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Introduction

Harboyan syndrome, defined as congenital corneal dystrophy
associated with progressive sensorineural hearing loss, was first
described by Harboyan et al in 1971. It is a hereditary disease
manifested by eye lesions consistent with corneal endothelial
dystrophy and progressive sensorineural hearing loss.1

There are two different types of congenital hereditary
corneal dystrophies: dominant malformation, which seems
to be related to traits of other constitutional anomalies, and
recessive degeneration, which is the most common type of
this disorder in families with consanguinity.2 The dominant
variant affects only 12% of cases of corneal dystrophy, where-

as 1% of cases are reported as X-linked recessive inheritance
disorder.2

Patients usually have bilateral symmetric progressive
hearing loss after birth, which is suggestive of an acquired
disease. Cawthorne and Hinchcliffe suggested that hearing
loss may occur at any time from birth to 30 years of age. The
authors classified this type of disease as a heredodegener-
ative disorder.3

The association of congenital hereditary corneal dystrophy
with progressive sensorineural hearing loss suggests the
diagnosis of Harboyan syndrome.1

The scarcity of data related to this disease, especially
regarding the degree of involvement of the auditory function,
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prompted us to report the case of a patient diagnosed with
Harboyan syndrome. This patient had profound bilateral
sensorineural hearing loss and she showed poor hearing
performance while using a hearing device. She underwent
successful aural rehabilitation with a cochlear implant (CI).

Review of the Literature

Hearing and vision are two major sensory modalities related
to the development and achievement of successful commu-
nication. Several diseases that affect hearing and vision, such
as Cogan syndrome and Harboyan syndrome, have been
described in the literature. The latter is a rare inherited
disease manifested by eye lesions and progressive sensori-
neural hearing loss.1,2

Patients with diseases that affect different sensory organs
need to be followed by a multidisciplinary team with the
purpose of prevention, diagnosis, and treatment. Thus,
speech therapists and otolaryngologists should be members
of such a team so that clinical and therapeutic effectiveness
could be achieved to improve the patients’ quality of life.3,4

There is a scarcity of data on Harboyan syndrome, espe-
cially with regard to hearing impairment and possibility of
rehabilitation. We could not find another report of a case of
hearing loss due to Harboyan syndrome treatedwith CI in the
literature.

Case Report

A 25-year-old woman from Porto Alegre, Rio Grande do Sul,
Brazil, had an uneventful gestational history and was born
by vaginal delivery at term. Her 5-minute Apgar score was 9.
She was referred to the Hospital de Clínicas de Porto Alegre
(HCPA) for progressive hearing loss. The patient reported
that the onset of the disease occurred after 2 years of age,
with decreased visual acuity. She started to show progres-
sive hearing loss at the age of 10 years. Otolaryngologic
examination showed normal findings on otoscopy. Physical
examination of the head and neck also did not reveal any
abnormalities.

Audiologic evaluation showed symmetrical profound bilat-
eral sensorineural hearing loss, type A tympanometric curves,
and absent acoustic reflexes in both ears. Additionally, we
found no otoacoustic emissions in both ears and absence of
response of brain stem auditory evoked potentials. Additional
tests, including STORCH (syphilis, toxoplasmosis, rubella, cyto-
megalovirus, and herpes simplex), electroencephalogram,
brain and temporal bone computed tomography scan, chro-
mosome analysis, urine chromatography for mucopolysac-
charidosis, and metabolic screening, did not show any
changes. Given the patient’s progressive hearing loss, she
had a well-established oral language code.

After otolaryngologic and audiologic examination, accord-
ing to the protocol of the Department of Otolaryngology of
theHCPA, the patient underwent aural rehabilitationwith the
use of bilateral personal sound amplification device (10 hours
a day) without success. In mid 2005, we performed a speech
examination including communication, language, speech,

and voice.10 In addition, auditory discrimination of vowels,
disyllables, trisyllables, and sentences was checked. These
sentences were evaluated using either lip-reading or not,
based on visual support from gesture and facial expressions.
Auditory discrimination was also evaluated using two differ-
ent methods: open set (predefined speech activity) and
closed set (predictable or predefined speech activity). The
patient was able to communicate using oral language and the
Brazilian Sign Language (Libras). She also demonstrated
spontaneous vocabulary, normal speech, and adapted voice
(typical of deaf individuals). Nevertheless, she failed all
specific tests (discrimination of vowels, disyllables, trisyl-
lables, and sentences) when therewas no lip-reading (i.e., the
patient could not understand what was being said without
visual support from mime and facial expression).

Based on these data and because she demonstrated awell-
established oral language code, the patient was considered a
candidate for CI; however, she refused such treatment. In
2006, the patient returned to the Department of Otolaryn-
gology of the HCPA because she decided to undergo hearing
rehabilitation according to the treatment proposed. She was
then included in the multidisciplinary assessment protocol of
the HCPA and the Care Program for Profound/Severe Deaf
Patients. The multidisciplinary team consisted of speech
therapists, otolaryngologists, psychologists, and social
workers.

The surgery was performed at the HCPA on May 26, 2006.
The procedure was uneventful, and the patient was im-
planted with a Nucleus 24 CI, ESPrit 3G processor in the left
ear. Electrode activationwas performed 45 days after the date
of the surgery. Then, the patient underwent aural rehabilita-
tion provided by the team of speech therapists. She was
followed by the otolaryngologists according to the protocol
of the institution. The patient did not have any complications
during the follow-up period.

During preoperative audiologic procedures, the follow-
ing results were found in both ears: (1) pure tone audiom-
etry: profound bilateral sensorineural hearing loss; (2)
speech audiometry: no voice detection threshold and
speech recognition index of 0%; (3) distortion product
otoacoustic emissions: absent; (4) brainstem auditory
evoked potential: absent; (5) measurements of acoustic
impedance: type A tympanometric curves (according to
Jerger classification, 1970) and absent acoustic reflexes. We
detected proper electrode impedance and presence of
response on neural telemetry of all electrodes tested during
perioperative procedures. During postoperative audiologic
procedures, we found the lowest and highest hearing
thresholds of 30 dB and 45 dB, respectively, using free-
field audiometry.

Postoperative speech examination for communication
showed the following results: communicationwas performed
mainly by means of oral language and, less frequently,
through sign language. The patient had spontaneous vocabu-
lary, normal speech, adapted voice, and open set communi-
cation (i.e., without agreeing with the examiner on what to
say). The patient showed improved hearing results, reaching
75% accuracy in sentences without using lip-reading in open

International Archives of Otorhinolaryngology Vol. 17 No. 4/2013

Rehabilitation with CI in Patient with Harboyan Syndrome Paniagua et al.404



set tasks and 100% accuracy in sentences without lip-reading
in closed set tasks.

Discussion

Currently, CI is an excellent option for aural rehabilitation of
patients with profound bilateral sensorineural hearing loss,
provided that they are eligible for the procedure. When the
patient has more than one irreversible sensory deficit in
addition to hearing loss, hearing rehabilitation becomes a
priority. Puga et al described a progressive worsening of
visual and hearing impairment, and sensorineural hearing
loss may initially reach high frequencies.5 Chiari et al de-
scribed a case study of Cogan’s syndrome with associated
deafness and blindness.4 The authors reported that profes-
sionals from diverse areas should classify individuals with
simultaneous visual and hearing loss as “deafblind” people.
Such condition cannot be considered a simple sum of sensory
losses; instead, it is a multiplying factor by means of which
the combination of sensory losses results in serious commu-
nication and development problems.

Differential diagnoses of the Harboyan syndrome are
Hurler disease, congenital glaucoma, Cogan syndrome, and
syphilitic interstitial keratitis.6 These disorders were ruled
out by additional exams.

Inherited hearing loss can be either dominant or reces-
sive, but the latter is the most prevalent type. The patho-
genesis of progressive sensorineural hearing loss is not well
established. Paparella et al in 1969 described familial
progressive sensorineural hearing loss associated with
histopathologic findings compatible with marked degener-
ation of the stria vascularis and reduced ganglion cells
mainly in the basal cochlear turn.6,7 However, the audio-
logic evaluation of these patients usually reveals no re-
cruitment and discreet presence of positive tone decay.
These findings are consistent with a greater chance of
lesions in the organ of Corti and the auditory nerve (pe-
ripheral lesion). Such lesions can be treated with hearing
rehabilitation with CI, which partially explains the success
of this type of treatment in our patient.

Conclusion

As, to the best of our knowledge, this is the first case report of
hearing loss caused by Harboyan syndrome treatedwith CI, it
was not possible to perform a comparative analysis of our
results with those of other authors. At the time of preparation
of this report, the patient has completed 12months of speech
and auditory rehabilitation and is able to recognize 75% of
sentences without lip-reading in open set tasks. The patient’s
performance in sentence recognition with lip-reading before
and after CI according to the proposed speech activity, either
in open or closed set tasks, is shown in ►Fig. 1. The patient’s
performance in sentence recognition without lip-reading,
either in closed or open set tasks, is shown in ►Fig. 2. The
rate of 100% means all sentences were recognized. So far, the
patient has attended 15 sessions of speech therapy based on
auditory-verbal therapy, which is aimed at the development

of auditory and language skills according to Auditory Verbal
International.8,9

The deprivation of sight and hearing can cause drastic
changes in the person’s access to information and develop-
ment. Patients with hearing loss who use bilateral personal
sound amplification device or CI, according to the individual
selection criteria, must be followed in an auditory (re)habili-
tation program designed to develop or restore the ability of
auditory perception with activities that stimulate auditory
skills, among them auditory comprehension.4,5,10–13

Auditory rehabilitation reduces the difficulties arising
from hearing loss that restrict participation in social activities
and that consequently result in a poorer quality of life.13 It is
noteworthy that the auditory-verbal therapy focus on reha-
bilitation benefits individuals with or without genetic syn-
dromes, blindness, and low vision.13–15

Patients with progressive hearing loss seem to respond
better to CI than patients with sudden deafness as to the
duration of hearing loss.10–12 Because our patient had visual

Fig. 1 Percentage of correct recognition of sentences with lip-reading
(WLR) before and after cochlear implant. WLR: visual support from
mime and lip-reading. Open set: understanding speech activity with-
out agreeing with the examiner on what to say.

Fig. 2 Percentage of correct recognition of sentences without lip-
reading (WOLR) before and after cochlear implant. WOLR: without
visual support from mime and lip-reading. Open set: understanding
speech activity without agreeing with the examiner on what to say.
Closed set: understanding speech activity after agreeing with the
examiner on what to say.
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and hearing loss, rehabilitation treatment was imperative,
and CI has proven to be the best therapeutic option to improve
the patient’s quality of life thus far.
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