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Abstract

Ectodermal dysplasia is a genetic disorder associated with dental anomalies that severely affect function, 

aesthetics and quality of life. Patients with ectodermal dysplasia often have complete or partial anodontia, 

which affects normal jaw development. Dental implants have increasingly been used for the rehabilitation of 

these patients because their disease severity reduces treatment options. This report describes the pre- and 

postoperative quality of life of a 55-year old woman with ectodermal dysplasia that presented with hypodon-

tia and severe atrophy of the jaws. She was treated with dental implants for immediate functional loading 

using the Novum® protocol for the mandible and the All-on-4® hybrid technique in the maxilla, together 

with zygomatic implants and 3 conventional implants. The patient was followed up for 5 years.
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Introduction

Ectodermal dysplasia (ED) describes a group of inher-

ited diseases characterized by the defective develop-

ment of tissues of ectodermal origin during embryo-

genesis. More than 170 different clinical conditions 

are currently known. They impair the development of 

ectodermal structures, such as hair, skin, nails, sweat 

glands and teeth.1-5 

Changes in oral epithelium may present as the con-

genital absence of deciduous and permanent denti-

tion and hypoplasia of the alveolar bone. In ectoder-

mal dysplasia, the highest incidence of hypodontia is 

found in the mandible. When teeth are present, they 

may have abnormalities, the most frequent of which 

are conoid teeth and taurodontism.1,4,8

Congenital hypodontia in ectodermal dysplasia is 

responsible for the poor development of the alveo-

lar bone, which results in mandibular and maxillary 

hypoplasia, occlusal collapse and narrowing of the 

alveolar ridge.1,3,9 

Hypodontia may affect the development of the man-

dibular angle and the transversal and sagittal growth 

of the maxilla and the mandible. Moreover, verti-

cal growth may be affected by the reduced alveolar 

height.3,9 Growth abnormalities may lead to an oc-

clusal collapse, which is responsible for a reduction 

of the height of the lower third of the face and ret-

rognathism.1 Together with hypodontia, the craniofa-

cial abnormalities resulting from ectodermal dyspla-

sia reduce masticatory capacity and lead to esthetic 

changes that may affect socioeconomic activities 

and quality of life. Therefore, patients with ectoder-

mal dysplasia require prosthodontic rehabiliation.1,2,4,10 

However, the instability and poor retention of con-

ventional complete dentures and removable partial 

dentures in patients with a narrow alveolar ridge and 

conoid teeth are frequent causes of patient dissatis-

faction.1,7,11,12 Therefore, implant-supported dentures 

have become an alternative for the oral rehabilitation 

of individuals with ectodermal dysplasia. 

This report describes the clinical case of a patient with 

ectodermal dysplasia rehabilitated with conventional 

and immediate-loading fixed dentures supported by 

conventional and zygomatic implants and followed up 

clinically and radiographically for five years. 

Case report

A white 55-year-old woman searched for a private 

dental clinic for prosthodontic rehabilitation due to 

a root fracture in tooth #33 and aesthetic and func-

tional disorders resulting from the fact that she had 

never had any maxillary teeth. Oral examination re-

vealed multiple hypodontia; she had only the right and 

left maxillary canines, both with crown malformations 

(conoid teeth). Those teeth were fragile due to end-

odontic treatments and the various metal ceramic 

crowns received during the patient’s adult life, used as 

support for removable dentures retained with clasps. 

The signs of ectodermal dysplasia was more severe in 

her right side, with sparse hair, smaller right cheek-

bone (less volume in the area of the right zygomatic 

bone), no right eyebrow, no right breast, mild hypohi-

drosis and dry skin, but normal nails.

Clinical examination revealed that she had a maxillary 

complete denture and that only the canines, both co-

noid, were present in the mandible (Fig 1A). The max-

illary and mandibular alveolar ridges were severely 

hypoplastic and atrophic (Fig 1B). 

During the first visit, a VAS and the OHIP question-

naire were used to obtain information about her base-

line psychological status and the functional condi-

tions of her removable dentures.
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Radiographs showed reduced height of the alveolar 

bone in the region of the mandibular canines; a left ca-

nine root fracture was also identified.

The treatment plan was divided into two phases. In the 

first phase, the height of the lower third of the face, as 

well as labial support, was recovered by replacing the 

old dentures with a full removable maxillary denture.15 

A CT scan of the lower arch was requested to evaluate 

and plan the surgery to extract the canines and imme-

diately place the three osseointegrated implants using 

the Novum® Nobel Biocare approach and a multifunc-

tional surgical guide, distributed according to the Roy 

polygon (Fig 2).16,17 

Immediately after implant placement using torque great-

er than 40 N/cm2, the interocclusal wax record was ob-

tained between the multifunctional guide and the com-

plete denture using an acrylic resin (GC Pattern Resins, 

Alsip, IL) (Fig 3). After waxing and bonding the guide to 

the cylinders, the set was used as an individual tray for the 

impression of the implant-cylinder-gingiva relationship by 

the addition of condensation silicone (Clonage, DFL, Rio 

de Janeiro, Brazil) and manufacture of the working model 

using the mandibular multifunctional guide.

A metal cast bar was manufactured over the working mod-

el obtained by means of immediate postoperative mold-

ing, and Premium Heraues Kulzer teeth (Hanau, Germany) 

Figure 2 - Immediate postoperative appearance: 3 implants placed 
according to the Novum Branemark system.

Figure 1 - Intraoral view at baseline; presence of mandibular canines; panoramic radiograph shows maxillary and mandibular atrophy. 

Figure 3 - Intraoral view of the interarch impression using a 
multifunctional guide. 
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were mounted on that bar using the model obtained by 

duplicating the maxillary complete denture as a reference.

After the try-in of the waxed teeth over the metal bar 

and the evaluation of the bar adjustment to the implants 

and of the position and occlusion between arches, the 

acrylic resin was activated and the denture was loaded 

onto the implants using a 20 N/cm2 torque for the pros-

thetic screw and occlusal adjustment, respecting the 

principles of mutually protected occlusion (Fig 4).18,19

After clinical and radiographic follow-up for 12 months, 

another CT scan of the maxilla was obtained and a 

model was produced to evaluate and plan the second 

phase of the treatment and the placement of four 

immediate-loading zygomatic implants (Fig 5). Study 

models of the edentulous maxilla and the implant-

supported denture were manufactured using Jeltrate 

Plus alginate (Dentsply, Caulk, Milford, USA) and the 

models based on the patient’s maxillary denture were 

mounted on a semi-adjustable articulator. 

Implant placement was performed in a hospital due to 

the complexity of the procedure and the severe bone re-

sorption of the patient’s maxilla. A single 3.75 x 25 mm 

P.I. Brånemak implant was placed in the proximal region 

of the left canine pillar. However, in the right side, which 

was more severely affected, a 42 mm zygomatic implant 

Figure 4 - Occlusal view of fixed mandibular denture 3 days postoperatively, and view of implant distribution and 
horizontal cantilever size.

A B

Figure 5 - 3D reconstruction of maxilla to demonstrate degree of atrophy and to plan and distribute zygomatic 
fixtures. 
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Figure 7 - Current clinical aspect and personal satisfaction with follow-up 5 years after fixed rehabilitation; control 
panoramic radiograph obtained every year after rehabilitation.

Figure 6 - Occlusal view of maxillary fixed denture 3 days postoperatively; final inter-arch relationship of maxillary and mandibular fixed 
dentures. 
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was placed, and two others, a right 40 mm and a left 

42 mm implant, were positioned to emerge approxi-

mately in the region of the maxillary first molars.

Later, the patient was seen in the outpatient service 

and prosthetic rehabilitation of the mandible was per-

formed using the same technique. 

The metal bar united the four implants, and triple-

compression acrylic resin teeth (Premium Heraues 

Kulzer, Hanau, Germany) were mounted on wax for an 

aesthetic try-in and to check bar adaptation.

After acrylic polymerization, the maxillary denture was 

attached with screws to the implants using a torque of 

20 N/cm2 and occlusal adjustment (Fig 6) according to 

the principles of mutually protected occlusion.18,19

One week after operation, panoramic and PA radio-

graphs were obtained to evaluate implant position in 

relation to important craniofacial structures. The pa-

tient was seen for clinical and radiographic follow-up 

every six months for five years (Fig 7).

Evaluation of quality of life before and 

after ixed oral rehabilitation over 

osseointegrated implants

Quality of life was evaluated using the Oral Health Impact 

Profile (OHIP) questionnaire (Fig 8) and a visual analogue 

scale (VAS) (Fig 9). These instruments were used before 
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and 6 months after rehabilitation with immediate-loading 

osseointegrated implants to evaluate the patient’s satis-

faction with aesthetics, mastication and phonetics.

Discussion

Anodontia is a disabling functional and aesthetic condition for 

several people.7 Craniofacial abnormalities due to ectodermal 

dysplasia are, for many individuals, devastating psychological 

problems, because a compromised appearance associated 

with congenital defects may inhibit normal social interactions 

and result in deficient psychosocial development.1

Some authors suggest that the treatment with implants 

should be delayed until skeletal growth is complete, 

and implant placement in growing patients is not rec-

ommended as a routine practice. Changes in implant 

position and height may result in complications, and 

factors such as growth variability between individuals 

and the difficulties in predicting the amount and direc-

tion of growth should be taken into consideration.3,7,20

In a clinical study of individuals with ectodermal dys-

plasia, Lamazza et al3 did not find any changes in bone 

quality or bone healing, although a quantitative dif-

ference was found. However, radiographs taken at 

the time of definitive denture placement and 3 years 

later revealed that osseointegration was preserved, in 

agreement with the clinical results observed during the 

5-year clinical and radiographic follow-up in our study.

Smith and Balshi,1,12 also reported that, at the time of the 

second surgical phase, implant fixation in patients with 

ectodermal dysplasia was similar to that of implants 

in edentulous patients without ectodermal dysplasia. 

Therefore, the oral rehabilitation of patients with ecto-

dermal dysplasia should benefit from the modern con-

cepts of treatment with osseointegrated implants, as 

well as from the use of bone grafting techniques, tissue 

engineering and advanced prosthodontics.

Figure 9 - Results of visual analog scale (VAS) used to evaluate impact 
of fixed dentures on patient’s quality of life.

Figure 8 - Results of Oral Health Impact Profile (OHIP) 
questionnaire used to evaluate impact of fixed dentures 
on patient’s quality of life.
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Peñarrocha-Diago et al21 described the oral rehabili-

tation of a patient with ectodermal dysplasia whose 

maxilla was severely atrophic. A fixed maxillary den-

ture was placed over two zygomatic implants and three 

anterior implants in two surgical stages, and load was 

applied 6 months after implant placement.

The use of zygomatic fixtures and immediate-loading 

conventional implants for the rehabilitation of atrophic 

maxillae is a recent alternative, described in several 

studies in the literature.22-26

According to Duarte et al,25 zygomatic fixtures have an 

excellent success rate, but attention should be paid to 

the basic concepts of this treatment, its correct indica-

tion and the experience of the dental surgeon. 

The use of complete and removable partial dentures is 

closely associated with a low masticatory capacity and, 

consequently, a poor diet, which may lead to low weight 

and malnutrition, often found among elderly patients. 

Implant-supported dentures play an important role 

in removing the psychological barriers created by the 

lack of teeth and in reestablishing aesthetics and func-

tion, which may lead to improvements in quality of 

life. The masticatory function of edentulous patients 

may be rehabilitated with implant-supported fixed 

dentures to a level similar to that of dentate patients. 

Patients rehabilitated with implant-supported fixed dentures 

have a significant improvement in mastication, function, 

phonetics and aesthetic quality of the lower third of the face. 

According to a study conducted by Duarte, patients reha-

bilitated with implant-supported fixed dentures had a high 

mean VAS result (close to 10) in the evaluation of satisfac-

tion, which indicated an improvement in quality of life and 

made them feel more confident psychologically. 

Quality of life should be fundamental in the choice of 

rehabilitation modality. The number of studies about 

quality of life and patient satisfaction has increased, and 

authors, have used questionnaires. The OHIP, which 

has objective questions about functional limitations, 

pain, psychological discomfort, physical disability, psy-

chological disability, social disability and discomfort, 

has been used to evaluate changes resulting from the 

treatment with implant-supported fixed dentures.

In this study, quality of life was evaluated using the Oral 

Health Impact questionnaire (Graph 1) and a visual ana-

logue scale (VAS). There were substantial improvements 

in mastication, word pronunciation and self-confidence. 

However, the patient also reported greater difficulty in 

oral hygiene when comparing the implant-supported 

fixed complete denture and the mandibular removable 

partial denture that she had before. This difficulty was 

eliminated by using a water flosser (Waterpik Inc., Fort 

Collins, CO) for complementary oral hygiene 

Conclusion

Implant-supported dentures substantially improve qual-

ity of life of patients with ectodermal dysplasia and re-

establish aesthetics and function. Further studies should 

follow up patients with this syndrome who received os-

seointegrated implants to evaluate long term results.
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