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Abstract
Patients with ectodermal dysplasia (ED) experience several problems caused by ab-
normal development and functioning of the head and neck region. In addition to
developmental nasal cartilage abnormalities and absence of sweat glands, hair, and
eyebrows, edentulism or developmental disorders of teeth (cone-shaped teeth) are
commonly observed in these types of patients. ED is also characterized by under-
developed alveolar ridges, a decreased occlusal vertical dimension, reduced salivary
secretion, and dry oral mucosa, which make prosthetic rehabilitation difficult. Few
studies of intraosseous dental implant-retained prostheses have described adverse
effects on craniofacial growth and esthetic and functional disadvantages, while some
researchers have described the advantages of this treatment option as an alternative
option in these cases. Due to the associated alveolar bone deficiency, dental mini-
implant therapy may be a treatment option for these patients; however, there are
isolated cases in the literature regarding the rehabilitation of ED patients with mini-
implant-supported overdentures. This clinical report describes the rehabilitation of a
6-year-old child with ED using a maxillary removable partial prosthesis and a mini-
implant-retained mandibular overdenture. The clinical and radiographic findings of
this prosthetic rehabilitation during the 6-year follow-up are also presented.

Ectodermal dysplasia (ED) is a hereditary disease first de-
scribed by Thurman and characterized by the abnormal devel-
opment of tissues of ectodermal origin, such as skin, nail, hair,
and teeth.1 Hypohidrotic ectodermal dysplasia (HED), the most
common type of ED, is also known as Christ-Siemens-Touraine
syndrome or anhidrotic dysplasia.2 Nail dystrophy, alopecia, or
hypotrichosis (sparse, shiny hair or eyelashes), lack of sweat
glands, and palmar-plantar hyperkeratosis are commonly seen
abnormalities in patients with HED, which is seen in 1 in 5000
to 1 in 10,000 births.3 The disease can be inherited in an au-
tosomal dominant, recessive, or X-chromosomal manner and
is more common and severe in males than in females.4 These
patients, with typical features such as a prominent forehead and
chin, flat nose, and thick lips, may face psychosocial problems
due to their appearance.

ED is characterized by anodontia or oligodontia (cone-
shaped teeth), underdeveloped alveolar ridges, a decreased
occlusal vertical dimension (OVD), reduced salivary secre-
tion, and dry oral mucosa, making prosthetic rehabilitation
difficult.5,6 For many years, early application of total or partial
removable prostheses was used to ensure esthetic appearance,
phonation, and function.7,8 However, increases in dental caries,
periodontal problems, and complications such as alveolar ridge
resorption have prompted researchers to consider alternative
treatment options. A few studies of intraosseous dental implant-
retained prostheses have described adverse effects on cranio-
facial growth and esthetic and functional disadvantages,9,10

while some researchers have described the advantages of
this treatment option as an alternative option in these
cases.11-13
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Figure 1 Extraoral view of the patient.

Figure 2 Preoperative radiographic view of the patient.

The purpose of this report was to evaluate the 6-year sur-
vival of mini dental implants after rehabilitation with a ball-
attachment-retained mandibular overdenture in a patient with
ED.

Clinical report

A 6-year-old boy with ED was referred to the Karadeniz Tech-
nical University (KTU) Faculty of Dentistry, Department of
Prosthodontics, due to esthetic, functional, and phonetic dys-
functions. Extraoral examination revealed the characteristic
features of ED syndrome, including hypotrichosis, prominent
forehead, flat nose, thick lips, prominent chin, and sparse hair
and eyelashes (Fig 1). Intraoral findings revealed an edentu-
lous mandible and a maxilla with two first molars with severe
alveolar ridge atrophy. Radiological examination supported the
clinical findings and revealed two unerupted second maxillary
molars and advanced alveolar bone resorption (Fig 2). Cephalo-
metric evaluation revealed a reduced vertical dimension.

Treatment options considered for this child after clinical
consultations with the KTU Faculty of Dentistry, Department
of Oral and Maxillofacial Surgery, included constructing a
mandibular overdenture prosthesis supported by two mini-
implants and a clasp-retained removable maxillary partial

Figure 3 Postoperative positive healing, 4-month early follow-up.

denture. A written informed consent form was signed by the
patient. Two mini-implants (Endure MDI/ImtecCorp R©; 3M
ESPE, St. Paul, MN) 2.9 mm in diameter and 13 mm in length
were inserted without complication in the canine region of
the anterior mandible under general anesthesia in the KTU
Faculty of Medicine Farabi Hospital. Following a 4-month
uncomplicated healing period, clinical and radiographic
examination established that the two mini-implants were
successfully osseointegrated (Fig 3).

Preliminary impressions were made for a custom-made tray
using irreversible hydrocolloid, as soon as the soft tissues
adjacent to the abutment cylinder healed. Definitive impres-
sions of both arches were made using polyether impression
material (Impregum Duo Soft; 3M ESPE) with custom trays.
Maxillomandibular relationship records were obtained, and the
casts were mounted in an articulator. The artificial teeth were
arranged in wax for trial evaluation. Primary tooth shaped
prosthetic teeth were selected to provide an age-appropriate
appearance. Centric relation position and OVD were verified.
The positions of the prosthetic teeth were evaluated intraorally,
and the necessary corrections were made. The waxed trial
dentures were processed in a heat-polymerized denture base
resin, and matrix attachments were cured into the overdenture.
A ball-attachment mandibular overdenture and a tradi-
tional maxillary removable partial prosthesis were applied for
prosthodontic rehabilitation of lost tissues, adjustment of OVD,
and elimination of functional and esthetic problems (Fig 4).

The patient and parents were instructed to maintain a soft
diet for the first few days to facilitate conformity; the necessity
of regular cleaning and maintenance was also explained. The
patient was trained to place and remove the prosthesis properly
and was instructed to take it out at night. One-day, 3-day, 1-
week, 1-month, 3-month, and 6-month follow-up appointments
were then scheduled. Following prosthetic complication-free
follow-up periods of 15 months, 5 years, and 6 years, with
cephalometric evaluation of the growth pattern of the jaw, den-
tures were renewed three times using the same treatment meth-
ods (Fig 5). This procedure allowed seamless normal growth of
unerupted maxillary second molars, and the eruption of these
molars was thus completed uneventfully.

During the 6-year follow up period, no evidence was ob-
served of intensive resorption in the peri-implant bone, and no
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Figure 4 Intraoral views of final dentures.

Figure 5 Patient’s growth pattern using cephalometric evaluation at 5
years.

Figure 6 Radiographic view of patient at 6-year follow-up.

prosthesis-related functional and esthetic problems occurred
(Figs 6 and 7). Prosthetic rehabilitations motivate child pa-
tients during the growing period, since they satisfy functional
and esthetic requirements.

Figure 7 Extraoral view of patient at 6-year follow-up.

Discussion

Patients with ED are exposed to several problems caused
by abnormal development and functioning of the head and
neck region. In addition to developmental nasal cartilage
abnormalities and absence of sweat glands, hair, and eyebrows,
edentulism or developmental disorders of teeth are commonly
observed in these patients. In addition, due to xerostomia in the
oral cavity and oropharyngeal area, difficulty in moving food
particles and swallowing are the main functional complaints
reported.14 These patients should therefore be specifically
evaluated for oral function. This situation should be considered
during the treatment planning process, and continuity of
personal oral care should be established.
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The most important objectives of dental treatments are to
replace soft and hard tissue loss and restore missing teeth,
to adjust the vertical dimension, and to support the facial
soft tissues. In cases of ED, oligodontia is more common
(80%) than anodontia, and complete dentures, removable par-
tial prostheses, fixed partial prostheses, or implant-retained
dentures can be selected to eliminate functional and esthetic
problems.15,16

In many cases of alveolar ridge atrophy or knife-edge alveo-
lar crest caused by the congenital absence of teeth, retention and
stability of complete or removable partial dentures can be lost
due to inadequate bone support. Furthermore, some studies have
reported that implant-retained prostheses with their high suc-
cess rates may represent an alternative to traditional removable
dentures.17-19 Considering the age and growth pattern of our
patient, a dental implant prosthesis was an appropriate option
for long-term prosthetic prognosis. The most important advan-
tage of this modality is better esthetic and functional outcomes
due to improved retention and stability.20 However, it should be
kept in mind that the lack of adequate bone mass/volume may
prevent the implant placement process in cases of ED, which
frequently present with alveolar ridge resorption as a result of
congenitally missing teeth. In this case, a relatively narrower
diameter intraosseous mini dental implant procedure was per-
formed due to the insufficient vestibulo-lingual bone thickness
of the mandible.

Many researchers have reported potential problems related
to intraosseous implant procedures in growing children.11,21-24

In contrast to natural teeth, there is no capacity for physiolog-
ical movements and compensatory eruptions of intraosseous
implants due to the absence of periodontal ligaments. There-
fore, osseointegrated implants are considered to behave sim-
ilarly to ankylosed teeth and become submerged due to the
growth process associated with continued eruption of adjacent
natural teeth.25 Kearns et al suggested that partially edentulous
patients who are still growing should be evaluated carefully be-
fore placement of dental implants, and that intraosseous implant
applications are preferable in patients with anodontia.20 Since
lateral growth of the anterior mandible is usually completed at
3 years of age, and due to the lower vertical growth rate, the
implant-retained prosthesis can be considered in patients who
are edentulous in this region.15,16,20

For preserving residual alveolar bone, dental implants could
be installed in the posterior mandibular area; however, ongo-
ing growth and development should considered. Several prob-
lems, such as infraocclusion and multidimensional dislocation
when compared with the developing teeth, may occur due to
installation of dental implants in a growing patient.26 In the
posterior mandible, growth changes occur in late childhood
with large amounts of anteroposterior, transverse, and vertical
growth. When compared with the posterior mandible, alveolar
growth seems relatively small when teeth are missing in the
anterior part of the mandible. The anterior mandible may be
the most suitable site for implant placement in children with
severe hypodontia.26,27 Some researchers have described the
intraosseous implant as one of the most important treatment
options in growing patients because of physiological conser-
vation of bone tissue.28 The transverse and vertical growth
pattern did not differ significantly between implant-treated and

non-treated children with ED, and successful results can be ex-
pected with implant-supported prostheses.26 Our objective in
the present case was to alter the loading mechanism and to min-
imize bone loss by placing intraosseous dental implants in the
mandible, in which congenital anodontia and severe alveolar
ridge resorption were present.

Some researchers have emphasized the necessity of renewing
the prosthesis to ensure adaptation to the changes in the occlusal
plane during the growth period. Prosthetic treatment should be
designed to compensate for and adapt to changes in growth
pattern.22 Considering the rapid grown pattern in young indi-
viduals, the tooth or implant-retained removable denture option
is usually suggested as a therapeutic option. In this report, fol-
lowing insertion of two mini-implants in the anterior mandible,
a removable ball-attachment-retained overdenture and remov-
able partial maxillary prosthesis were installed. At 15-month,
5-year, and 6-year follow-ups, renewal of the prostheses was
considered with the aid of cephalometric evaluations of the
growth pattern and the changes in the occlusal plane. The nor-
mal growth pattern was thus maintained with this procedure,
and the eruption of the maxillary second molars was completed
uneventfully in this case.

Bone resorption in both the maxilla and mandible is a fore-
gone conclusion for patients treated with a removable prosthe-
sis due to the hypodontia or anadontia. Because these patients
start using removable prostheses at an early age, they may have
severe resorption in alveolar bone. After adolescence, reha-
bilitation of a patient with dental implants not only supports a
prosthesis, but also maintains the alveolar bone in the long term;
however, severe bone resorption can be a major challenge for
implant insertion in edentulous ED patients.29 Several methods
have been used to augment bone volume in ED patients, in-
cluding the use of vertical distraction osteogenesis, autogenous
bone grafts, allogenic and xenogenic bone grafts, and a combi-
nation of these modalities.29-31 Zygomatic implants can be an
alternative for rehabilitation of ED patients.31 Previous studies
demonstrated that dental implants and bone grafts are valuable
tools for oral rehabilitation of ED patients for improved clinical
outcome.29-31

Numerous studies and reports have described the rehabili-
tation of patients with ED using dental implants.11,13,15,26,32,33

However, there are only limited reports of mini dental im-
plants in children with ED.16,34 Our report is therefore impor-
tant in describing a long-term (6-year) follow-up of a 6-year-old
child with ED syndrome treated using two mini dental implant-
supported mandibular overdentures.

Conclusion

The multidisciplinary approach, prosthetic treatment, and 6-
year follow-up period described have resulted in patient sat-
isfaction in terms of esthetic appearance and oral function.
The placement of dental mini-implants allowed the patient to
accept and handle removable dentures easily. The prosthetic
rehabilitation with dental mini-implants is an appropriate tech-
nique for this case, and it may further psychologically motivate
child patients in the social environment during the growing
period.
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