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A B S T R A C T

Ectodermal dysplasia (ED) is a rare hereditary disorder involving two or more of the ectodermal structures,
which include the skin, hair, nails, teeth, and sweat glands. Hypohidrotic ectodermal dysplasia (HED) is the
most common type of ED. HED is usually an X-linked recessive (XLR) disorder affecting predominantly
males. However, Autosomal recessive (AR) and Autosomal dominant (AD) forms have been described
in rare cases. Here, we report three cases of HED showing different patterns of inheritance with similar
phenotypes; one with a classic X-linked inheritance and the other two include female siblings with an
Autosomal recessive inheritance.
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1. Introduction

Hypohidrotic ectodermal dysplasia (HED) is a rare genetic
disorder characterized by the faulty development of the
ectodermal structure resulting in anhidrosis or hypohidrosis,
hypotrichosis, and hypodontia.1,2 It is usually an X-linked
recessive (XLR) disorder affecting predominantly males.
Mutations in the gene encoding ligand ectodysplasin A
(EDA) underlie classic, X-linked recessive HED, whereas
mutations in the genes encoding EDA receptor (EDAR) and
EDA receptor-associated death domain (EDARADD) result
in autosomal dominant and autosomal recessive (AR) forms
of HED respectively. Hereby, two case reports of HED
showing different patterns of inheritance are described.

2. Case Report 1

Two sisters,19-year-old and 15-year-old presented with a
history of intolerance to heat, reduced sweating, sparsity
of scalp hair, eyebrows, axillary and pubic hair, and
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decreased dentition since childhood. They were born to
consanguineous parents and there were no other similar
cases in the family. On examination: Ill-defined skin-
colored papules were seen over the nose and the periorbital
skin is wrinkled and hyperpigmented in both sisters. Oral
examination revealed dental prosthesis in elder sister and
complete absence of teeth in younger sister. This report of
two sisters with a complete syndrome of HED and history
of consanguinity favors AR inheritance.

3. Case Report 2

A 10-year-old boy born to non-consanguineous parents
presented with decreased sweating, absence of eyebrows,
and sparse hair over the scalp and eyelashes. On
examination, loose wrinkled and hyperpigmented skin at
perinasal, perioral, and periorbital areas were noted. Frontal
bossing and everted lips were also noted. Oral examination
revealed a complete absence of teeth. A clinical diagnosis
of X-linked HED was made based on history and clinical
examination.
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Fig. 1: Sparse eyebrows in elder sister

Fig. 2: Reduced scalp hair in elder sister

Fig. 3: Complete absence of teeth in younger sister

Fig. 4: Absence of eyebrows

Fig. 5: Hyperpigmented perioral skin

Fig. 6: Complete absence of teeth
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4. Discussion

Ectodermal dysplasia (ED) is a rare, heterogeneous group
of disorders involving the structures developing from the
primordial external germ layer such as hair, teeth, nails, and
sweat glands. Hypohidrotic ectodermal dysplasia (Christ-
siemens-Touraine syndrome) is the most common type
among this group of disorders. Incidence is about 1 in
100,000 live births. Mutations in EDA encoding epithelial
morphogen ectodysplasin. A results in X-linked recessive
disease whereas mutations in EDAR & EDARADD results
in Autosomal recessive and Autosomal dominant forms.

Clinically, the disease is characterized by the triad of
hypohidrosis or anhidrosis, hypotrichosis, and oligodontia.
Other clinical features include episodic high pyrexia and
heat intolerance, smooth, dry, finely wrinkled skin, frontal
bossing, prominent malar bones, sunken cheeks, depressed
nasal bridge and pointed chin, maxillary hypoplasia, and
low arched palate. Mucosal involvement in the form of
atrophic rhinitis, sinusitis, dysphagia, hoarseness of voice,
and bronchitis is seen.3,4

Diagnosis is based on clinical evaluation, identification
of characteristic physical findings, and specialized
laboratory tests which starch iodine test, pilocarpine
iontophoresis to determine the reduction or absence of
perspiration. Histopathology shows flattened epidermis
and reduced number of sebaceous glands and hair
follicles. In addition, dental x-rays aid in verifying the
absence of certain teeth and characterize associated dental
abnormalities. Molecular testing for mutations in EDA,
EDAR, and EDARADD genes confirms the diagnosis.
Prenatal diagnosis can be done by fetal skin biopsy and
DNA probing techniques on a chorionic villus biopsy
specimen.

Management of children with HED is a challenge
because of their heat intolerance and susceptibility to
pulmonary infections. Maintenance of a cool and ambient
temperature is required. Advice regarding oral hygiene
prevents early loss of teeth due to caries Provision of hair
and dental prosthesis maintains patient’s self-esteem.

5. Conclusion

Phenotypically identical types of HED can be caused by
mutations of both X-linked and autosomal loci. The findings

of equally affected males and females in single sibships, as
well as the presence of consanguinity support an autosomal
recessive mode of inheritance. Genetic counseling of the
involved families plays an important preventive role.
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