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ABSTRACT
Ectodermal dysplasia is a hereditary disorder characterized by developmental defects of the ectodermal derivatives. It is characterized by aplasia or 
hypoplasia of structures such as skin, hair, nails, teeth, nerve cells, sweat glands, parts of the eye and ear and other organs. The most prevalent form 
is hypohydrotic ectodermal dysplasia (HED), also known as Christ-Siemens-Touraine syndrome (CST). This case report describes the 
manifestations and the dental management of patients with hypohydrotic ectodermal dysplasia. Literature review on ectodermal dysplasia types 
are also highlighted.
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INTRODUCTION  
 1Ectodermal dysplasias (EDs) coined by Weech in 1929  represents a 

heterogeneous group of disorders characterized by developmental 
dystrophies of more than one ectodermal structure. These disorders are 

2usually congenital, diffuse and non-progressive in nature.  It was 
Thurnam in 1848 first described it as an ectodermal disturbance of the 

3developing embryo.  Prevalence of this disorder is approximately 
2estimated as 1 in 1, 00,000 live birth  and can occur during the first 

trimester of pregnancy. Hypohydrotic Ectodermal Dysplasia (HED) 
also known as Christ-Siemens-Touraine syndrome is the most 
common phenotype and is typically inherited as an X-linked recessive 

4 trait with gene mapping to Xq12-q13. Hence, men are more 
susceptible than women. The dentition is affected before the sixth 
week of embryonic life. Consequently, after eighth week, other 

5ectodermal structures may be affected.  Ectodermal dysplasia exhibits 
a classic triad of symptoms: they are Hypohydrosis, Hypotrichosis and 

6Hypodontia.

In patients with HED, the skin is often dry, either with complete or 
partial absence of sweat glands (Hypohydrosis). As a result, they 
cannot sweat normally and may exhibit heat intolerance. Hair follicles 
and sebaceous glands are often defective or absent and the hair of the 
scalp and eyebrows tends to be fine and scanty (hypotrichosis). Oral 
manifestations include partial or complete absence of teeth 
(hypodontia or anodontia) affecting both primary and permanent 
dentition. If teeth are present, they are conical in shape and malformed. 
7Our case report aims to present the clinical features and the dental 
treatment modalities of HED along with review of literature.

CASE REPORT
A 20-year-old male patient reported to our dental clinic with a chief 
complaint of several missing teeth in the upper and lower jaw since 
birth. He was concerned about aesthetics, difficulty in speech and 
mastication. Detailed history revealed that the patient also complains 
of dry skin, decreased sweating and he was intolerable to withstand hot 
water and hot environment. He did not give any history of exfoliation 
or extraction of teeth, however he reported of delay in eruption of 
presently existing teeth. Medical history and family history were non-
contributory. On general examination, the patient was co-operative 
and well oriented. Clinical examination revealed a fine and sparse 
scalp hair, eyebrows, and eyelashes. Scalp hair was light in colour. 
Other features observed were dry skin, depressed nasal bridge, frontal 
bossing, and sunken cheeks with prominent supraorbital ridges 
(Fig:1). On intraoral examination, partially edentulous maxillary arch 
was observed (Fig:2). Deciduous canines, first and second molars were 

present on either side of the maxillary arch. Canines were conical in 
shape. Lower arch revealed anodontia (Fig:3). Other oral findings 
included high arched palate, dryness of the mouth and macroglossia 
due to anodontia. Radiographic investigation was done and 
orthopantomogram (OPG) revealed multiple missing teeth with 
absence of impacted teeth (Fig:4). Only the existing six deciduous 
teeth in the maxillary arch were observed and the mandibular arch was 
totally edentulous. Therefore, based on the above clinical findings of 
hypohydrosis, hypotrichosis, hypodontia and radiographic findings 
we gave a diagnosis of Hypohydrotic Ectodermal Dysplasia. A 
mandibular complete denture and maxillary removable partial denture 
was fabricated and delivered (Fig:5). 

Fig 1: Clinical photograph showing classical features of 
ectodermal dysplasia.

Fig 2: Clinical photograph showing partially edentulous maxillary 
arch.

Fig 3: Clinical photograph showing anodontia of mandibular 
arch.
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Fig 4: Orthopentamograph of the affected patient.

Fig 5: Clinical photograph with removable prosthesis.

DISCUSSION AND REVIEW OF LITERATURE
Ectodermal dysplasias represents a large group of hereditary 
conditions in which two or more ectodermal derivatives fail to 
develop. Freire-Maia described it as a developmental defect which at 
embryonic level affects the ectoderm and therefore the tissues and 

8 structures derived from it. Two major groups are distinguished based 
on the sweat gland involvement: 1) Hypohydrotic or anhidrotic 
(Christ-Siemens-Touriane syndrome) in which sweat glands are either 
absent or significantly reduced in number; (2) Hydrotic (Clouston's 
syndrome) in which sweat glands are normal. 4 Dentition and hair are 
involved similarly in both the types but hereditary patterns of nails and 
sweat glands involvement are different. The numerical classification 
system was proposed by Freire Maia and Pinheiro for these disorders. 

9A numeral was assigned for every involved ectodermal structure:
ED1: Trichodysplasia (hair dysplasia)
ED2: Dental dysplasia
ED3: Onychodysplasia (nail dysplasia)
ED4: Dyshidrosis (sweat gland dysplasia)

Hypohydrotic ED (Christ-Siemens-Touriane syndrome) is more 
common and is characterized by a triad of signs comprising sparse hair 
(hypotrichosis), abnormal or missing teeth (hypodontia or anodontia), 
and an inability to sweat because of the lack of sweat glands 
(anhydrosis or hypohydrosis).10 It is inherited as an X-linked 
recessive, autosomal dominant, or autosomal recessive manner and is 
caused by mutation in the EDA, EDAR, and EDARADD gene, 
respectively. These regulate the EDA A protein, which cause signal 
interaction between ectoderm and mesoderm. Mutation in this gene 
results in defective EDA A and hence impairs normal development of 
hair, sweat gland, and teeth.11 In X-linked recessive mode of 
inheritance, only males are affected whereas an autosomal dominant 
inheritance female are also affected.12 According to Sidhu et al,13 the 
anhydrotic variant of ED may occur without any family history of this 
disease due to genetic mutations. In our case report, the proband was 
the only child of his parents. No similar case of ectodermal dysplasia 
has been identified among the family and relatives, which suggests that 
the propositus was probably due to new mutation or due to 
translocation of genes. In hydrotic ectodermal dysplasia (Clouston's 
syndrome), the mode of inheritance is most often autosomal dominant, 
and the gene identified is the GJB6, which encodes for connexin-30. 
BJ-6 has been mapped to the pericentromeric region of chromosome 
13q. Mutations of the gene PVRL1, encoding a cell-to-cell adhesion 
molecule/herpes virus receptor, have been reported in those with cleft 
lip/palate ectodermal dysplasia.14 Severity is more pronounced in 
males than in females and thus females show only minor defects. The 
sweat glands are active and normally functioning unlike hypohydrotic 
ED. The nails of patients with hydrotic ED are often described as small 
and dysplastic and may be spoon shaped/concave15 whereas, there is 
no nail abnormality noted in hypohydrotic ED cases. In our case nail 
abnormality was not observed. The most characteristic dental 
manifestation is the reduced number (partial or complete anodontia) 
and abnormal shape of teeth.4 Delayed teeth eruption is often seen 

these patients. The present case also reports partially edentulous 
maxillary arch and complete anodontia of mandibular arch and pointed 
conical teeth. The affected individuals show similar facial appearance. 
The extraoral features seen in this disorder include frontal bossing with 
the forehead appearing square in shape, depressed nasal bridge (saddle 
nose) and prominent supra orbital ridge which were also noted in our 
case. The other features include midface hypoplasia, pointed chin and 
protuberant and everted lips.16 The distinguishing features of 
hypohydrotic and hydrotic ED are summarised and presented in table 1

Table 1. Distinguishing features of Hypohydrotic and Hydrotic 
types of Ectodermal Dysplasia.

MANAGEMENT
Definitive treatment is not yet established for ED patients and the 
management depends on the structures involved to improve the 
aesthetics and function. Sweat test and skin biopsies are reliable in 
obtaining an accurate diagnosis for patients who present with features 
of ED. Sweating response can be demonstrated by applying yellow 
starch-iodine powder on palmar or dorsal skin in a sweating room 
(sauna) for 10 minutes. Skin biopsy is done to demonstrate absence or 

17hypoplasia of sweat glands.  Use of artificial tear and skin 
moisturizers are recommended for these patients and they should avoid 

16excessive exposure to warm climates and heavy physical activities.  
ED patients should be advised to use light clothing, a cool-water spray 
bottle and an air conditioned or cooler environment. Patients with 
severe alopecia may go for hair implant to improve their appearance 
and confidence. Oral rehabilitation of patient with ED is a 
multidisciplinary team approach with the consideration of growth and 

18development.  The treatment usually comprises of complete 
restoration of function and aesthetics to normalise the vertical 
dimension and provide adequate support to the facial soft tissues. 
Removable prosthesis which includes complete dentures, partial 
dentures and over-dentures are the most frequently used treatment 
modalities for the dental management of children suffering from ED in 

19growing age.  Due to anodontia, the alveolar bone of affected patients 
20will be hypoplastic, which affects the development of jaw(s).  In 

younger patients the best treatment modality includes the use of 
removable prosthesis as they require repeated change of prosthesis 
because of the continuous growth of basal bone. Hence replacements 
should be done till the permanent dentition stage after which implant 
supported dentures should be included in the treatment plan. 

CONCLUSION
Hereditary ectodermal dysplasias though rare in occurrence has no 
definite treatment but require symptomatic management depending 
upon the ectodermal structures affected. Dental professionals play a 
vital role in contributing to the overall appearance and wellbeing of the 
affected patients.
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Teeth Anodontia or hypodontia/ 
Abnormal tooth 
morphology 

Anodontia or 
hypodontia
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