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Abstract

Background: Tietz syndrome is a very rare clinical entity characterized by the association of profound bilateral
congenital sensorineural deafness and generalized hypopigmentation of skin, eyes, and integuments (snow white
appearance). It is an autosomal dominant syndrome due to a mutation in the melanocyte inducing transcription fac-
tor (MITF) gene. The association of a heart malformation has never been reported in this syndrome.

Case presentation: \We report two cases of two cousins aged 5 years and 20 months respectively with a history of
first degree consanguineous parents. Both girls presented with diffuse hypopigmentation of the skin, blond hair, blue
eyes, and bilateral diffuse retinal hypopigmentation at ocular fundus exam. Bilateral profound sensorineural hearing
loss was confirmed by auditory brainstem response in both cases. Echocardiography revealed a cardiac malformation
such as interventricular communication in the older cousin and interatrial communication in the younger cousin.
The family investigation did not reveal a similar case among ancestors. The diagnosis of Tietz syndrome was based

on clinical criteria and pedigree. The older cousin underwent a total optical correction and a right unilateral cochlear
implantation followed by speech therapy with a satisfactory result after a follow-up of two years. Unfortunately, the
little cousin died following a head trauma.

Conclusions: Tietz syndrome is a rare autosomal dominant genetic disorder, characterized by generalized albinism
with bilateral profound hearing loss. It results from a nontruncating mutation in the basic domain of in the MITF gene.
Its management must include, in addition to hearing and ophthalmic rehabilitation, the research and treatment of
cardiac malformations which may be life-threatening.
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Background

The albinism deafness syndrome or Tietz syndrome is a
rare genetic disease characterized by the association of a
bilateral congenital sensorineural hearing loss and a gen-
eralized hypopigmentation of the eyes, skin, and hair. It
is an autosomal dominant syndrome due to a mutation
in the melanocyte inducing transcription factor (MITF)
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gene which controls melanin biosynthesis in the mel-
anocytes and contributes to the color of hair, eyes, and
skin. The melanocytes are found in the inner ear where
it plays an important role in hearing and MITF gene
mutation contributes to bilateral sensorineural hearing
loss [1, 2]. The presence of melanocytes in the heart has
been proven in mice and the expression of MITF in the
heart is also high [3]. Probably, MITF has a role in cardiac
development and hypertrophy, but the real activity in the
heart is still unclear [3]. Only few familial cases of Tietz
syndrome have been reported in the literature, with some
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cases of sudden death. But heart disease had never been
described as a criterion in Tietz syndrome.

Case presentation

S.A, the proband IV-1 (Fig. 1), was a 5-year-old girl, the
only child of a first degree consanguineous couple of
Moroccan parents, with no pathological history. Her
parents consulted us because of her deafness and dumb-
ness evolving since birth. The dermatological examina-
tion showed general hypopigmentation of skin, eyelashes,
eyebrows, eyes, and white-yellowish hair. The child was
milky-white giving a “snow white” appearance (Fig. 2).
According to the parents’ report, there was no increase in
the level of pigmentation in the skin or hair.

General and cranio-facial clinical examination did not
find any malformation or facial dysmorphism. The oph-
thalmologic examination revealed good visual behavior
with hyperopia at +4.75 diopter (D) in the right eye and
+4.00 D in the left eye. The anterior segment’s exami-
nation showed a cornea of normal size, local hypopig-
mentation of the iris (Fig. 3), and transparent lens. The
pupillary red reflex was present. At the ocular fundus
exam, she presented with bilateral diffuse retinal hypo-
pigmentation and a normal macular profile (Fig. 4). Audi-
ological evaluation by puretone and speech audiometry,
auditory brainstem response (ABR), and auditory steady-
state responses (ASSR) confirmed a congenital profound
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Fig. 2 The girl'simage (proband IV-1) showing generalized skin
hypo-pigmentation with blond hair, eyelashes, and eyebrows giving
the "snow white"appearance

sensorineural deafness. The clinical neurological exami-
nation was normal. Computed tomography (CT) and
magnetic resonance imaging (MRI) of the central and
peripheral auditory pathway did not show any abnormal-
ities or malformations. Electrocardiogram was normal
and the echocardiography showed an inter-ventricular
communication (IVC) without cardio-dynamic impacts.
The family investigation did not reveal a similar case
in the ancestors (Fig. 1). However, a maternal cousin
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Fig. 3 The girl'simage (proband IV-1) which shows local iris
hypo-pigmentation

(proband IV-2) had some similar phenotypic charac-
teristics. K. A (proband IV-2) was a 20-month-old girl,
with a history of premature birth and consanguine-
ous parents. She showed a similar occulo-cutaneous
albinism (Fig. 5) as her cousin (proband IV-1) with
hypertelorism, blue irises, and bilateral diffuse retinal
hypopigmentation at ocular fundus exam. Behavioral
audiometry according to age, ABR, ASSR, and otoa-
coustic emissions test confirmed the bilateral profound
sensorineural hearing loss. Neurologic examination
showed generalized axial and peripheral hypotonia. The
cardiac examination with echocardiography revealed
mitral insufficiency and an inter-auricular communica-
tion (IAC) without cardio-dynamic impacts.

The diagnosis of Tietz syndrome was based on clini-
cal criteria and pedigree. The genetic study could not
be carried out given the unavailability of research for
MITF gene mutations in our country and the parents

Fig. 4 Fundusimage of the girl (proband IV-1) showing bilateral
diffuse retinal hypopigmentation and a normal macular profile

Fig. 5 The girl'simage (proband IV-2) showing generalized albinism
giving the “snow white" appearance

did not have the financial means to carry out this study
abroad.

S.A underwent a total optical correction by eyeglasses
and a right unilateral cochlear implantation followed
by prolonged speech therapy. The heart defect required
only clinical and ultrasound follow-up. After 2 years of
follow-up, the child developed an oral language limited
to words, allowing her to join a normal primary school.
Writing and recognition of images were also improved
by optical correction. Child K. A died at the age of 21
months after falling from the bed causing her a head
trauma with intracranial hematoma.

Family genetic counseling focused on avoiding sub-
sequent pregnancy for the parents of the cases we
described and avoiding consanguineous marriages in
this family due to the dominant character of the genetic
transmission of this syndrome.

Discussion

In 1963, Tietz defined the albinism-deafness syndrome as
a genetic disease characterized by sensorineural deafness
and partial albinism [4]. In 2000, Smith et al. [5] reas-
sessed the same family studied by Tietz, and they con-
firmed that this syndrome extended over 4 generations,
and they added to the description of Tietz syndrome,
ocular albinism characterized hypopigmentation of the
iris and retina.

Morphologically, patients with Tietz syndrome are
milky-white (snow white appearance), fair-skinned with
blond hair, eyebrows, and eyelashes [4—6]. But gradually,
the skin acquires a semblance of pigmentation on the
areas which are exposed to the sun like freckles [4—6].
The irises are blue without nystagmus [5, 6]. The fundus
of the patients is striking with a lack of retinal pigmenta-
tion and enlarged and irregular papillae [5, 6]. There are
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no craniofacial anomalies and no telecanthus [4—6]. Sen-
sorineural hearing loss is always bilateral, congenital, and
profound [4-6].

Izumi et al. [7] described a young girl with all criteria of
Tietz syndrome in whom Histological examination of a skin
biopsy revealed the presence of melanocytes, suggesting
that the migration of melanocyte stem cells from the neural
crest towards the epidermis has taken place. In the hypo-
pigmented regions, there was a reduction in the number of
melanosomes in the keratinocytes adjacent to the melano-
cytes, suggesting an interruption in the transfer of melano-
somes from the melanocytes to the keratinocytes.

The typical inherited pattern of Tietz syndrome is auto-
somal dominant [1, 4—6]. At the chromosome level this
syndrome is associated with a nontruncating mutation in
the basic domain of melanocyte inducing transcription
factor (MITF) gene [1, 8]. The human MITF is located on
chromosome 3p13, and it consists of 10 exons, spanning
approximately 22.8 kilobases (kb) [1]. This gene enables
the synthesis of a protein called melanocyte inducing
transcription factor (MITF) which helps control the
development and function of melanocytes [1, 2, 8]. The
production of melanin in melanocytes contributes to the
color of hair, eyes, and skin. Also, the melanocytes are
found in the inner ear and play an important role in hear-
ing [1, 2], but the precise function of cochlear melano-
cytes in the stria vascularis remains uncertain, probably
facilitating directly or indirectly K+ transport in endo-
lymph [2]. The MITF protein regulates the development
of specialized cells in the eye called retinal pigment epi-
thelial cells that nourish the retina [2].

Ichiro Y [9] found that, in the mice, melanocytes were
localized in the valves (mitral, tricuspid, and aortic) and
septa (ventricular and atrial); in this study, mice present-
ing skin hyper or hypo-pigmentation show an increase or
decrease in heart pigmentation. But the real role of mel-
anocytes in the heart remains unclear. The MITF gene has
also a role as a transcription factor in heart muscle [10].
According to Tshori et al. [3] and Hodgkinson et al. [11],
MITF is highly expressed in the heart, and it is an essen-
tial regulator of cardiac growth and hypertrophy. As in our
two clinical cases, we believe that the relationship between
the mutation of the MITF gene and the congenital defects
of the cardiac septum (IAC or IVC) is possible. Mice with
mutations in heart-specific isoform of MITF (MITF-H)
had reduced hypertrophic response to beta-adrenergic
stimulation [3]. They also had reduced levels of brain
natriuretic peptide (BNP), a critical modulator of cardiac
hypertrophy [3]. MITF-H directly regulates the expression
levels of MLC-1a, a motor protein in the heart [3], and
negatively regulates the expression levels of miR-541 that
inhibits cardiac hypertrophy induced by angiotensin II
[12]. MITF is also reported to be decreased in heart failure
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patient samples [13]. Tshori S et al. [3] found that MITEF-
mutated mice had greatly decreased heart weight/body
weight ratio, systolic function, and cardiac output, with a
tendency to sudden death following -adremainsrenergic
stimulation. Despite a considerable role in cardiac devel-
opment and hypertrophy, little is known about how the
activity of this heart-specific isoform of MITF is regulated.

About 70 mutations of MITF have been reported in
patients with Tietz/Waardenburg type 2 syndrome, espe-
cially the mutation p.Arg217Ile and p.Arg217Gly [4].
Tassabehji et al. [14] and Izumi et al. [7] have already
identified a 3p deletion of the MITF gene (delR217).
The MITF mutations most commonly lead to Waarden-
burg syndrome type 2A (WS2A), characterized by vary-
ing degrees of sensorineural hearing loss and an uneven
regional distribution of skin hypopigmentation, includ-
ing heterochromia of the iris and white forelock [15]. On
rare occasions, mutations in the MITF gene lead to Tietz
syndrome (TS), which is distinguished from WS2 by gen-
eralized rather than patchy hypopigmentation and com-
plete hearing loss [15].

According to our review of the literature, heart mal-
formation has not been described as diagnostic crite-
ria in Tietz syndrome or Waardenburg syndrome. But
Ziprkowski and Adam [16] described a Moroccan Jewish
family of 6 generations in which two children in each of
two sibships born from consanguineous parents had con-
genital deafness with total albinism; In this family, the
lifespan was rather short, with undiagnosed heart dis-
ease as the main cause of death. The two cases that we
describe presented a cardiac defect type IAC and IVC
discovered on echocardiography.

In Tietz syndrome, cardiac malformations can be prob-
ably linked either to the mutation of the MITF gene but
this hypothesis has never been explored [3] or linked to
other associated genetic abnormalities that might be
favored by consanguinity.

Conclusions

Tietz syndrome is a rare, genetic autosomal dominant
disorder characterized by generalized cutaneous and
ocular albinism associated with bilateral profound hear-
ing loss. Its management care multidisciplinary approach
including pediatrician, cardiologist, ophthalmologist,
and otologist. Hearing rehabilitation by cochlear implant
must be early allowing acquisition of an oral language.
There are reports of unexplained sudden deaths among
cases of Tietz syndrome at a relatively young age. The
presence of this incidental cardiac anomaly finding raises
the recommendation of thorough cardiac assessment in
these patients.
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