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ABSTRACT 

Aim: to assess the dynamics of craniofacial structures in an ED patient treated and followed from age 9 to 24 years 

and detect potential reciprocal influences between anatomic structures and dental treatment. Methods. Craniofacial 

dynamics were assessed using cephalograms taken at ages 11, 15, 17 and 24. Results. The initial mild class III 

skeletal pattern remained, with a normally developed maxilla more to the lower limits of standard and a mandible 

more to the middle of normal ranges. Restored function favored narrowing of the gonial angle down to normal 

values. Initially very low, the tongue gained a normal high position after provision of a well-retained implant-

supported lower denture. Head posture improved. Consistent enlargement of posterior airway and decrease of 

initially hypertrophic adenoid occurred by age 15. Conclusions. Early prosthetic restorations in ED patients can 

induce favorable anatomic and posture changes, favoring close-to-standard craniofacial development within a mild 

class III pattern. 
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1. INTRODUCTION. Ectodermal dysplasia (ED) 

is the generic name for roughly 150 genetic 

disorders, affecting the development of two or 

more tissues derived from the embryonic ectoderm 

- skin, hair, teeth, nails, sweat, sebaceous and 

salivary glands. ED syndromes may affect both 

genders in all races. The x-linked hypohydrotic ED 

(HED) is the most common type, affecting males, 

while carrier females have no or variable clinical 

features [1]. Characteristic features of HED - 

sparse hair, thin dry skin, slight eyebrows and 

lashes, frontal bossing, depressed nasal bridge, 

protuberant lips, short lower face height with an 

aged profile, hypodontia or anodontia, hypoplastic 

conical teeth- become obvious during early 

childhood and depict a specific appearance. 

Functional and aesthetic impairment inevitably 

occur, therefore an early need for dental treatment. 

Prosthetic oral rehabilitation in children with HED 

is often challenging for the clinician, especially in 

cases with multiple tooth agenesia, due to a 

number of factors: sharp, poorly developed 

alveolar ridge, hypoplastic teeth, often peg-shaped, 

dynamics of growth. Implants are an option, 

however subject to several limitations mainly 

derived from growth process and its limited 

predictability [2, 3], but also from anatomic factors 

such as low alveolar bone height and/or width [4]. 

There are few reports in literature regarding the 

growth pattern of ED patients and the impact that 

prosthetic and functional rehabilitation may have 

on their craniofacial development [5, 6, 7].  

Our purpose was to assess the dynamics of 

craniofacial structures in an ED patient treated and 

followed from age 9 to 24 years and detect 

potential reciprocal influences between anatomic 

structures and dental treatment. Two different 

perspectives were looked upon:  
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a) Anatomic features characteristic for HED 

and their interference with dental 

treatment; 

b) Potential consequences of dental treatment 

on the evolution of some anatomic 

features. 

 

2. MATERIAL. CASE DESCRIPTION. A male 

patient (R.B.) aged 9 years and 5 months with 

hypohydrotic ectodermal dysplasia sought dental 

treatment in our clinic. Patient’s main reason for 

seeking treatment was his “strange” appearance. 

2.1. Clinical findings. Clinically detectable 

anatomic features were characteristic for HED 

patients, with fair, thin hair, frontal bossing, 

prominent supraorbital ridges, pale, thin skin with 

wrinkled eyelids, hypoplastic saddle nose with 

hypotonic allae, everted lower lip, decreased lower 

face height and an overall aged appearance (Fig. 1 

a, b).  

 
The patient’s dentition consisted of 6 teeth: the 

four permanent canines, all peg-shaped and 

already erupted despite the relatively young age, 

and the upper central incisors, with a peculiar 

crown morphology, made of three lobes of which 

the middle one longer than the other two. (Fig. 2 a-

c). Panoramic x-ray confirmed the agenesia of all 

other teeth (Fig. 2 d).  

 

No cephalograms were taken at that time. 

According to anamnesis, deciduous dentition had 

consisted of only 4 teeth - two on each arch. 

2.2. Treatment. The patient was treated and 

followed for 15 years. A first set of removable 

partial acrylic dentures was provided at age 9 

(Fig.3 a). Reshaping of the upper incisors by direct 

composite resin restorations, as recommended by 

Pigno et al. [3], was only subsequently accepted by 

the patient. Upper canines remained untouched, 

upon patient’s request, despite the unusual shape 

(Fig. 3b). Three sets of dentures followed until the 

age of 20 years. 

 
During this time, treatment means and methods 

were adjusted in accordance with the specific 

anatomic particularities of the prosthetic field, the 

dynamics of the growth process and patient’s 

expectations. Dentures were either adjusted or 

changed in accordance with clinically- remarked 

growth-induced changes. Recurrent posterior 

openbite (Fig. 4) was corrected by addition of 

acrylic resin to the occlusal surface of the artificial 

teeth. 

 
At the age of 15 years, the mandibular denture was 

replaced by an overdenture. The reasons for this 

change were: some increase in vertical dimension 

was needed; the small crown size of the lower 

canines was no longer acceptable for the age of the 

patient; cone-shaped lower canines offered poor 

retention for a partial denture; there was some 
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bone loss around the lower canines. According to 

Pigno et al [3], overdentures offer better retention 

and less risk of bone loss around natural teeth.  

Improper oral hygiene however favored 

progression of bone loss around the two natural 

lower canines during the following years (Fig. 5 a, 

b).  

 

 
By the age of 20, lower canines became loose, 

compromising the retention of the lower 

overdenture. At this stage, given that skeletal 

growth was finished and in order to preserve as 

much as possible of the remaining bone, the option 

of making an implant-borne lower removable 

denture was considered, as recommended by 

Thilander et al. [2], Pigno et al. [3] and Cronin et 

al. [8]. The lower canines were extracted and 

immediately replaced by implants (Nobel Replace 

from Nobel Biocare®). In the molar area, given 

the insufficient bone height for implant insertion 

and the ED-specific anatomy of the lower alveolar 

ridge (“knife ridge”), implant insertion was only 

possible after surgical repositioning of the inferior 

alveolar nerve. The existing overdenture was fitted 

to the healing caps and used as an intermediate 

solution. Bone loss around one of the implants 

(Fig. 6 a) required a second surgery for ridge 

augmentation. A removable lower implant-

supported overdenture was subsequently made. 24 

months follow-up show a stable situation, with 

good function, patient satisfaction and no 

complications. (Fig. 6 b).  

 

Clinical appearance remains characteristic for ED 

patients, but much improved by the normal vertical 

dimension of the lower face and a close-to-normal 

profile.  

3. METHOD. Evolution of craniofacial features 

was assessed by use of cephalograms taken at ages 

11, 15, 17 and 24 years (Fig. 7 a-d).  

 
Main parameters were measured on these 

cephalograms. Comparison with previously 

reported data was done whenever possible. We 

need to point out that X-rays at different ages were 

taken in different conditions, by different 

technicians, using different machines and 

techniques. This substantially limited the 

possibilities of measurements and comparison, 

especially for linear parameters. Nevertheless, the 

overall image of the evolution of the cranio-facial 

structures of the patient can be regarded as 

relevant. 

4. RESULTS and DISCUSSIONS. A few 

relevant craniofacial parameters with their 

variations in time are given in Table 1.  

 
The first cephalogram (age of 11 years) 

(Fig. 7a) was used to compare the subject’s 

development to previously reported data on 

standard growth and development of Romanian 

boys of the same age [9]. Comparison was done by 

superposition of the patient’s profilogram on the 

diagram of average cranial development of 21 
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eleven years old boys.  Superpositions (Fig.8 a-c) 

were done on: a) base of the skull (S-N) in S; b) 

base of the maxilla (PNS-ANS) in PNS; c) base of 

the mandible (Go-Gn) in Go.  

 
For age 11, superpositions of the 

profilograms roughly show cranial development 

close to standard for the same age group, with a 

normally developed maxilla more to the lower 

limits of standard, while the mandible stands more 

to the middle of the normal range, situation that 

perpetuated with time, as shown by the sequence 

of cephalograms. 

Cephalograms also show a relatively 

normal soft tissue profile. Both lips are very close 

to the S line. The convexity angle of the soft tissue 

profile (NPrn-PrnPg˚) has slightly higher values 

due to the class III malocclusion (anterior position 

of chin) and saddle nose.  

As a general skeletal diagnostic, our 

subject is a mild class III. This is consistent with 

previous reports that point out that patients with 

ED have this tendency that may even increase in 

time [6, 10]. Brodie and Sarnat [11] stated that 

craniofacial development during childhood in ED 

patients is within the lower limits of normal, while 

the absence of teeth does not significantly impair 

growth.  

At the age of 11 years, SNA angle was 

within lower normal range, then slightly increased 

in time. This reinforces the result of the 

superposition of average cranial development 

diagrams over the patient’s profilogram on the 

base of the maxilla that showed a normally 

developed maxilla, although more to the lower 

limits of standard. The mandible is, however, 

slightly larger and ANB values are lower than 

normal, characteristic for class III profile.  Gunduz 

et al [10] found skeletal class III anomaly in ED 

patients, with maxillary retrusion and vertical, 

transversal and sagittal growth deficiency of the 

jaws and soft tissues (Table 1).   

At the time of the first cephalogram (age 

11), the value of the gonial angle was 126˚, above 

the higher end of previously reported normal range 

for Romanian boys of the same age (110˚-120˚). 

The subsequent decrease in the gonial angle values 

to 120-121 ˚ is consistent with the findings of 

Larrazabal-Moron and Sanchis-Gimeno [12] for 

normal Caucasian subjects of the same age. 

Studies in literature associate absence of teeth to a 

widening of the gonial angle [13, 14]. It has also 

been stated that edentulous patients who wear 

dentures tend to have lower gonial angle values 

than non-denture wearers, due to muscle activity 

[15]. In this respect, we think that early prosthetic 

rehabilitation of our patient, with consequent 

normal activity of the masticatory muscles, played 

an important role in the narrowing of the gonial 

angle, leading to a normal evolution in the area.   

The soft tissue profile of our patient is 

close to normal, with both lips very close to the S 

line (Table 1). This may be explained by the 

natural full lips of the patient and by the fact that 

he has some teeth in the front area of the jaws. 

Early prosthetic rehabilitation also contributed to 

this situation. Gunduz et al [10] found more 

retracted lips in patients with ED as compared to 

both normal and class III subjects. In our case, the 

convexity angle of the soft tissue profile (NPrn-

PrnPg˚) has slightly higher values due to the 

anterior position of chin (class III profile) and nose 

oblateness.  

The series of radiographic investigations 

in figure 7 a-d shows differences in tongue 

position: from an initial very low position (age 11), 

persistent over the next period of time (ages 15, 

17), the tongue gained a normal, high, behind-the-



Romanian Journal of Oral Rehabilitation 

Vol. 10, No. 1 January- March 2018 

 

18 
 

upper-incisors position by the age of 24. It must be 

noted that this improvement only occurred after 

implants insertion and provision of a firmly 

retained implant-supported lower prosthesis. An 

explanation for that evolution can be sought in the 

natural urge of patients wearing conventional 

lower dentures to use all neighboring soft tissues in 

the attempt to stabilize the prosthesis on the 

mandibular knife-shaped, low height alveolar bone 

ridge, very common in ED patients with severe 

hypodontia. A similar lower lingual rest position in 

a 15 years old ED patient wearing a conventional 

partial removable denture was reported by 

Sepúlveda and Krämer [16]. We can presume that 

the subsequently improved tongue position in our 

case may also be related to an improvement of 

head posture due to a boost of self-confidence once 

the better retained implant supported denture was 

in place.  

Another interesting finding concerns the 

evolution of the posterior airway and adenoid. 

Literature states that the nasopharyngeal adenoid 

tissues are present during childhood but usually 

spontaneously atrophy by 12 to 14 years of age 

[17]. In our patient, a substantial enlargement of 

the posterior airway occurred, together with an 

obvious decrease of the initially hypertrophic 

adenoid. These changes were more noticeable 

between 15 and 24 years of age and can be 

regarded as a result of functional correction of 

breathing within the context of full-mouth 

prosthetic rehabilitation.  

From the clinical standpoint, posterior 

open bite was a recurrent problem after prosthetic 

restoration. In the front areas, where teeth were 

present, the alveolar ridges developed vertically 

more than in the toothless areas, where vertical 

growth of the ridges was impaired. This 

differentiated growth pattern may be regarded as 

the cause for periodical loss of occlusal contact in 

the distal areas of the arches, where there were no 

natural teeth. Shaw [18] and Nomura [7] reported 

similar clinical problems which they attributed to 

growth.  

The use of dental implants in children 

with ED is subject to debate, as interactions 

between dental implants and growth process are 

not yet fully clarified [4]. Implants placed after 

completion of skeletal growth are reported to have 

greater likelihood for success [3, 8, 19].  There is 

also some evidence that increased functional load 

following placement of implant-supported lower 

denture in adults may induce increase of bone 

mass in the mandible [20, 21]. In our patient, 

implant insertion in the lower jaw was done after 

completion of growth and motivated by the need to 

preserve the remaining alveolar bone in the front 

region as well as by the need for better stability of 

the restoration. The unfavorable anatomy of the 

alveolar ridge imposed surgical repositioning of 

the alveolar nerve prior to implant placement. 

After 30 months the situation remains stable both 

clinically and radiologically. Further follow-up is 

needed in order to assess evolution with time.  

 

5. CONCLUSIONS. 

Craniofacial dynamics in our ED patient 

were positively influenced by early restoration of 

physiological functions, otherwise severely 

impaired by the characteristics of the subject’s 

general condition.  

Specific anatomical features associated 

with ED may not always favor removable 

dentures’ stability or implant insertion, especially 

when a large number of teeth are missing. Surgical 

procedures such as repositioning of the inferior 

alveolar nerve can improve conditions for 

placement of endosseous implants, enhancing the 

stability of the prosthetic restoration and correct 

function. 

Efficient restoration of functions 

(mastication, breathing) can induce anatomic 

changes (gonial angle, adenoid regression) and 

posture improvement (tongue, head) in patients 

with ED.  

Early rehabilitation of altered functions in 

ED patients can favor craniofacial development 
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within a range very close to standard, even though 

a characteristic tendency towards skeletal class III 

remains.  

Further research is needed for better 

understanding of dynamic interactions between 

oral functions, dental implants and condition-

related features of ED patients.   
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