. However, the initial his-
tory of impaired central vision and colour vi-
sion in the patients described in this report, is
very different from an early history of poor night
vision and impairment of peripheral vision. The
phenotype of patients with mutations in the mi-
tochondrial MTTS2 gene is one of SNHL com-
bined with a retinal dystrophy indistinguish-
able from classical RP. The latter excludes this
syndrome in the patients described here. Fur-
thermore, the inheritance pattern of the MTTS2-

Fig 3.ISCEV Standard ERG of both eyes of patient 1 (top) and patient 2 (middle), and lower normal values for compa-
rison (bottom); scaling represented by bar at bottom right of each trace and expressed in µV per division; note absence
of photopic cone-specific transient responses, and markedly delayed and diminished responses to stimulation with 30Hz
flicker in both patients; scotopic rod-specific and maximal combined rod-cone responses are below normal values in
patient 1; RE = right eye, LE = left eye; all ERGs performed using contact lens electrodes;
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related phenotype is autosomal dominant. Oth-
er conditions in which a retinal dystrophy com-
bines with sensorineural hearing loss include
the Bardet-Biedl syndromes (BBS). These au-
tosomal recessive syndromes are genetically
heterogeneous. Again, the retinal dystrophy in
these disorders is of the rod-cone type. How-
ever, three of the five other additional cardinal
signs and symptoms have to be present to make
the diagnosis: obesity, postaxial polydactyly,

mental retardation, renal abnormalities and hy-
pogonadism. None of these additional signs of
BBS are present in the patients described here-
in.
Alström syndrome is characterised by hypogo-
nadism, childhood-onset RP, SNHL, obesity and
diabetes mellitus. Again, the signs and symp-
toms of the patients in this report do not fit this
phenotype.

Fig 4. Pure tone audiogram of patient 2 at age 28, illustrating sloping curve of sensorineural hearing loss for medium
and high frequencies (top); Humphrey Central 30-2 TT visual field analysis of patient 2 at age 31 with central scotoma
in both eyes (bottom);-
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Alport syndrome is a hereditary disease with re-
nal, cochlear and ocular involvement. Cone dys-
trophy has been described in association with
Alport syndrome. However, the patients in this
report do not have anterior lenticonus, which
is typical of the disease. Moreover, the fundo-
scopic phenotype does not resemble the flecked
retina seen in Alport syndrome. Furthermore,
a systemic, internal work-up in the two sib-
lings was unremarkable and failed to show re-
nal involvement.
Interestingly, both siblings suffer from addition-
al, non-ocular disease, including recurrent bouts
of common cold, pharyngitis and sinusitis. They
also suffered from glue ears during their child-
hood years. Patient one was diagnosed with oli-
go-astheno-teratospermia following a visit to a
fertility clinic because of an unfulfilled child-
wish.
Both their parents suffer from recurrent sinusi-
tis. The younger of the two sons of patient two,
has suffered from recurrent glue ears requiring
treatment with grommets.

The upper respiratory tract infections and male
infertility of patient one could be due to a gene-
ral involvement of several types of hair cells
throughout the body. Such a ciliary dysfunc-
tion has been described in combination with
several retinal dystrophies, including RP and
the Bardet-Biedl and Usher syndromes. Possi-
bly, the manifestations of disease in both par-
ents and a son of patient two, could then be
explained by minor expression of disease in ob-
ligate heterozygotes.

Whether ciliary dysfunction is related to the
cone dystrophy and SNHL in these patients
and, possibly, their first-degree relatives, will re-
main unclear until the moment that an under-
lying molecular cause has been elucidated.
In conclusion, a novel syndrome of progressive
cone(-rod) dystrophy with SNHL for medium
and high frequencies is described in a brother
and sister. This condition is likely to be inher-
ited as an autosomal recessive trait.

Acknowledgements
The authors wish to thank the patients for their
help and enthousiasm in bringing this study to
a good end. The authors are endebted to the
colleagues at the Department of Ear, Nose &
Throat Diseases at the Ghent University Hos-
pital for evaluation of the hearing loss, as well
as to those at the Department of Medical Ge-
netics of the Free University of Brussels, Jette,
Belgium, for referring the patients for in depth
ophthalmological examination. Finally, the au-
thors wish to acknowledge Mrs. M. Coppens,
Mrs. C. Devos and Mr. A. Uvijls of the Dr. A.
De Rouck Unit for Visual Electrophysiology at
the Department of Ophthalmology, Ghent Uni-
versity Hospital, for the expert assistance in per-
forming the electrophysiological and psycho-
physical tests.

REFERENCES

(1) AHMED Z.M., RIAZUDDIN S., WILCOX E.R.
−The molecular genetics of Usher syndrome.
Clin Genet 2003; 63: 431-444.

Fig 5.Goldmann visual field analysis of patient 2 at age 35 showing central scotoma and normal peripheral limits in both
eyes;-

41



(2) ALSTRO}M C.H., OLSON O. − Heredo-retino-
pathia congenitalis monohybrida recessiva au-
tosomalis. Hereditas 1957; 43: 1-178.

(3) BONNEAU D., RAYMOND F., KREMER C.,
KLOSSEK J.M., KAPLAN J., PATTE F. − Usher
syndrome type I associated with bronchiecta-
sis and immotile nasal cilia in two brothers. J
Med Genet 1993; 30: 253-254.

(4) DE COCK C., DE LAEY J.J., LEROY B.P., KESTE-
LYN P. − Alport syndrome and conjunctival te-
langiectasia. Bull Soc belge Ophtalmol 2003:
29-31.

(5) HUNTER D.G., FISHMAN G.A., KRETZER F.L.
− Abnormal axonemes in X-linked retinitis pig-
mentosa. Arch Ophthalmol 1988; 106: 362-
368.

(6) HUNTER D.G., FISHMAN G.A., MEHTA R.S.,
KRETZER F.L. − Abnormal sperm and photo-
receptor axonemes in Usher’s syndrome. Arch
Ophthalmol 1986; 104: 385-389.

(7) KENNA P., MANSERGH F., MILLINGTON-
WARD S., ERVEN A., KUMAR-SINGH R.,
BRENNAN R., FARRAR G.J., HUMPHRIES P.
− Clinical and molecular genetic characterisa-
tion of a family segregating autosomal domi-
nant retinitis pigmentosa and sensorineural
deafness. Br J Ophthalmol 1997; 81: 207-
213.

(8) LEROY B.P., ARAGON-MARTIN J.A., WESTON
M.D., BESSANT D.A., WILLIS C., WEBSTER
A.R., BIRD A.C., KIMBERLING W.J., PAYNE
A.M., BHATTACHARYA S.S. − Spectrum of mu-
tations in USH2A in British patients with Us-
her syndrome type II. Exp Eye Res 2001; 72:
503-509.

(9) MANSERGH F.C., MILLINGTON-WARD S., KEN-
NAN A., KIANG A.S., HUMPHRIES M., FAR-
RAR G.J., HUMPHRIES P., KENNA P.F. − Re-
tinitis pigmentosa and progressive sensorineu-
ral hearing loss caused by a C12258A muta-
tion in the mitochondrial MTTS2 gene. Am J
Hum Genet 1999; 64: 971-985.

(10) MYKYTYN K., SHEFFIELD V.C. − Establishing
a connection between cilia and Bardet-Biedl
Syndrome. Trends Mol Med 2004; 10: 106-
109.

(11) RetNet, the Retinal Information Network. 2004.
http:www.sph.uth.tmc.edu/RetNet/

(12) SPRAUL C.W., LANG G.E. − Cone dystrophy
associated with Alport syndrome. Klin Monats-
bl Augenheilkd 2000; 217: 194-197.

(13) VAN AAREM A., WAGENAAR M., TONNAER
E., PIEKE DAHL S., BISSELING J., JANSSEN
H., BASTIAANS B., KIMBERLING W., CRE-
MERS C. − Semen analysis in the Usher syn-
drome type 2A. J Otorhinolaryngol Relat Spec
1999; 61: 126-130.

(14) WESTON M., EUDY J., FUJITA T., YAO S.-F.,
USAMI S., CREMERS C., GREENBURG J.,
RAMESAR R., MARTINI A., MOLLER C., SMITH
R., SUMEGI J., KIMBERLING W. − Genomic
Structure and Identification of Novel Mutations
of Usherin, the Gene Responsible for Usher
Syndrome Type IIa. Am J Hum Genet 2000;
66: 1199-1210.

(15) ZITO I., DOWNES S.M., PATEL R.J., CHEET-
HAM M.E., EBENEZER N.D., JENKINS S.A.,
BHATTACHARYA S.S., WEBSTER A.R., HOL-
DER G.E., BIRD A.C., BAMIOU D.E., HARD-
CASTLE A.J. − RPGR mutation associated with
retinitis pigmentosa, impaired hearing, and si-
norespiratory infections. J Med Genet 2003;
40: 609-615.

zzzzzz

Address for correspondence and reprints:
Bart P LEROY, MD
Dept of Ophthalmology & Ctr for Medical Genetics
Ghent University Hospital
De Pintelaan 185
B-9000 GHENT
BELGIUM
Email: bart.leroy@ugent.be

42




