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Introduction

Ectodermal dysplasia (ED) was defined for the
first time by Thurman in 1848. Ectodermal dysplasia is
a broad heterogeneous group of hereditary conditions
in which at least 2 embryonic ectoderm-derived tissues
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Abstract

Aim: Ectodermal dysplasia is a rare hereditary disease that arises from a
developmental disorder of 2 or more ectoderm-derived tissues. Ectodermal
dysplasia is seen in 3 different types: anhidrotic, hypohidrotic, and
hidrotic. Its anhidrotic and hypohidrotic types are the most common. This
study presents the intraoral findings and dental treatment approach of a
case diagnosed with hidrotic ectodermal dysplasia that demonstrates the
typical characteristics of the disease, such as anodontia, hypohydrosis
(reduced sweating), hypotrichosis (sparse hair), and loss of vertical
dimension.

Methodology: A 5-year-old male patient presented to the clinic of the
Prosthetic Dental Treatment Department of the School of Dentistry at Dicle
University on 25.10.2020 with complaint of missing teeth. A genetic
analysis conducted in 2016 showed that he was a homozygous carrier of
the p.Cys148Arg (c.442 T>C) mutation on the 5th exon of the
ectodysplasin-A receptor (EDAR) gene. The mutation detected in the
patient was associated with ectodermal dysplasia. An extraoral clinical
examination revealed sparse hair, eyebrows, and eyelashes; soft, smooth,
and dry skin; thin, linear wrinkles around the eyes and the lips; drooping,
thickened lips; a sunken nose; fractured nails; hyperthermia due to lack of
sweat glands; hyperkeratosis in the skin and soles of the feet; 2 nipples on
one side of the chest; and reduced vertical facial height. An intraoral
examination revealed anodontia; there were no teeth on the maxilla or
the mandible and no radiographically identified tooth germ. Dry mouth due
to a lack of sufficient saliva was another finding.

Conclusion: In this case report, in the presence of anodontia, a
removable total prosthesis, which is a non-invasive treatment option, was
applied. Production of endosseous implants was postponed for a later time
following the patient’s growth and development.

Keywords: ectodermal dysplasia, anodontia, child, prosthetic
treatment
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are involved (1). Its classical triad consists of tooth
(hypodontia or anodontia), sweat gland (hypohydrosis
or anhidrosis), and hair (hypotrichosis) anomalies.
Other exocrine glands (i.e., the lachrymal gland), skin
and nails, and other ectodermal structures may also be
affected (2).
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Hypohidrotic ectodermal dysplasia

It has been reported that ED has approximately
200 different types (3, 4). ED is a very rare hereditary
disease with an incidence of 1/100,000 (5).

ED is encountered in 3 different forms: anhidrotic,

hypohidrotic, and hidrotic. The most frequently
encountered types of ED are anhidrotic and
hypohidrotic  dysplasia. = Anhidrotic  ectodermal

dysplasia, which is seen more rarely, is characterized
by the lack of sebaceous glands and sweat glands. This
syndrome is seen more frequently in women and
exhibits autosomal recessive inheritance. In hidrotic
ectodermal dysplasia, which exhibits autosomal
recessive inheritance, the sebaceous and sweat glands
are normal (3, 4, 6-10).

Among the types of ectodermal dysplasia,
hypohidrotic ectodermal dysplasia (HED) is a condition
characterized by the dysfunction or underdevelopment
of ectodermal structures and their derivatives as a
result of mesodermal and ectodermal disorders in
embryonic development (11). HED, which is a
frequently encountered form of ectodermal dysplasia,
is a rare hereditary disease (12). Because HED may be
sporadic, it is also characterized by autosomal
dominant, autosomal recessive, and X-linked recessive
forms of inheritance (2).

HED, which affects males more frequently and
severely, exhibits clinical symptoms such as sparse hair
and eyebrows and hypodontia as well as unilateral
breast hypoplasia in female carriers (9, 13). A genetic
map derived from the French-Canadian population, in
which hypohidrotic ectodermal dysplasia is more
prevalent, shows that ED also takes other hereditary
forms. In addition, mutations in the EDAR and
ectodysplasin-A (EDA) genes are responsible for
autosomal hypohidrotic and X-linked ED (9, 14).

Patients with ED often exhibit the following
symptoms: the hair, eyebrows, and eyelashes are thin,
short, and sparse; the forehead and lips are prominent;
and the nose is sunken. Moreover, thick wrinkles form
around the eyes and mouth, and thickening, color
changes, deformities, and dark pigmentation in the
nails may also be observed (15).

Dysfunction of the salivary glands is seen in the
anhidrotic and hypohidrotic types of ED. The more
rarely seen type, anhidrotic ectodermal dysplasia, is
characterized by the absence of sweat and sebaceous
glands. In the more frequently seen hypohidrotic type,
sebaceous and sweat glands are hypoplastic (6). In
individuals with ED, due to the lack of some or all sweat
and sebaceous glands, the skin is drier, smoother, and
thinner. Additionally, hyperkeratosis may be observed
in the palms and the soles of the feet (16-18).

Intraoral symptoms vary in ED cases. In addition to
numerical anomalies such as hypodontia and
anodontia, taurodontism, supernumerary teeth, the
presence of natal/neonatal teeth, persistent primary
teeth, and enamel hypoplasia are observed (19, 20).
Both primary and adult teeth may be affected by these
dental anomalies. However, cases in which all teeth are
missing in both primary dentition and permanent
dentition (anodontia) are very rare (21).

Jaw development in ED cases is normal, but the
alveolar crests remain thin due to missing teeth. The
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inability of the alveolar crests to form properly due to
missing teeth leads to a decrease in vertical dimension
and, therefore, a reduction in the height of the lower
face. This is why the lips appear to be more swollen. In
these patients, the palatine arch is deeper, and some
cases may exhibit a cleft palate (22).

Due to the numerical deficiency in the primary and
permanent teeth in childhood, ED cases require early
dental treatment (15, 23). Early treatment is important
in terms of improving chewing function and forming
optimum facial appearance (15, 23). Early intervention
facilitates normal development of chewing,
swallowing, and speech in children. In addition to
supporting the normal development of TMJ function,
early intervention facilitates generally healthy growth
and development (24).

As a treatment option, partial denture prosthetics
are considered to be ideal. When teeth are present in
ED cases, the existing teeth usually have a conical
structure. Because this situation negatively affects
retention, the use of overdenture prosthetics is
recommended in these cases (15, 23, 25, 26).

Because of the presence of currently erupting
teeth and continuation of jaw development in pediatric
patients, the prosthetic treatment must be modified.
Periodic follow-ups should be performed in parallel
with growth and development, and the prosthetics
should be replaced every 6 months (23).

In this reported case, the primary and permanent
teeth of the patient were completely absent, which is
rarely seen in hypohidrotic ectodermal dysplasia. It was
aimed to examine the prosthetic rehabilitation of the
patient, who experienced nutrition, aesthetic,
functional, and phonation problems due to anodontia.

Case Report

For the 5-year-old male patient who presented to
the clinic of the Dicle University, Faculty of Dentistry,
Department of the Prosthodontics on 25.10.2020 due to
the complaint of missing teeth, a genetic analysis
conducted in 2016 showed that he was a homozygous
carrier of the p.Cys148Arg (c.442 T>C) mutation on the
5th exon of the EDAR gene. The mutation detected in
the patient is associated with ectodermal dysplasia.
The patient’s mother and father, who were healthy and
non-consanguineous, carried the p.Cys148Arg (c.442
T>C) mutation on the 5th exon of the EDAR gene in the
heterozygous form. The disease was not identified in
the twin siblings of the 5-year-old patient.

An extraoral clinical examination of the patient
revealed sparsity in the hair (Figs. 1, 2), reduced
vertical facial height (Fig. 3), eyebrows, and eyelashes;
soft, smooth, dry skin; thin, linear wrinkles around the
eyes and the lips (Fig. 4); drooping, thickened lips; a
sunken nose (Fig. 4); fractured nails (Fig. 5); 2 nipples
on one side of the chest (Fig. 6); and hyperthermia due
to lack of sweat glands; hyperkeratosis in the skin and
soles of the feet (Figs. 5, 7);
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Figure 1. Frontal appearance of the patient

Figure 4. Think wrinkles found around the lips and eyes of
the patient, appearance of sadle-shaped nose

Figure 5. Appearance of thinning and fractures in the
fingernails and toenails of the patient

Figure 2. Lateral appearance of the patient, weak hair

Figure 6. a. Double-nipple appearance in the patient. b.
Appearance of scaling and spotting on the skin

a

Figure 3. Reduced vertical dimension of the patient
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Figure 7. Appearance of scaling and spotting on the skin

An intraoral examination revealed anodontia;
there were no teeth on the maxilla or the mandible,
and there was no radiographically identified tooth
germ. Furthermore, the patient suffered from dry
mouth due to insufficient saliva production (Figs. 7, 8).
The patient and his legal guardian were informed about
the treatment options and their potential
complications. Permission was received from the
patient and his legal guardian for all procedures to be
carried out, and they signed an informed consent
document. Because the growth and development of the
5-year-old patient were ongoing, it was decided to
apply a total prosthesis of the mandible and maxilla.
Preliminary impressions were taken from the mandible
and maxilla using irreversible hidrocolloid impression
material (Kromopan; Lascod, Firenze, Italy) (Fig. 9).

Figure 7. Intraoral appearance of the patient

e v -
-

Figure 8. Panoramic radiograph of the patient
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Figure 9. Preliminary impressions of the patient were taken
with irreversible hidrocolloid

Plaster models were obtained from the
impressions. Individual impression trays were prepared
out of acrylic resin (PMMA) using the plaster models. By
applying the impression compound (Kerr, USA) onto the
prepared individual impression trays, sulcus shaping
was performed. Then, using a specialized impression
tray for border shaping, the second impressions of the
mandible and maxilla of the patient were taken with
zinc oxide material. By applying the boxing method to
the measurements, a model was obtained by casting
hard plaster. Acrylic bases were made for the models,
and by using wax templates for the bases and using the
Niswonger method, the vertical dimension of the

patient was determined (Fig. 10). At the next stage, by
placing acrylic artificial teeth suited to the morphology
of primary teeth, the initial fitting of the patient was
performed. The necessary modifications were made in
the initial fitting process. To completely match the soft
tissues of the patient, the next stage involved the wax
model fitting process. After confirming the fit, the
prosthesis manufacturing process started. The heat-
polymerized acrylic material was applied according to
the manufacturer’s instructions, and the flasking
process started. Care was taken while performing the
polishing and finishing procedures. The prosthesis was
given to the patient after confirming that the edges of
the prosthesis were not sharp and the polishing work
was excellent (Fig. 11). After handing over the
prosthesis, periodic follow-ups were carried out on the
2nd day, in the 1st week, and in the 1st month, and
modifications were made to areas where the prosthesis
caused discomfort. Thereafter, the patient was
followed up at 6-month intervals.

Figure 10. Plaster and wax models after taking vertical
dimension measurements
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Figure 11. Completed appearance of the total prosthesis
of the patient

Discussion

Hypohidrotic ectodermal dysplasia is a very rare
clinical condition, with an average prevalence of
1/15,000. Its incidence in males is 1/50,000-100,000
(27). The autosomal recessive, autosomal dominant,
and X-linked recessive forms of HED have been defined
clinically. The most frequently observed form of HED is
the X-linked recessive form, and it develops as a result
of anomalies in the protein called ectodysplasin (EDA)
caused by ED1 gene disorders found in the Xq12-q13
region. EDAR gene mutations found on the second
chromosome and related EDAR protein anomalies cause
hypohidrotic ectodermal dysplasia via both autosomal
dominant and autosomal recessive inheritance (28).
The department of genetics determined that our
patient had hypohidrotic ectodermal dysplasia with
autosomal recessive inheritance.

Sener (29) reported that the parents of 2 out of 3
cases they examined were first-degree relatives, but
they did not show disease symptoms. The parents of
our patient were non-consanguineous.

Dental symptoms in ED patients vary from
hypodontia to anodontia (30, 31). Both primary and
permanent teeth may be absent. However, the
complete absence of both primary dentition and
permanent dentition is rarely encountered (23, 32).
Our patient displayed anodontia in both the primary
and permanent teeth. A radiographical examination
determined that he did not have any tooth germ.

In their study of 1,224 cases of patients aged 11-
18 with ectodermal dysplasia, Nguyen-Nielsen et al.
(33) reported dental anomalies in 79.4%, hypotrichosis
(sparse hair on the body) in 11.4% and hypohydrosis
(reduced sweating) in 5.9% of patients. In their study
of 15 cases, Yavuz et al. (32) identified missing teeth
in all cases, hypohydrosis in 13 cases, trichodysplasia in
13 cases, and abnormal fingers and nails in 12 cases. In
our case, anodontia at both dentition stages,
hypohydrosis (the patient’s family reported that the
patient was frequently hyperthermic), thin and sparse
hair, and weak and brittle nail structure were present.

Early prosthetic rehabilitation is usually
recommended starting at the age of 5. Nevertheless,
based on the compliance of the child, prosthetics may
be utilized at the ages of 3-4 (34). In such cases, it is
important for the child to be psychologically and
mentally mature enough to accept treatment (30, 32,
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35). In our case, the treatment started at the age of 5,
and the patient was followed-up periodically at 6-
month intervals so that the prosthetics could be
adjusted according to his growth and development.

In the growth and development process, prosthetic
rehabilitation of HED cases is recommended to repair
the vertical and sagittal skeletal relationships, for
aesthetic rehabilitation, and for modification of
chewing and speaking activity (34). In ED patients, the
main objective is to improve chewing function and
aesthetics. The appropriate treatment is multi-stage,
and various fields of expertise are needed to identify
and administer an optimum treatment. The required
type of treatment is decided based on the state of
malocclusion, which depends on the severity of the
functional and aesthetic problems caused by the lack
of teeth (30, 34, 36-38).

In most previous studies, removable partial or
total prosthetics have been preferred to compensate
for missing teeth (15, 22). The prosthetics that are used
should be modified in the presence of newly erupting
teeth to ensure compatibility with the development of
alveolar tissues and jaws (39). In our case, a total
prosthesis was preferred due to anodontia.

In cases of missing teeth in ED patients whose
growth and development are ongoing, to resolve
psychological, aesthetic, and functional problems,
even before puberty, implant treatments are among
the alternative treatment options (36).

In a patient with anhidrotic type ectodermal
dysplasia, Alcan et al. (40) placed 4 implants between
the mental foramina despite the presence of crest
deficiency in the buccolingual direction for the purpose
of achieving prosthetic stabilization. They followed
bone resorptions and appositions in the symphysis
region for 6 years. It was determined that, throughout
growth and development, the change in the symphysis
region was limited to 1-2 mm of bone resorption or
apposition, a situation that does not disturb implant
stabilization.

Smith et al. (41) applied 1 implant to a 5-year-old
patient with hypohidrotic ectodermal dysplasia, and
they reported that the osteointegration of this implant
was not completed, whereas resorption increased.

Based on the published literature, in general,
removable prosthetics during the growth period of
children and implant-supported prosthetics after the
completion of the growth period are recommended (30,
34, 36-38, 42).

Conclusions

Missing teeth are frequently found in patients with
hypohidrotic  ectodermal  dysplasia. = However,
anodontia is rarely encountered. Due to lack of teeth
(oligodontia, anodontia), malnutrition, aesthetic
problems, deficient chewing function, phonation
problems, psychological problems, and malnutrition-
related delays in physical development, retardation
may be observed in these patients. To prevent these
problems, early prosthetic intervention has gained
importance. Especially in pediatric patients, the
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patient should be prepared for treatment outcomes
and supported psychologically. In this case report, in
the presence of anodontia, a removable total
prosthesis (a non-invasive treatment option) was
applied. Production of endosseous implants was
postponed for a later time following further growth and
development of the patient.
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