10.5005/jp-journals-10024-1321
Catherine Millet, Jean-Pierre Duprez

CASE REPORT

Multidisciplinary Management of a Child with Severe
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ABSTRACT
Aim: To present a case of multidisciplinary management and
fixed rehabilitation of a young girl with amelogenesis imperfecta
(AI), a severe open bite and occlusal instability.
Background: AI is a genetic disorder characterized by enamel
malformations, disturbances in tooth eruption and significant
attrition. Early diagnosis is essential, since rapid breakdown of
tooth structure may occur, giving rise to acute symptoms and
complicated treatment. As AI is frequently accompanied by
unesthetic appearance, open bite deformity and malocclusion,
a multidisciplinary approach is often required.
Case report: This clinical report describes the condition and
presents the case of a 10-year-old girl with hypocalcified form
of AI. Orthodontic treatment and orthognathic surgery were
performed as part of the prosthetic treatment plan to achieve
acceptable and durable results. They consisted of correcting
class II, posterior crossbite and anterior open bite with a fixed
orthodontic appliance, Lefort I osteotomy, bilateral mandibular
ramus osteotomy and genioplasty. Prosthodontics treatment
consisted of metal-ceramic crowns with low-fusing ceramic for
good long-term results. No deterioration in the rehabilitation was
found after 5 years of follow-up.
Conclusion: Complete restoration of severe AI is a long and
complex process generally extending over several years.
Clinical significance: This article shows the important role of
interdisciplinary approach to treating a patient with AI over a
period of 8 years.
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INTRODUCTION
Amelogenesis imperfecta (AI) is a hereditary dental disorder
that affects the amount, structure and/or composition of
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enamel. AI affects both primary and permanent dentitions,
and exists independently of any other systemic anomaly.1,2
AI prevalence is estimated to occur between 1:700 and
1:14,000; the inheritance pattern may be autosomal
dominant, autosomal recessive or X-linked.3,4 Six genes are
known to cause AI: AMELX (amelogenin), ENAM
(enamelin), MMP-20 (enamelysin), KLK4 (kallikreinrelated peptidase 4), WDR72 (WD repeat containing domain
72) and FAM83H (family with sequence similarity 83,
member H).5,6 The classification proposed by Witkop in
1988 contains four types: Hypoplastic, hypomaturation,
hypocalcified and hypomaturation—hypoplastic with
taurodontism.1 In the hypoplastic type, enamel is relatively
well mineralized but thin with a yellow-brown coloration.
In the hypocalcified type, enamel is formed in relatively
normal amounts but soft and easily removed from the dentin.
This most severe type is characterized by extensive
fracturing and radiopacity similar to that of dentin in
radiographs. In the hypomaturation type, enamel is soft and
opaque with mottled areas. This type is considered to be
benign manifestation of the hypocalcified type. Each type
may be divided into several subtypes depending on the mode
of inheritance as well as clinical, radiographic, histological
and genetic features.7
Numerous clinical features can be associated to AI,
including gingival hyperplasia,8 eruption disturbances,
significant attrition, dental sensitivity, pulp calcifications,
root and crown pathological resorption.9 Craniofacial
features may also be present, such as constricted maxillary
arch, reversed mandibular curve of Spee, and skeletal
anterior open bite (AOB).10,11 Major problems in AI patients
are compromised esthetics and psychological impact.12 In
addition, these patients may face chewing function problems
due to dental sensitivity and loss of occlusal vertical
dimension (OVD) caused by attrition.2,13
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The general aim of the treatment for patients suffering
from AI is to improve dental esthetics and chewing function.
Numerous treatments have been described in adults and
children.14-16 Treatment strategy includes consideration of
patient’s age, severity of the attrition, function, esthetics,
orthodontic need, the periodontal condition and the
socioeconomic status. Most clinical reports in the literature
concern the restoration of dentitions affected by hypoplastictype AI. In the most severe cases, an interdisciplinary team
of specialists is usually required, including a pediatric
dentist, an orthodontist, an oral and maxillofacial surgeon
and a prosthodontist.17
The purpose of this clinical report is to describe the
multidisciplinary management and fixed rehabilitation with
metal-ceramic restorations of a young girl with
hypocalcified AI, a severe open bite and occlusal instability.
CASE REPORT
History, Diagnosis and Treatment Planning
A 10-year-old girl was referred to the Pediatric Dentistry
Department of the Hospices Civils of Lyon, France, by her
orthodontist because of considerable sensitivity and severe
discoloration of all erupted teeth. In the anamnesis, the
patient reported difficulty with mastication and poor selfimage due to tooth appearance. Her medical history was
unremarkable. There was no evidence of systemic disease,
nutritional deficiency, or drug treatments that may have
affected dentition structure during development. The
patient’s hair, skin and nails were normal. The family history
revealed that her father was affected by AI and had received
overdentures when he was 28 years old. Patient has a 3 years
young sister. Both sister and mother have normal teeth.
Extraorally, patient’s face was long and symmetric. No sign
or symptom of temporomandibular joint dysfunction,
including pain, opening limitation or clicking was observed.
Predominant mouth breathing was noticed. Intraoral
examination showed a mixed dentition; first molars and
permanent incisors had erupted except the maxillary left
lateral incisor. Oral hygiene was not satisfactory, with severe
plaque accumulation and gingivitis. All erupted teeth, in
primary and permanent dentitions had a yellowish
discoloration, with many irregularities and porosities.
Enamel was soft and has fractured from the crowns except
in the cervical areas. Cusp structure was altered in the
occlusal portion of molars due to altered posteruptive
breakdown. Composite resin restorations had been
previously placed on all permanent central incisors which
presented an asymmetric gingival contour. Occlusal
examination showed the presence of an AOB, a bilateral
class II Angle molar relationship, and a left posterior

crossbite involving the molars. Radiographic examination
revealed no contrast between enamel and dentin. Enamel
appeared thin, with an irregular surface. The clinical
phenotype and family history suggested an autosomal
recessive hypocalcified AI (Figs 1A to E).
Due to the complex needs of the patient, a
multidisciplinary approach was necessary. Treatment
strategy was defined in three phases. The initial phase
consisted of oral hygiene instruction, improvement
periodontal health and protection of teeth against sensitivity
and wear. The purpose of the second phase was to correct
malocclusion and improve masticatory function with
orthodontic therapy and orthognathic surgery after puberty.
The last phase consisted in prosthodontic procedure
including complete crowns on all teeth to stabilize the results
and improve patient’s appearance. The patient and her
parents were informed about the treatment plan and gave
their informed consent.
Treatment Procedures

Initial Phase
The first two appointments were directed toward obtaining
full cooperation of the child for the predictably long and
stressful sessions to come and toward motivating the child
to adopt a positive approach to oral hygiene. During first
four sessions, primary canines were extracted and preformed
Ni-Cr crowns (Ion, 3M ESPE, St Paul, MN) were placed
on first permanent molars and all primary molars to protect
dentin-pulp complex, stabilize occlusion and decrease risk
of loss of OVD in the future (Fig. 2). Upper and lower
incisors were fitted with polycarbonate resin restorations
(Ion, 3M ESPE) to improve appearance and decrease
sensitivity. Patient’s cooperation was good.

Second Phase: Orthodontic and
Maxillofacial Procedure
Initial orthodontic treatment protocol in mixed dentition
consisted in slow maxillary expansion using a Hyrax
appliance (Fig. 3). The appliance was activated until an
8 mm expansion was obtained. The patient was monitored
at 1 month interval to check for esthetic or functional
problems and was encouraged to use the oral hygiene
procedure established for her at home. Thereafter, the
appliance was passively kept in place as a retainer. During
this period, the child was monitored for permanent tooth
eruption. First premolars were extracted. Second premolars
and canines were fitted with carboxylate resin crowns, and
second molars were fitted with Ni-Cr crowns. Pulp vitality
was maintained for all teeth except for the maxillary left
lateral incisor which required root canal treatment (RCT).
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Figs 1A to E: Clinical photographs, radiograph and pedigree of the patient affected with AI

After teeth had been fitted, fixed orthodontic appliances
were installed on mandibular and maxillary teeth to level
and align dentition within each arch. After having reached
completion of bone growth and 2 years of preoperative
orthodontics, orthognathic surgery was performed to restore
maxillary-mandibular dental relationship. So, at the age of
16, the patient underwent a midline split segmental Lefort I
osteotomy in the upper jaw with impaction of 5 to 6 mm in
the incisive region associated with an 8 mm posterior
impaction. Additionally, a bilateral sagittal split osteotomy
with genioplasty was realized to advance the mandible. The
operation proceeded smoothly and without complication.
After the consolidation period, the patient resumed
orthodontic treatment, comprising closure of little diastemas

322

and rotations. Postchirurgical orthodontic treatment lasted
12 months. In addition, maxillary and mandibular central
incisors required RCT because orthognathic surgery caused
their necrosis (Fig. 4).
Prosthodontic Procedure
When the child was 17.5, preformed crowns were removed
and tooth preparations were completed for individual metalceramic crowns. New interim prostheses with mutually
protected occlusal scheme were fabricated using
autopolymerized acrylic resin (Unifast Trad, GC America,
Alsip, IL) by direct technique. The patient wore the interim
prostheses for 3 months, which allowed her to validate
esthetics, function and comfort. Definitive impressions were
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Fig. 2: Mandibular occlusal view showing preformed Ni-Cr
crowns on primary and permanent molars

mouth to check marginal fit and centric relation position. A
low-fusing ceramic (Ducera, Degussa AG) was then applied
to produce metal ceramic crowns on incisors, canines,
premolars and mandibular molars. Both first and second
maxillary molars were fitted with metal-ceramic crowns
with metal occlusal surfaces. Occlusion was constructed as
mutually protected scheme. A trial evaluation of the ceramic
before final glazing enabled minor occlusal corrections. All
restorations were cemented using glass ionomer cement
(Fuji I, GC Dental Corp, Tokyo, Japan) (Fig. 5). The patient
and her parents were very satisfied with the results (Fig. 6).
There was a substantial occlusal improvement due to
corrections of AOB and posterior crossbite. Class I canine
and molar relationships were obtained on the right side, but
the left side remained with a half-cusp class II relationship.
Recall evaluations at 3-month intervals occurred for a period
of 1 year. Gingival margins were stable with no
inflammation. Evaluation 5 years after treatment showed
good stability of both orthodontic and prosthodontic results
(Figs 7A and B).

Fig. 3: Maxillary intraoral view during expansion

Fig. 5: Facial view of definitive restorations

Fig. 4: Postoperative panoramic radiograph after
maxillofacial surgery

made with individual impression trays using
vinylpolysiloxane (VPS) (Express, 3M ESPE), and occlusal
registrations were obtained with wax wedges (Moyco
Industries Inc, Philadelphia, PA). Working casts were
mounted on a semiadjustable articulator SAM 2 (SAM
Präzisionstechnik, GmbH, Munich, Germany). Precious
alloy (Degunorm, Degussa AG, Hanau, Germany) was used
for producing all frameworks that were tried in the patient’s

Fig. 6: Post-treatment extraoral view
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Figs 7A and B: Intraoral views 5 years after insertion:
(A) Maxillary occlusal view, (B) mandibular occlusal view

DISCUSSION
There is no standard strategy for successful management of
AI. Early recognition followed by appropriate care is
essential to prevent progressive damage of dentition and
the psychological impact of the condition. It is a very long
process that starts in the period of primary dentition.
Craniofacial alterations occur with increased frequency in
people with AI.18,19 In most cases, posterior transverse
discrepancies are due to insufficient maxillary arch width;
therefore, treatment usually involves use of a maxillary,
expansion appliance, which can take many forms.
Ravassipour suggested that the etiology of open bite
malocclusions in the different AI types is multifactorial,
including abnormal eruption of posterior teeth because of
gene mutation affecting both the dental and craniofacial
developmental pathways or environmental factors.11 Many
orthopedic-orthodontic methods have been used to correct
open bites. 20 In most patients, treatment requires a
multisegment Le Fort I osteotomy with tilting of the occlusal
plane.10 Possible complications of multisegment Le Fort I
intrusion osteotomy include periodontal defects and damage
to roots adjacent to osteotomy cuts. Most relapse is noticed
in the first year after surgery, and therefore, final occlusal
rehabilitation should be postponed. 21 In this report,
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endodontic treatment of the four central incisors was
necessary because their roots have been damaged by
maxillofacial surgery. Prosthodontic rehabilitation was
performed 18 months after surgery. Despite a great
improvement in dental esthetics and occlusion, a
compromised occlusal result was achieved. There is a
normal overbite and overjet, but there is still a half-cusp
class II posterior segment relationship on the left side. No
occlusal changes were noted after 5 years.
In the present case, the clinical diagnosis was
hypocalcified type AI. The low degree of enamel
mineralization is likely to be one of the reasons for
posteruptive breakdown.22,23 That is the reason why, in
mixed dentition, molars were restored with stainless steel
crowns to preserve the OVD. Bond strength to permanent
teeth affected by hypocalcified AI is lower than that to sound
teeth.24 In adults, bonded porcelain veneers were often used
for anterior teeth in the hypoplastic type AI. However,
complete-coverage crowns are the preferred restoration for
patients with hypomature or hypocalcified type AI who
experience severe sensitivity due to enamel structure
loss.25,26 Indeed, the risk of enamel breakdown is important
for the palatal surface of maxillary anterior teeth, particularly
if mandibular incisors are in functional contact. Moreover,
in cases with severe discoloration, full-coverage restorations
are required to properly restore teeth. Some authors have
been described the use of all-ceramic crowns as a possible
restorative approach particularly in the hypoplastic form.27,28
Unfortunately, clinical follow-up is often short or
unspecified. Although all-ceramic systems offer certain
advantages (esthetics, biocompatibility, preserving hard
tissues), chipping is reported to be a major complication
associated with the use of all-ceramic materials, especially
zirconia.27,29-31 For anterior crowns, many all-ceramic
restorations were found to demonstrate acceptable longevity
compared with metal-ceramic restorations. However, for
posterior tooth restoration, recent reviews suggest that
relatively few all-ceramic systems will provide predictable
long-term success.29,31,32 In the case of our patient, duration
of transitional, orthodontic, maxillofacial and prosthodontic
treatment phases was considerable (period of 8 years). The
patient wished a reliable rehabilitation to reduce the risk of
reintervention. Considering these reasons and the difficulty
in bonding hypomineralized enamel, the choice was made
to use precious metal alloy with low-fusing ceramic for both
high precision of execution and good long-term results.
Indeed, these materials provide a lower hardness factor on
the occlusal surfaces and may decrease the risk of fracture.
We have treated other cases without complications after
10 years or more.25,33,34 Urzua et al reported a case of
hypocalcified AI rehabilitated with 28 ceramic metal-free

JCDP
Multidisciplinary Management of a Child with Severe Open Bite and Amelogenesis Imperfecta

crowns cemented with adhesive techniques. Their treatments
showed acceptable esthetic, biological and functional
conditions after 4 years.23 Even though the follow-up is not
yet significant, the results obtained with all-ceramic lithium
disilicate crowns are promising.28,35 Future studies with
long-term follow-up will be helpful in evaluating long-term
results of all-ceramic restorations.

11.

12.

CONCLUSION

13.

Full-mouth rehabilitation of patients with severe form of
AI and AOB is a challenge for the dental team. A
combination of orthodontic treatment, orthognathic surgery
and prosthodontics rehabilitation are essential to
successfully achieve esthetic and functional result.

14.

15.

CLINICAL SIGNIFICANCE
Complete restoration of severe AI is a long and complex
process requiring a carefully established protocol for both
initial treatment and long-term prosthetic phase, generally
extending over several years. Early interdisciplinary
treatment greatly enhances both dental esthetics and quality
of life and also improves patient’s self-confidence.
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