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ABSTRACT  

Aim of the study Amelogenesis imperfecta (AI) is a term that describes a group of inherited conditions that 

affect the structure and the appearance of dental enamel in both primary and permanent dentition. Material and 

methods The oral rehabilitation of patients with AI remains a challenge, for the clinician and for the patient, 

because it requires long-term collaboration. To illustrate the difficulties in treatment of such pathology, we 

present a clinical case. Results AI associated with crowding, canine inclusion, and severe enamel impairment 

with associated hyperesthesia, imposed complex orthodontic and prosthetic treatment. Conclusions Long lasting 

treatment that involves an interdisciplinary team of specialized dentists is required in order to properly manage a 

condition such as AI. 
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INTRODUCTION 

Amelogenesis imperfecta (AI) is a term 

that describes a group of inherited conditions 

that affect the structure and the appearance of 

dental enamel, in both primary and permanent 

dentition [1,2]. An average reported 

prevalence of AI is estimated to be <0.5% 

(less than one case in 200), varying on the 

country and region [1-7]. This condition also 

appears in conjunction with alterations in 

other intra-oral and/or extra-oral tissues, the 

term AI being additionally used to describe 

enamel phenotypes in other syndromes [1,2]. 

However, the presence of defective enamel 

without any underlying systemic defects is 

the characteristic trait of AI [2]. 

The formation of enamel, amelogenesis, 

has been described in three functional stages: 

presecretory, secretory and maturation stages. 

In the presecretory stage, the organic matrix 

of the enamel is developed, while in the 

secretory phase the ameloblasts secrete the 

entire thickness of the enamel. Last of all, in 

the maturation stage, there is an increase in 

the inorganic content and the length and 

width of the prisms through an exchange of 

organic contents, water and ions [1]. 

The diverse clinical enamel malformations 

are believed to reflect the timing during 

amelogenesis in which disruptions occur. 

Hence, secretory stage defects result in a thin, 

hypoplastic enamel layer, while maturation 

stage defects result in an enamel that is of 

normal thickness, but pathologically soft [1]. 

Therefore, AI is presented to have various 

phenotypes, being caused by mutations or 

altered expression in five genes: AMEL 

(amelogenin), ENAM (enamelin), MMP20 
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(matrix metalloproteinase-20), KLK4 

(kallikrein-4) and FAM83H [1, 8-10]. There 

are more proteins with roles in cell-cell and 

cell-matrix adhesion, in transport and master 

controllers of amelogenesis. Moreover, there 

is also an emerging group of proteins that 

have functions in enamel development and 

that require further investigation for the time 

being [7,9,11]. 

Depending on the mutation involved, the 

inheritance pattern, the expression of matrix 

proteins and the associated biochemical 

changes, there are various clinical 

appearances of AI [1]. At the moment, there 

are phenotypes of AI described: hypoplastic, 

hypocalcified, hypo maturation and hypo 

maturation-hypoplasia with taurodontism 

[1,12-14]. This clinical classification can be, 

however, confounded by mixed phenotypes 

[9,12]. Different types of AI vary from 

defective enamel formation to complete 

deficiencies in mineral and protein content, 

with the mildest form of AI presenting 

discoloration and the most drastic form 

presenting pitting [1,2,15] 

AI is characterized by hypo mineralisation 

and/or hypoplasia of the enamel, with 

reduced aesthetic appearance and 

discoloration of the teeth, increased tooth 

sensitivity and fragility [1,15]. AI causes 

patients’ problems such as: wear of enamel 

with exposed dentin areas, masticatory 

difficulties, pain, early tooth loss and loss of 

vertical dimension [9,11,12,14-16]. 

Additionally, there are other reported 

clinical features of AI such as: microdontia, 

deviant crown and root morphology, root 

resorption, enlarged pulp chamber, pulp 

stones, gingival enlargement, gingivitis, 

periodontitis, tooth agenesis, dens in dente. 

Moreover, skeletal and orthodontic 

abnormalities, such as overbite, over jet, 

anterior and/or posterior open bite, cross bite 

and crowding have been reported to be 

associated with AI [8,15,16]. 

 

MATERIAL AND METHODS 

The oral rehabilitation of patients with AI 

remains a challenge, for the medical team, 

patient and family, because it requires long-

term collaboration and involvement. To 

illustrate the treatment difficulties of such 

pathology, we present a clinical case. 

12 years old girl, presented for 

physiognomic impairment during speaking 

and smiling. 

We notice oval face form, avoiding the 

exposure of the teeth when smiling (Fig.1) 

 

Figure 1. Face/profile photos before 

treatment 

Patient profile appear convex through the 

anterior position relatively to nasal-frontal 

plane of the upper and lower lip and slightly 

retracted chin. 

The endo-oral examination reveals: 

unsatisfactory oral hygiene, mixed dentition, 

inconsistent with age, changes in colour and 

shape of all teeth (fig.2). 

 

 

Figure 2. The appearance of the dental 
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arches before treatment 

 

The radiological investigation reveals: 

high position of the maxillary canines (the 

roots are completely formed, with the 

modified axis; the crowns overlap the roots of 

the lateral incisors); 5.3 and 6.3 persistent on 

the arch; 3.3 intramaxillary, rotated 90º (fig. 

3). 

 

Figure 3. Orthopantomography before 

treatment 

 

Lateral cephalogram reveal skeletal class I 

(Wits=-1, ANB=2), normodivergent type (Y 

axis=65º, SN-MP=33º) (fig.4). 

 

Figure 4. Lateral cephalogram before 

treatment 

The subsequents diagnosis can be formulated: 

Amelogenesis imperfecta, Dental Maxillary 

Anomally with crowding, persistence 

53,63,73, inclusion 13, 23, 33, chronic 

marginal gingivitis. All the functions of the 

dento-maxillary aparatus are severelly 

afected. The main aetiology is hereditary. The 

therapeutic objectives comprise: control of 

teeth sensitivity, create space for permanent 

canine alignement, surgical exposure of all 

included canines and traction on the arches, 

functional and stable occlusion, prosthetic 

restoration in accordance with growyh and 

development. 

DISCUSSIONS AND EVOLUTION OF 

THE CASE: 

In order to create space: 14, 24, 34, 44 were 

extracted. Orthodontic treatment was 

performed with fixed appliaces using .022 

metalic braces, Roth prescription. The 

alignment and leveling were acomplished in 8 

months using Ni-Ti arches from .014 to 

.016X.022.The included canines (13, 23) 

were surgically discovered and buttons were 

bonded intraoperatively, and with the help of 

a padlock they were pulled with light forces 

onto a steel spring. The collage of orthodontic 

attachments was a challenge, given the 

alteration of the dental enamel. 

At the end of the orthodontic 

treatment (patient age 15 years), patient face 

and profile are harmonious and balanced 

(fig.5). 

 

 

Figure 5. Face/profile photos before 

treatment 

Teeth hypersensitivity and dental aesthetic 

impairment required prosthetic rehabilition, 

using provisional physiognomic crowns. The 

crowns were cemented with glassionomer 

cements, to control and reduce reduce tooth 

sensitivity and allow patient to maintain an 
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adequate oral hygiene(fig.6). 

 

Figure 6. The appearance of prosthetically 

rehabilitated arches 

The crowns have a long-lasting character, 

until the end of the growth processes, when 

complete rehabilitation, in accordance with 

periodontal criteria and aesthetic requirement 

can be made, by means of ceramic crowns. 

 

Figure 7. Occlusion after orthodontic and 

prosthetic treatment 

3rd molars eruption with odontal pathology 

increased painful clinical symptomatology, 

due to enamel mineralization disorders and, 

in this particular situation, the decision was 

made to extract all the wisdom molars. 

 During complex treatment patient 

compliance was adequate as a result of dentist 

permanent motivation and family support. 

CONCLUSIONS 

1. In order to minimize the dental 

pathology caused by the hypo mineralization, 

AI is a disorder that should be diagnosed in 

an early stage.  

2. The oral rehabilitation of children and 

adolescents with AI is complex due to the 

presence of dental and periodontal issues and 

a possibly altered eruption sequence.  

3. Frequent dental appointments that 

involve an interdisciplinary team of 

specialized dentists are required in order to 

properly manage a condition such as AI. 
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