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Abstract  

Background: Ectodermal dysplasia is a complex group of genetic disorders identified through the abnormal development of 

ectodermal structures. It is a genetic disorder that affects the development or functions of tissues such as the teeth, hair, nails, and 

sweat glands. 

Methods: This review aimed to introduce the outcomes and increase awareness of ectodermal dysplasia reviewing by the 

literature. 

Results: The characteristic features of this disease, including hypodontia, hypohidrosis, and hypotrichosis, have been discussed. 

Conclusions: Ectodermal dysplasia is a heterogeneous group of hereditary disorders with similar clinical findings. It leads to the 

development of tissue malformations and affects the quality of life of the patient. This review demonstrates that dentists can 

provide viable and safe alternative conventional treatment modalities for oral rehabilitation in patients with ectodermal dysplasia. 
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I N T R O D U C T I O N  
 

Ectodermal dysplasia (ED) is a congenital, diffuse, 

nonprogressive, hereditary disorder that was first 

described by Thurman. It is defined by the abnormal 

development of two or more structures derived from the 

embryonic ectodermal layer and is considered as a large, 

genetically transmitted, rare complex of multisystem 

disorders. An accurate diagnosis of this condition can help 

families cope with the situation and seek proper medical 

care. 

 

This review aimed to describe the possible craniofacial 

deformities and characteristics of X-linked hypohidrotic 

ED (XLHED), i.e., hypodontia, hypohidrosis, and 

hypotrichosis, and to demonstrate the consequences 

associated with this disease. Additionally, we aimed to 

increase awareness regarding this condition using clinical 

images of some of the patients at our hospital. 

 

ED is generally termed as anhidrotic dysplasia, hidrotic 

ED, and hypohidrotic ED and is categorized into various 

subgroups.1–3 The ectoderm, one of the three germ layers 

present in the developing embryo, gives rise to the central 

nervous system, peripheral nervous system (eye, ear, and 

nose sensitive epithelia), sweat glands, hair, skin, nails, 

 

 

teeth, and enamel.1, 2, 4–6 The EDA gene codes for the 

ectodysplasin protein, a critical signaling unit involved in 

the interaction between the ectoderm and the 

mesoderm 5; this embryological interaction is crucial for 

the production of several structures that arise from the 

ectoderm, such as the skin, sweat ducts, nails, hair, and 

teeth.1, 5 

 

Early detection is very important for the management of 

individual symptoms and to potentially prevent 

morbidity and mortality associated with hypohidrosis. 

Additionally, an early diagnosis might prove beneficial 

during counseling, particularly in light of the clinical trials 

that are aimed toward improving the treatment of 

XLHED in-utero.1 

 

M a n i f e s t a t i o n s  a n d  T y p e s  o f  E D  

 

The extraoral and intraoral manifestations of ED include 

the following: tooth agenesis (hypodontia and 

anodontia) with lack of alveolar bone development; 

conical teeth; hair dystrophy (sparse or absent hair and 

hypotrichosis); nail dystrophy; a lack of or abnormal 

functioning of the sweat glands (hypohidrosis); skin 

problems such as a smooth, dry skin or hyperkeratosis; 

cranial abnormalities such as a short face, unusual facial 

concavity, frontal bossing; a depressed nasal bridge 

(saddle nose); maxillary retrusion and relative mandible 

protrusion; visual problems; and respiratory issues1, 4, 7 

as shown in Figure 1–10. 
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FIGURE 1. Ectodermal dysplasia is characterized by the 

absence and/or malformation of teeth (from hypodontia to 

anodontia with conically shaped teeth) 

 

 
 

FIGURE 2. Panoramic radiography showing the absence of 

some permanent teeth and/or malformed conically shaped 

teeth 

 
 

FIGURE 3. Absences of teeth along with the lack of alveolar 

crest development in the maxillae and mandible in a patient 

with ectodermal dysplasia 

 

 
 

FIGURE 4. Ectrodactyly, ectodermal dysplasia, and cleft 

lip/palate is characterized by the presence of a cleft lip and 

palate. 

 
 

FIGURE 5. Ectrodactyly, ectodermal dysplasia, and cleft 

lip/palate with syndactyly of the fingers in the feet 

 

 
 

FIGURE 6. An ectodermal dysplasia patient with abnormal 

nails in the hand 

 

 
 

FIGURE 7. An ectodermal dysplasia patient with abnormal 

foot nails 

 

 
 

FIGURE 8. Ectodermal dysplasia is characterized by abnormal 

skin in the hand (dry and cracked). 
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FIGURE 9. An ectodermal dysplasia patient with dry and 

cracked skin in the feet 

 

 
 

FIGURE 10. Extraoral aspects of patients with ectodermal 

dysplasia 

 

The earliest recorded cases of ED were described in 

1792. Since then, nearly 170–200 different pathological 

and clinical conditions have been recognized and 

defined.1–3 These disorders are considered to be 

relatively rare with an incidence rate of 1 in 10,000 to 1 

in 100,000 births.2, 8, 9 

 

The diagnosis of ED is based on the episodes of type of 

hair, absence of teeth and tooth buds, and tooth 

morphology. Peeling of the skin at birth, eczema, 

asthma, and frequent respiratory infections might be 

additional indications of this disorder. Furthermore, 

other criteria such as dermatoglyphic analysis, 

characteristics of lacrimal secretion, and the distribution 

and pattern of hair in the scalp have been used to 

diagnose ED. ED is primarily characterized by a partial or 

complete absence of certain sweat glands (eccrine 

glands), which results in the lack of or diminished 

sweating leading to heat intolerance and fever 

(anhidrosis or hypohidrosis).1, 2, 4–6 

 

C l a s s i f i c a t i o n  o f  E c t o d e r m a l  D y s p l a s i a  

 

Different forms of ED have been classified according to 

the functions of the causative genes.8 Nevertheless, this 

classification is limited by the relatively low number of 

causative genes discovered to date and could appear to 

be somewhat arbitrary because some proteins may be 

involved in several cellular functions.8 Genes responsible 

for at least 30 different types of ED have been identified 

over the past few decades.8  

 

In an attempt to classify the 170–200 different types of 

EDs, different subgroups have been created on the basis 

of the presence or absence of the four primary defects8, 

10–12: ED1, trichodysplasia (hair dysplasia); ED2, dental 

dysplasia; ED3, onychodysplasia (nail dysplasia); and 

ED4, dyshidrosis (sweat gland dysplasia). The well-

known list of familiar EDs is provided by Ectodermal 

Dysplasia Society.13 

 

The present study included all the major signs observed 

in patients with ED, such as the presence of sparse hair 

(trichodysplasia), teeth abnormalities (conical shape and 

absence); smooth skin (hypohidrosis), abnormal fingers 

and toenails; skull and facial abnormalities; and pedigree 

of the patients.1, 2, 4, 5 

 

D i a g n o s i s  a n d  T r e a t m e n t  o f  E D  

 

ED is a genetically transmitted rare multisystem 

disorder. The basic modes of inheritance include new 

mutations, autosomal dominant, autosomal recessive, 

and X-linked recessive. According to the medical history 

and pedigree of the families, it was found that some of 

the patients were related to each other and presented 

with similar features, thus confirming the hereditary 

nature of this disorder. A clinical diagnosis of ED is 

difficult because the identification of the precise type 

could be challenging, particularly in the absence of any 

collaboration between the patient and the different 

medical specialties. 

 

Steiner’s cephalometric analyses have proven useful for 

examining the presence of maxillary reduction, labial 

retrusion, chin prominence, nasolabial reinforcement, 

facial height reduction, and facial concavity. 

Nevertheless, it should be noted that these measures 

might be unreliable during tooth agenesis. Partial or 

total dental agenesis could curb bone growth in the chin. 

 

Due to lack of partial or total bone growth unfortunately, 

dental implants cannot be used in children.14–16 They can 
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be placed only after the bones of the jaw have completed 

their growth. Discrepancies between the alveolus and 

the implant are generally due to dentoalveolar growth. 

The placement of dental implants during the growth 

period will impede jaw growth and the movement of the 

teeth into their natural positions within the oral cavity. 

The earliest recommended ages for dental implants are 

as follows: at least 15 years for females and 17 years for 

males. 

 

Implants can be placed in the anterior region of the 

mandible to support the overdenture from the age of 6 

years when the median sutures of the mandible are 

closed. In adult patients, they can be placed via 

zygomatic fixation to support the denture in the maxilla, 

when the dentoalveolar growth is insufficient. Zygomatic 

surgery can be considered to be a viable and safe 

alternative to conventional treatment modalities for oral 

rehabilitation. Nevertheless, clinicians must be aware 

that zygomatic implant insertion is a difficult procedure 

and is not risk-free. A highly experienced surgeon with 

prior special training must perform this procedure for a 

successful outcome.5 

 

G e n e t i c  V a r i a b i l i t i e s  i n  E D  

 

ED is characterized by facial abnormalities, including a 

prominent forehead, depressed nasal bridge (saddle 

nose), unusually thick lips, and darkly pigmented skin 

around the eyes (periorbital and hyperpigmentation). 

Ectrodactyly–ED–clefting (EEC) is characterized by the 

presence of a cleft lip and palate, stenosis or atresia of 

the lacrimal duct systems, ocular complaints 

(particularly, dry eye symptoms), and syndactyly of the 

fingers in the hands and toes. EEC is a rare entity 

associated with mutations in genes that express the 

protein p63.17 Patients with ED can present with the 

following features: prematurely aged appearance; 

underdeveloped mucous glands of the respiratory 

tracts; and decreased lung capacity and function, which 

can potentially increase their susceptibility to recurrent 

respiratory infections and/or allergic conditions. 

However, despite the various types of ED described so 

far, fewer than 30 types have been explained genetically 

(at the molecular level with the identification of the 

causative gene).18 

 

A multidisciplinary approach and advanced equipment 

are required for the diagnosis and treatment of this 

condition. The molecular basis of ED in the light of the 

most recent advances in molecular biology and has 

provided a useful tool for diagnosis and research. 

Approaches to this disorder are based on the functional 

and molecular findings of genes and the clinical 

presentations of the related diseases. This clinical 

functional approach will help in accurately diagnosing 

the condition and identifying new causative genes. 

Additionally, it might aid in discovering new molecular 

interactions among proteins mutated in patients with 

ED.19 

 

Yin et al. described a deletion mutation in exon 8 of the 

EDA (ectodysplasin A) gene as a cause for XLHED.20 

Mutations in the EDA, EDAR, and EDARADD genes result 

in faulty ectodysplasin A formation, which intercepts the 

normal interconnection between the ectoderm and the 

mesoderm and teeth. The improper formation of this 

ectodermal structure leads to the characteristic features 

observed in patients with ED.21 EDA-A1 replacement with 

EDI200 has been demonstrated to be well tolerated and 

biologically active in mouse and dog models of XLHED.22 

EDI200, in the early neonatal period, may provide 

significant and sustained health benefits. A better 

understanding of the genetic variability in XLHED may 

relate to the therapeutic response; studies show that we 

are on the verge of converting a decade of preclinical 

studies into the first test of a novel paradigm for the 

rescue and permanent correction of a human 

developmental disorder.22 

 

R o l e  o f  D e n t i s t s  

 

Several types of EDs remain unidentified. Dentists must 

have better knowledge and understanding of ED before 

treating the patient to improve their condition. 

Additionally, they should be aware and experienced 

regarding the main signs and symptoms of these 

disorders; moreover, carriers should be identified early 

for genetic transportation. The molecular diagnosis of a 

defined group of ED is expected to be feasible and more 

affordable in the near future. Previous studies, 

particularly reviews and case series, provide valuable 

insights into the prevalence, characteristics, and 

variabilities of the clinical features of ED.6, 7 These 

publications provide the clinician with useful 

information that can be delivered to patients with ED, 

which could improve the diagnosis and clinical 

management of those with this disorder. 

 

Dentists have a responsibility to rehabilitate these 

patients and improve their appearance, masticatory 

function, and speech. When confronted with multiple 

dental ageneses, the clinician should look for an 

association between the signs of ED, because new 

undedected ED case could also be detected. 
 

C O N C L U S I O N S  
 

The principal aim of this review was to get experiences for 

dentists for determine patients who are affected by ED. 

We believe that this and other similar studies will add to 

our knowledge and experiences in dealing with for clarity 

patients with ED. As a result dentists with their increasing 

knowledge could do diagnosis for undefined ED cases. 
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