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ABSTRACT

Waardenburg’s syndrome (WS) is an uncommon autosomal dominant or recessive disorder. The complete syndrome is rare and variation in the

clinical presentation of WS is due to the expression of different genes.

Herein we report a familial case of a man and his children a boy and a girl, who have iris atrophy with deafness. The diagnosis of Waardenburg’s
syndrome was made because three major diagnostic criteria were identified in them.
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INTRODUCTION

Waardenburg syndrome (WS) is a rare inherited disorder of neural crest
cell development.® It usually shows an autosomal dominant mode of
inheritance, but autosomal recessive inheritance patterns are observed in
some subtypes.? The highest reported incidence of WS is among Kenyan
Africans.! The prevalence varies from 1:20000 to 1:40000.3 WS accounts
for between 2% and 5% of cases of congenital deafness.*

The syndrome, as it was described by Waardenburg (1951), consists
essentially of the following components:2®

1. Dystopia Canthi-Telecanthus, an increase in the distance
between the medial canthi beyond the normal range

2. Hyperplasia Supercilii Medialis et Radicis Nasi-This has been
described by Waardenburg as characterized by a high nose-
bridge with hypertrichosis of the eyebrows which tend to join
in the mid-line (synophrys).

3. Heterochromia Iridum Totalissive Partialis.
Hypopigmentation and hypoplasia of the iris stroma may be
present in one or both eyes.

4. Surditas Congenita. The deafness found in this syndrome is
perceptive and belongs to one of two distinct types. "Type 1"
shows almost total deafness with a little residual hearing for
the lower range of frequencies, and "Type 2" a moderate
degree of deafness with uniform hearing loss for the lower and
middle ranges of notes with improvement for the higher notes.

5. Albinismus Circumscriptus-A median white fore-lock may
vary in intensity from a few white hairs to the obvious picture
found in some cases.

The diagnostic criteria consist of major and minor criteria?;
major include sensorineural hearing loss, pigmentary
abnormality in the iris,

Figure 1: 33-year-old father

segmental, partial, or complete heterochromia iridis, isohypochromia,
fore hair’s achromia, dystopia canthorum and affected first degree
relative. Minor criteria include congenital leukoderma, synophrys, broad
and high nasal root, hypoplasia of nasal alae, and premature greying of
hairThere are four different types of Waardenburg syndrome based on
clinical characteristics, including WS1, WS2, WS3, and WS4.° Diagnosis
of WSL1 needs either two characteristics from major criteria or one major
characteristic with two minor characteristics. In WS2

dystopia canthorum is absent while WS3 has the same features as that of
WS1 but the only difference is the presence of upper limb malformations.
WS4 is easy to diagnose as it is always linked with Hirschsprung
disease.5’
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PATIENTS AND METHODS

This is a report of a rare case of deafness with associated iris atrophy in a
family. The case was encountered in a survey of deafness currently going
on in Nigeria and the informed consent of the subject was obtained. This
involves a 33-year-old father and his children (a male 14-year-old and a
female 11-year-old) Fig. 1, 2 and 3. The iris atrophy is a feature that
classically defines the genetic link between them and the syndrome. The
pure tone audiometry of the participant as displaced in Fig 4, show that
the severe sensorineural hearing loss is common to three of them. So also,
the family pedigree (Fig 5), how the syndrome was inherited in the family.

Figure 2: 14-year-old son

Figure 3: 11-year-old daughter
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Figure 4: Pure tone audiogram of the man and his children

Figure 5: the family pedigree
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DISCUSSION

Multiple genes are involved in the WS like the PAX3 gene (paired-box-
gene-3) shows a mutation in the patients of WS1 and WS3 while mutation
of the MITF (microphthalmia-associated-transcription factor) gene is
involved in WS2. In WS4 cases, multiple gene mutations are involved
including either EDN3 (endothelin-3) or EDNRB (endothelin receptor
type-B) or SOX10 (SRY-sex determining region Y-box-10) gene.® In
most cases, Waardenburg syndrome type | (WS1) and type Il (WS2) are
inherited as autosomal dominant traits with variable penetrance and
expressivity. Some cases of Waardenburg syndrome type I11 (WS3) and
type IV (WS4) appear to have an autosomal recessive pattern of
inheritance.%°

Since both the iris stroma and inner ear are derived from neural crest cells,
the changes may represent a progressive abiotrophic degeneration of
neural crest derivatives.11 Pax genes play an important role in the
migration and differentiation of neural crest cells, while mutations of
Pax-3 and Pax-6 are now known to be responsible for the abnormalities

of neural-crest-derived tissues that form part of Waardenburg's syndrome
and aniridia respectively.2214

This case was diagnosed as Waardenburg’s syndrome (WS) based on
three major criteria including sensorineural hearing loss, pigmentary
abnormality in the iris, and affected first-degree relative. About 25% of
WS cases reported partial or complete heterochromia iridis5,5"**and the
current case also favoured this finding. Considering sensorineural hearing
loss, about 67% of WS1 cases while 87% of WS2 cases had reported
congenital deafness7 this was also found in this familial case.

The degree of hearing loss found in these people was severe to profound
sensorineural hearing loss which is almost in agreement with what is
associated with WS1.5WS1 is an autosomal dominant disorder that
shows the presence of the affected gene in parents but rarely in a few of
the cases there is de novo mutation as the parents are not affected.’® In
the current case we couldn’t perform gene sequencing but it looks like a
familial case or an autosomal dominant disorder since it is found in the
father and his children.
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CONCLUSION

Waardenburg’s syndrome is rarely reported in our population so it is
important to report this identified familial case. Though this was an
incidental finding in a survey of deafness in Nigerian communities, gene
sequencing among the identified cases would better enhance the proof of
genetic bases of the syndrome.

There is also a need for parent’s education regarding this genetic disorder.
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