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The orthodontist’s role usually begins 
in the late mixed dentition unless other 
concomitant orthodontic challenges such 
as failure of eruption of a central incisor 
arise in the early mixed dentition.

Early and vigorous monitoring of AI 
patients by the general dental practitioner 
and/or the paediatric team will allow 
timely and effective ‘interceptive’ means 
to be applied. It must be remembered that 
interceptive orthodontics should only 
be instigated when it will substantially 
decrease the severity and complexity of 
later treatment. This caveat is particularly 
important in the management of this group 
of patients who require maximum motiva-
tion for what is usually an extensive range 
of dental treatment, lasting several years. 
Ineffective interceptive measures could 
rapidly exhaust a patient’s compliance.

The orthodontist plays a pivotal role in 
closely monitoring the developing denti-
tion and placing the patient’s teeth in the 
ideal position for definitive restorations 
and/or orthognathic surgery that may  
be needed.

There may be psychological concerns 
from the patient’s point of view, particu-
larly if the appearance of the dentition is a 
cause of bullying, and therefore treatment 
may be sought earlier to improve self con-
fidence and esteem.7,8

ASSOCIATED DENTAL FEATURES 
OF ORTHODONTIC RELEVANCE

The common dental features associated 
with AI and their effect on orthodontic 
management are described below.9–11

INTRODUCTION

Amelogenesis imperfecta (AI) is a rare 
developmental abnormality of tooth 
enamel, with variable occurrence of 
approximately 1:4,000 to 1:14,000 in 
Western populations.1–5 Amelogenesis 
imperfecta results in poor development 
or complete absence of tooth enamel of 
the teeth caused by improper differen-
tiation of ameloblasts6 and affects the 
deposition, mineralisation and matura-
tion of enamel in both the primary and 
the permanent dentitions. The presenta-
tion and effects of this condition have 
previously been described in part  1 of  
this series.

Orthodontics in patients with amelogenesis imperfecta can be complicated by commonly occurring dental features in this 
group as well as patient factors. In this article we examine ways to avoid the common pitfalls of orthodontic management 
and the importance of adequate and timely liaison between the general dental practitioner and the multidisciplinary team.

Quantitative and qualitative 
enamel deficiencies

This can be a challenging problem for 
the modern day orthodontist. The dif-
ficulty when using fixed appliances is 
for the orthodontist to manage the weak 
enamel and determine whether the enamel 
can withstand the forces both applied 
during treatment and when removing  
the appliances.

Conventionally bonded (acid-etched) 
fixed appliances can be used but problems 
exist with reliable bond strengths.12 Often 
the bond strengths are lower than ideal, 
leading to multiple bond failures in treat-
ment and the need to step back to ‘pick up’ 
these teeth, thereby increasing treatment 
duration. This is compounded when glass 
ionomer and residual composite placed for 
aesthetics and sensitivity have not been 
thoroughly removed. Debonding of the 
appliance can cause factures to the fragile 
enamel and must therefore be performed 
with caution.

Glass ionomer cement-based adhesives 
are thought to improve appliance reten-
tion as they are less reliant on microtag 
formation, and also help in the reduction 
of further enamel demineralisation. The 
use of sodium hypochlorite to remove 
excess protein surrounding the enamel 
crystals and improve the quality of etch 
in amelogenesis imperfecta cases has been 
described.13 However, this study was con-
ducted in primary teeth and the evidence 
for improved bracket retention with these 
methods remains weak, as does increasing 
etch times in this group of patients.14,15

1Consultant Orthodontist, University Hospital of North 
Staffordshire; 2*Specialist Registrar in Restorative Den-
tistry, Eastman Dental Hospital; 3Specialist Registrar 
in Paediatric Dentistry, Birmingham Dental Hospital; 
4Consultant in Restorative Dentistry, Birmingham 
Dental Hospital; 5Consultant Orthodontist. Edinburgh 
Postgraduate Dental Institute 
*Correspondence to: Kushal Gadhia 
Email: kushalgadhia@nhs.net; Tel: 0203 456 1154 

Refereed Paper  
Accepted 13 January 2012 
DOI: 10.1038/sj.bdj.2012.415 
©British Dental Journal 2012; 212: 485-489

•	Altered quality and quantity of enamel 
can make the attaching and retaining of 
a fixed brace problematic.

•	An idealised orthodontic occlusion is 
not always the treatment goal at the 
end of the orthodontic phase, as the 
multidisciplinary nature implicit in the 
management of AI needs to be considered.

•	Attention needs to be paid to motivate 
the patient as compliance is key to 
attaining a successful outcome.
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Plastic brackets can be used instead of 
metal brackets because they can be removed 
with a hand piece at debond without dam-
aging the enamel surface. Traditional 
banded appliances are old-fashioned, but 
may also be used to overcome some of these 
problems. If the clinical crown height is 
minimal and banding is not possible, the 
use of preformed stainless steel crowns with 
welded tubes or brackets is recommended. 
The use of these coverage crowns will help 
prevent further decrease in vertical height 
and will also enable stable bite raising to 
aid in placing restorations once the ortho-
dontic treatment is complete.16 Both these 
techniques may help minimise the damage 
and further loss of  enamel, but are not aes-
thetically pleasing and are time-consuming 
appliances to place.

The lack of uniformity of enamel cover-
age means that the second and third order 
bends (which are part of a pre–adjusted 
appliance prescription) are not uniformly 
expressed and more detailing bends at the 
end stage of treatment are needed to coun-
teract this when final restorations using 
veneers and crowns are not indicated.

Delayed tooth eruption
The developmental age of the patient 
should be used when assessing AI patients 
for tooth eruption. Occasionally, space 
maintainers may be indicated to prevent 
tipping of adjacent teeth into the space.

Impacted teeth
Preventative approaches such as removal 
of the deciduous canines and space creation 
should be employed even in the absence 
of clear supportive evidence of their effi-
cacy.17 Where a tooth remains impacted 
despite these measures, a decision as to 
whether to radiographically monitor, sur-
gically remove, orthodontically align, or 
autotransplant the tooth needs to be made. 
The patient’s  motivation and in particular 
the general health of the remaining den-
tition must be considered as orthodontic 
extrusion can inadvertently place large 
anchorage demands and possible intrusive 
forces on the remaining dentition.

When orthodontic alignment is the 
treatment of choice, the orthodontist 
is best to request an open exposure (as 
opposed to a closed exposure) from the 
surgeon due to the lower bond strengths 
of the affected enamel.18 This can lead to 

a higher probability of loss of the attach-
ment, that is (the gold chain debonding 
when a closed exposure is used), neces-
sitating further surgical intervention.

If a permanent impacted tooth is surgi-
cally removed, the orthodontist can work 
in collaboration with the restorative team 
to decide whether to close, maintain or 
redistribute the space.

Congenitally missing teeth
The treatment options are the same as for 
a hypodontia case and can largely be cat-
egorised into total space closure obviating 
the need for prosthetic replacement, space 
opening and redistribution of space with 
subsequent restorations.

Root malformations
Alterations in normal root form need to be 
detected before commencement of treat-
ment so that the direction in which the root 
is moved and the magnitude of force to be 
applied can be adjusted accordingly. Root 
malformations have been considered a risk 
factor for orthodontic apical root resorp-
tion. Teeth with blunt or pipette-shaped 
roots were resorbed more than teeth with a 
normal root form.19 This is of great impor-
tance in a group of patients who are known 
to also exhibit generalised root resorption.

Progressive root  
and crown resorption

More rigorous monitoring of root resorp-
tion during orthodontic treatment is rec-
ommended. Occasionally forced extrusion 
of a tooth is required when there has been 
such marked crown resorption that there 
is insufficient tooth material to retain the 
restorative elements.

Taurodontism
This feature of AI can increase the sus-
ceptibility to root resorption during ortho-
dontic treatment.20 In addition to this, 
extractions may be more difficult as the
furcation is located more apically and the
root apices may be shorter and thinner. 
The root morphology exhibited is thought 
to decrease the anchorage value of teeth, 
although this is more a theoretical than 
clinical finding.21

Pulpal calcification
Pulpal calcifications22 are often seen in 
patients with AI. This is further compounded 

Fig. 1a  DPT of a patient with AI. The first 
molars were deemed to be of poor long 
term prognosis and removed. Note the 
lack of radiographic enamel density which 
characterises this condition

Fig. 1b  Three year follow up shows that the 
second molars have attained a satisfactory 
position without the need for orthodontics

Fig. 2a  Standard URA

Figs 2b-c  Aesthetic removable appliance

b

c
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by orthodontic treatment, which can cause 
pulpal calcifications in general patients as 
well as those with AI.23 The need for meticu-
lous oral hygiene around the orthodontic 
appliance is paramount as the lack of a 
protective enamel covering increases the 
ingress of bacteria into the pulp chamber. 
Once this occurs, the pulpal calcifications 
make endodontic treatment challenging. 
Additionally, the orthodontic appliance 
must often be removed around the tooth in 
question for ease of access, causing further 
delays in treatment progression.

Anterior and posterior  
open bite occlusions

Persson et al. found the open bite occlu-
sion frequently found in AI cases to be 
skeletal in origin.24–26 It has been sug-
gested that the frequent finding is caused 
by a genetically determined anomaly of 
craniofacial development, rather than by 
local factors influencing alveolar growth; 
although the causal relationship between 
the enamel defect and the skeletal deform-
ity remains to be explored. This will need 
correcting either with orthodontics alone 
or a combination of orthodontics and 
surgery,27 unless the open bites are to be 
accepted or thought to have been caused 
by severe tissue loss in which case a restor-
ative approach is the treatment of choice.

TREATMENT RATIONALE
The general principles for AI manage-
ment are based upon a comprehensive and 
timely approach, addressing the clinical 
elements as well as the patient’s demands 
and motivation.

There needs to be close liaison between 
the multidisciplinary team for planning in 
the immediate, transitory and long-term 
phases of treatment.

The most challenging aspects of ortho-
dontic treatment in a patient with amelo-
genesis imperfecta is maintaining a high 
level of motivation for what could be a 
prolonged cause of treatment spanning 
many years. Treatment must be divided 
into achievable sectors with clearly defined 
goals that the patient can relate to.

To facilitate this, one must always start 
with the end in mind. The orthodontist 
must wean themselves from the usual goals 
of establishing and achieving Andrews’ six 
keys,28 a perfect occlusion, as the overly-
ing principle is often to place the teeth in 

a position that maximises the placement 
of restorations for function, aesthetics 
and stability. An example of this is that 
many mildly rotated teeth can be left in 
their original positions when the definitive 
plan is for either tooth build up or crown 
placements and full space closure is not 
obligatory.

Treatment for patients with AI occurs 
during three broad phases: infancy, child-
hood and adolescence, and adulthood.

INFANCY (BIRTH TO  
AROUND 5 YEARS OF AGE)

The orthodontist’s input at this stage is 
minimal and treatment remains the main-
stay of the general dental practitioner and 
paediatric team.

CHILDHOOD AND  
ADOLESCENCE (6 YEARS  
OF AGE TO MID/LATE TEENS)

The orthodontist is likely to see the patient 
during this period to advise on appropri-
ate interceptive measures on receiving an 
appropriate referral. This is often for first 
molars of poor long term prognosis, where 
appropriate timing and care can lead to 
excellent outcomes (Figs 1a-b).

The use of removable appliances  
in the correction of malocclusion

This circumvents many of the issues with 
fixed appliances. Careful consideration 
needs to be paid to the retentive element 
due to the decrease in crown height and 
lack of undercuts. Where possible, aesthet-
ics should be considered and improved 
upon to act as an aid in patient compli-
ance. In this case a midline screw was used 
to correct the crossbite (Fig. 2a). However, 
the patient was reluctant to wear the 
removable appliance until the appliance 
was redesigned (Figs 2b-c) to incorporate 
aesthetic elements that were clearly ben-
eficial psychosocially.

The role of functional appliances
Growth modification may play a role 
in treating AI patients with Class  III or 
Class  II malocclusions. In contemporary 
British orthodontics, the use of functional 
appliances is largely for Class  II maloc-
clusions. The vertical element needs to 
be carefully considered and managed, as 
often vertical clearance and an open bite 
are required for subsequent restorations.

The role of fixed appliances
The potential difficulties with bond 
strengths have already been discussed. 
Consideration should be given to appoint-
ment scheduling especially when the 
appliance is placed to allow the patient to 
return to the surgery were the appliance 
to debond.

In addition to this a staged bond up is 
often required due to the sensitivity expe-
rienced by the patient. Figures 3a and b 
illustrate a case where molar bands have 
been used in preference to molar tubes. 
Placement of separators is seldom needed 
due to the crown morphology and absence 
of enamel contacts. A two stage acid etch 
technique was used for bracket placement.

ADULTHOOD (17 YEARS  
OF AGE ONWARDS)

Liaison with oral and  
maxillofacial surgeons

In cases where there is a discrepancy in 
the maxilla or mandible, an osteotomy 
may be required to correct this. With open 
bite problems, a Le Fort 1 osteotomy with 
posterior impaction of the maxilla will 
allow for closure, possibly with mandibu-
lar movement depending on the antero-
posterior problem. This is carried out in 
combination with fixed appliances to align 
and decompensate the arches. Temporary 
anchorage devices could also play a role 
in mild anterior open bites.

Figs 3a-b  Fixed appliances in a patient 
with AI

a

b

BRITISH DENTAL JOURNAL  VOLUME 212  NO. 10  MAY 26 2012� 487

© 2012 Macmillan Publishers Limited.  All rights reserved. 



PRACTICE

In this instance, while the patient 
(Figs 4a-c) had moderate to severe bimax-
illary retrusion, with excessive show of 
gingiva on smiling, her main concern 
was the aesthetics of the teeth. A decision 
was therefore made to accept the skele-
tal components and correct the crossbite 
(Figs 4d-h) before entering the restorative 
phase of treatment.

Liaison with restorative dentists
The definitive restorative phase of treat-
ment is the final phase in the management 
of these patients and this revolves around 
crowns, veneers or resin restorations. 
This phase of treatment for this cohort of 
patients will be described in the next paper 
in this series. Where pre-restorative ortho-
dontics has been undertaken, it is impor-
tant that orthodontic retention to prevent 
relapse is incorporated into this phase of 
treatment either by the nature of the res-
torations provided or by ensuring that new 
retainers are provided for the patients.

CONCLUSION
The orthodontic management of patients 
with amelogenesis imperfecta has been 
described. Of note is the need for a mul-
tidisciplinary approach and the need to 
continually motivate this group of patients 
while using techniques and appliances that 
aim to preserve the fragile tooth structure.
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