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Abstract

Waardenburg syndrome type | is a rare, autosomal dominant auditory-pigmentary syndrome characterized by
congenital sensorineural hearing loss, pigmentary abnormalities of the iris, hair and skin, and dystopia canthorum.
Waardenburg syndrome affects an estimated 1 in 40,000 people. It accounts for 2 to 5 percent of all cases of congenital
hearing loss. Here, we present the case of an 11-month old girl with Waardenburg syndrome type I.
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Introduction i

1. Short latency auditory EP

Auditory-pigmentary syndromes refer to a group of syndromes _
characterized by physical absence of melanocytes from the skin, hair, T b
eyes or the stria vascularis of the cochlea, due to abnormalities in the s AL AR u
development of neural crest and its derivatives. Waardenburg syndrome I} : il
is a group of autosomal dominant inherited genetic conditions that can '
cause hearing loss and changes in coloring (pigmentation) of the hair, ' Y
skin, and eyes. Although most people with waardenburg syndrome
have normal hearing, moderate to profound hearing loss can occur ‘ |
in one or both ears. Waardenburg syndrome is named after Petrus J
Waardenburg, a Dutch ophthalmologist and geneticist, who first
described the syndrome now known as waardenburg syndrome type 1.
Waardenburg estimated that this syndrome was prevalent in 1/42,000
of the general population and in 1.43% of the congenitally deaf [1].

Lm0

A et 1RO €D Crmrar.) 200 e
PN 110 €l Crmrar. ) 100 we

Case Report

An 11-month-old female child was brought to the out-patient
department of the Dept. of Otorhinolaryngology, Gauhati Medical
College and Hospital by her parents, who complained that the child did
not turn towards source of sounds, nor was she able to vocalise words. The
child was born to parents with no history of consanguineous marriage.
She was born via normal vaginal delivery in hospital with adequate
birth weight. Her perinatal and neonatal periods were uneventful. Her

mother did not suffer from any diseases during the ante-natal period. ' ;/ \g{{{\i

Her developmental milestones were appropriate for her age. There N o
was no history of constipation or persistent vomiting. Family history ) /\:}\ '
was unremarkable. Her vitals and general physical examination were - hf \
normal and did not reveal any limb abnormalities. Local examination —

revealed brilliant blue iris, synophrys, wide-set eyes with broad nasal

root and dystopia canthorum (W index=2.76) (Figure 1). Brain-stem Figure 2: Patients BERA report showing bilateral severe sensorineural
evoked response audiometry revealed bilateral severe sensorineural hearing loss.

hearing loss (Figure 2). High resolution computerized tomography
scans of the patient’s temporal bones were carried out and they did not
reveal any congenital or acquired pathology of the ear (Figure 3).
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Figure 1: Clinical photograph of the patient showing brilliant blue iris, under the terms of the Creative Commons Attribution License, which permits
synophrys, wide-set eyes with broad nasal root and dystopia canthorum. unrestricted use, distribution, and reproduction in any medium, provided the original
author and source are credited.
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and the absence of any congenital anomalies of the ear.

Figure 3: Computerised tomography picture of the patient’s temporal bones (A) axial cut, and (B) coronal cut, showing normal pneumatisation of the mastoids
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Diagnostic criteria for WS1 have been proposed by the Waardenburg Consortium [2]. In brief, to be counted as affected, a person must have two major or one major
plus two minor criteria from the following list:

Major Criteria:

» Congenital sensorineural hearing loss

« Pigmentary disturbances of iris

« Hair hypopigmentation — white forelock

« Dystopia canthorum-—lateral displacement of ocular inner canthi, W index >1.95
« Affected first degree relative

Minor Criteria:

« Congenital leukoderma-several areas of hypopigmented skin

« Synophyrys or medial eyebrow flare

« Broad and high nasal root

« Hypoplasia of alae nasi

« Premature greying of hair—scalp hair predominantly white before age 30 years.

Criteria for WS2 were suggested by Liu et al. [3]. These authors recommended that two major features should be present to make the diagnosis of WS2. The major
features are as in the list above, except for the exclusion of dystopia canthorum and inclusion of premature greying

Table 1: Diagnostic criteria for Waardenburg syndromes type | and Il.

Discussion

Waardenburg syndrome is an auditory-pigmentary syndrome
characterized by congenital sensorineural hearing loss, pigmentary
anomalies of the hair such as a white forelock and premature greying,
and pigmentary changes of the iris such as brilliant blue iris and
heterochromia irides—complete heterochromia iridium or partial/
segmental heterochromia. It is inherited as an autosomal dominant
trait. Waardenburg syndrome has been classified into four main
phenotypes. Characteristic features of type I and type II have been
described in [2,3] (Table 1). TypeIII, also known as Klein-Waardenburg
syndrome has, in addition to type I characteristics, hypoplasia of the
limb muscles, contracture of elbows and fingers and mental disabilities
[4]. Type IV, also known as Shah-Waardenburg syndrome presents
with Hirschsprung’s disease in addition to the manifestations exhibited
in type IT [5]. Temporal bone anomalies associated with Waardenburg
syndrome, such as enlargement of the vestibular aqueduct and upper
vestibule, narrowing of the internal auditory canal porus and hypoplasia
of the modiolus [6], are mostly seen with type 2 and type 4.

Multiple genes are implicated in waardenburg syndrome.
Abnormalities in the paired box gene 3 (PAX3), a transcription
factor located on chromosome 2q35, accounts for most of the WS1
and WS3 patients [7]. PAX3 plays a major role in embryogenesis.
WS1 is inherited in an autosomal dominant manner, with majority
of the probands having an affected parent. There may also be de novo
mutation, as minority of the probands do not have affected parents [8].
In our case, the PAX3 gene sequence and duplication/deletion analysis
could not be performed, but it appears to be a case of de novo mutation
as the patient has healthy parents and family members.

No specific treatment is available and management is aimed
towards the specific symptoms that are apparent in each individual.
Early recognition of sensorineural deafness, which is congenital,
typically non-progressive and may be either unilateral or bilateral,
plays an important role in ensuring prompt intervention. Prompt
diagnosis and appropriate supportive management is beneficial for
the child’s physical and mental development. Hearing deficit may be
corrected by using hearing aids, proper schooling, as well as by doing
cochlear implantation [9]. In addition, early, special instructions
such as sign language, lip reading, use of communication devices etc,
may be recommended to assist in the development of speech and to
aid in communication. Genetic counselling, special education and/or
other medical, social or occupational services maybe beneficial for the
affected individuals and their family members.

Conclusion

In conclusion, with the presence of bilateral severe hearing loss,
brilliant blue iris, synophyrys, wide-set eyes with broad nasal root
and dystopia canthorum, we can diagnose our case as Waardenburg
Syndrome Type I.

Consent

Written and informed consent was obtained from the patient’s
legal guardian regarding the use of the patient’s picture and the reports
of the investigations that were conducted.
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