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Case Report

Inherited Heart Conduction Disorders with Skin
and Hair Hypopigmentation
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Abstract

combination of clinical abnormalities.

This report describes a family with several male members having hypopigmentation in some areas of their skin and hair, and right
bundle branch block on the electrocardiogram. Gradually, in a few of them, the conduction abnormalities evolve into a complete
atrioventricular block requiring pacemaker implantation. The family pedigree shows an X-linked pattern of transmission of this
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Introduction

This is the case of a novel “syndrome” consisting of an X-linked
right bundle branch block with skin and hair hypopigmentation. A
number of these patients develop atrioventricular block.

Case Presentation

An 18-year-old male presented at the Cardiology Department of
Nicosia General Hospital, Cyprus after a near-fainting episode. His
cardiac examination was unremarkable though general examination
revealed hypo pigmented areas of his skin and a white forelock.
The electrocardiogram (ECG) showed Right Bundle Branch
Block (RBBB) and on the monitor, short periods of complete
atrioventricular block (CAVB) were detected. The blood tests
and the echocardiography study were unremarkable. Eventually,
a permanent pacemaker was implanted. He has a brother, four

years younger (Image 1), with the same hypopigmentation and
white forelock who developed CAVB at the age of 6 and had a
pacemaker implantation. The family pedigree (Image 2) was
constructed and we subsequently examined 49 members of the
family and performed ECGs and echocardiography study.

On clinical examination skin areas with hypopigmentation and
a median white tuft of hair were detected in six male subjects
in total (Images 1,3). According to family history, two subjects
with sudden cardiac death many years ago were identified with
similar lesions. Furthermore, all the affected members revealed
right bundle branch block morphology on the ECG (Image
4). A pacemaker was implanted in four patients because of a
complete atrioventricular block. The blood tests, neurological, eye
examination, and echocardiography study were unremarkable in
all family members. Genetic testing with whole exome sequencing
was performed in two females who are first cousins, and their
respective three affected sons. Detailed analysis of sequences on
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the X-chromosome failed to identify convincingly a pathogenic variant that could explain the segregation with the phenotype. It is
probable that the DNA lesion is such that it is usually missed with this technology (large deletions or insertions) or that it is located in
genomic regions not normally covered by whole exome sequencing.

Image 1: The typical while forelock and skin depigmentation. A pacemaker is implanted on the left side.

Image 2: The family tree, affected male members are depicted as dark squares.
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Image 3: Two affected members with the characteristic white forelock and skin depigmentation.

Image 4: Affected members have RBBB on the 12 lead ECG.
Discussion

The family pedigree demonstrates X-linked pattern of inheritance. To our knowledge, this is the first report of heart disease manifested
by conduction abnormalities in combination with skin lesions-depigmentation which is transmitted by X-linked form of inheritance.
Most X-linked diseases associated with heart disorders are combined with myopathy [1] and neurological deficits [2]. However various
syndromes with similar skin lesions like Waardenburg syndrome [3] are related to serious birth defects and mental retardation and are not
transmitted through X-linked manner. White forelock is associated with Waardenburg syndrome [4] which commonly combines other
malformations and symptoms ie hearing loss and different colour of the eyes. A rare disease with very similar clinical manifestations
is Piebaldism, with the characteristic white forelock and skin depigmentation [5]. Piebaldism is an autosomal dominant disorder due to
mutations of the c-kit gene located on Chromosome 4q12. No ECG abnormalities are correlated with this disorder.

Conclusion

This case report describes a novel clinical phenotype that have not been previously documented in the literature.
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