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Abstract

Amelogenesis imperfecta (AI) is a he-

reditary disorder caused by mutations of 

genes primarily involved in the enamel 

formation. Several different types of AI 

have been identified, based on the phe-

notype and on the mode of inheritance. 

Regardless of the type, the dental treat-

ment tends to be the same, favoring the 

complete removal of the compromised 

enamel late in the patient’s life. With the 

new dentistry guidelines that orient clin-

icians towards minimal invasiveness, it 

should be mandatory to intercept pa-

tients affected by AI earlier, not only to 

protect the dentition from further degra-

dation but also to help patients improve 

their self-esteem. This article examines 

the restorative dentistry performed on a 

24-year-old Caucasian female suffering 

from the hypoplastic type of AI, using 

only adhesive procedures. Due to the 

complex needs of the patient, an inter-

disciplinary approach was followed, in-

volving orthodontics, periodontics, and 

restorative dentistry. A full-mouth ad-

hesive rehabilitation was achieved by 

means of direct composite restorations, 

veneer/onlays and facial/palatal ve-

neers. No elective endodontic therapy 

was necessary for restorative purposes. 

The esthetics, mechanics, and biologic-

al success were achieved and main-

tained. The bond to the enamel did not 

show signs of degradation (eg, discolor-

ation or infiltration) even after 5  years of 

function. This is encouraging as it shows 

that adhesive techniques may be a reli-

able approach even in the presence of 

a compromised enamel layer.

(Int J Esthet Dent 2015;10:xxx–xxx)
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Introduction

Amelogenesis imperfecta (AI) is a he-

reditary disorder that includes a group 

of heterogeneous conditions where the 

structure and clinical appearance of the 

enamel is primarily affected.1-5 Gener-

ally, both the primary and permanent 

teeth are involved, appearing smaller, 

discolored, and with irregular surfaces, 

and subject to accelerated wear. The 

dentin and roots are usually normal, even 

though pulp-chamber enlargement and 

pulp calcifications have been reported.1 

The most common clinical findings re-

lated to AI are listed in Table  1.6,7

Normal enamel formation can be di-

vided into three stages: translation and 

secretion of the extracellular matrix, min-

eralization of the matrix, and maturation 

of the enamel. AI results from a disrup-

tion in at least one of these stages, with 

the diversity of phenotypes reflecting 

the stage at which the disruption oc-

curred.5-8 In 1956, Darling proposed the 

first AI classification, identifying five phe-

notypes.9 Since then, several authors 

have tried to order the different expres-

sions of the genetic mutation, which has 

led to 12 different classifications.1,3,10 

The most widely used classification, 

based on the enamel appearance and 

the hypothesized developmental de-

fects, was proposed by Witkop in 1988 

(Table  2), and revised by Nusier in 

2004.10-12 Four types are distinguished: 

hypoplastic, hypomaturation, hypocal-

cified, and hypomaturation-hypoplas-

tic.1-3,10-13

Type I: Hypoplastic

In this type of AI, the enamel is well min-

eralized but its thickness is reduced. 

Clinically, grooves and pits are visible 

on the enamel surface. The teeth are ta-

pered towards the incisal/occlusal face, 

and the contact points are open. Ra-

diographs show a local or generalized 

decreased amount of enamel thickness, 

which appears as a thin, radiodense 

shell on the clinical crowns, with flat or 

absent cusp tips. Type I, which repre-

sents 60 to 73% of all AI cases, corre-

sponds to a defect in the formation of the 

enamel matrix.

Table 1  Most common clinical findings related to 

amelogenesis imperfecta (AI)

compromised periodontal health 

asymmetric gingival contour

hypersensitive teeth

higher risk of cavities 

discolored and pitted surfaces 

diminutive teeth with short clinical crown height 

malformed teeth 

congenitally missing teeth

pulp calcifications

taurodontism 

anterior and posterior open bite 

multiple posterior diastemata 

loss of vertical dimension occlusion 

impaired esthetics
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Type II: Hypomaturation

The enamel presents a normal thickness 

with a hard consistency and a mottled 

opaque, white to yellow-brown or red-

brown appearance. The compromised 

enamel tends to chip away from the un-

derlying dentin rather than wear off. Ra-

diographs show that the enamel thick-

ness is within the normal amount, but 

its density is comparable to that of the 

dentin. A defect in the removal of extra-

cellular matrix protein is thought to be 

the cause of this phenotype, resulting 

in decreased mineral deposition and in-

creased matrix retention. Hypomatura-

tion variants of AI represent 20 to 40% 

of all cases.

Type III: Hypocalcified

This phenotype shows pigmented, sof-

tened, and easily fractured enamel, 

which also appears opaque or chalky. 

Radiographs show normal enamel thick-

ness (immediately after tooth eruption), 

but with a density that is even less than 

the dentin. Hypocalcified variants of AI 

represent 7% of all cases.

Type IV: Hypomaturation- 
hypoplastic

Affected patients present with the body 

and pulp chamber of their teeth en-

larged, and with the floor of the pulp 

chamber and furcation positioned more 

apically, creating posterior teeth with a 

long trunk and shorter roots.

Each of the main types can be divided 

into subgroups based on the inheritance 

pattern (autosomal dominant, autosomal 

recessive, sex-linked, etc).14-16

From a clinical point of view, practi-

tioners would benefit from a classifica-

tion which defines the types of AI in a 

way that distinguishes when the enamel 

is sound enough to be preserved with 

adhesive techniques.17-25 Unfortunate-

ly, such a classification does not exist, 

although recently some researchers 

have begun studying this fundamental 

aspect.1,15 Generally speaking, how-

Table 2  Classification of amelogenesis imper-

fecta proposed by Witkop (1988) 

Type I Hypoplastic

Type IA Hypoplastic, pitted autosomal dominant

Type IB Hypoplastic, local autosomal dominant

Type IC Hypoplastic, local autosomal recessive

Type ID Hypoplastic, smooth autosomal dominant

Type IE Hypoplastic, smooth X-linked dominant

Type IF Hypoplastic, rough autosomal dominant

Type IG Enamel agenesis, autosomal recessive

Type II Hypomaturation

Type IIA
Hypomaturation, pigmented autosomal 
recessive

Type IIB Hypomaturation, X-linked recessive

Type IIC
Hypomaturation, snow-capped teeth, 
X-linked

Type IID
Hypomaturation, snow-capped teeth, 
autosomal dominant

Type IIIA Autosomal dominant

Type IIIB Autosomal recessive

Type IV
Hypomaturation-hypoplastic  
with taurodontism

Type IVA
Hypomaturation-hypoplastic with  
taurodontism, autosomal dominant

Type IVB
Hypoplastic-hypomaturation with  
taurodontism, autosomal dominant
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ever, it could be assumed that when the 

enamel is hard, even though reduced in 

thickness (as in the hypoplastic type), it 

may respond to bonding. 

In this article, the treatment of a 

24-year-old Caucasian female patient 

affected by the hypoplastic type of AI is 

discussed, for whom a multidisciplinary 

approach was necessary, including or-

thodontics, periodontics, and restora-

tive dentistry. Only adhesive techniques 

with minimal (if any) tooth preparation 

were implemented. At the completion 

of the treatment, the patient was very 

satisfied with the esthetic result, while 

the clinician was very happy with the 

biological success (maximum tooth-

structure preservation was obtained). 

The 5-year follow-up confirmed that the 

treatment choice had been correct and 

raised the question of whether aggres-

sive treatments should be considered 

as a best option to treat all patients af-

fected by AI.

Case presentation

A 24-year-old Caucasian female patient 

came for an initial consultation in 2007. 

She was aware of her discolored and 

irregular-shaped teeth and was deter-

mined to improve the appearance of her 

smile. She also complained of general-

ized chronic tooth sensitivity. Her medi-

cal history was noncontributory, and she 

was not a smoker.

The facial clinical examination re-

vealed an increased lower third facial 

height and a convex profile (Fig  1).

A Class II Angle molar relationship, 

Division 1 malocclusion, was evidenced 

on both right and left sides, correspond-

ing to a skeletal Class II malocclusion, 

and a mandibular deficiency. The pa-

tient also had a constricted maxillary 

arch, leading to a bilateral posterior 

crossbite. Intraorally, the clinical crown 

height was reduced and the thin bio-

type gingival presented inharmonious 

Fig 1  A 24-year-old Caucasian female patient whose facial clinical examination revealed an increased 

lower third facial height, a convex profile, and a high smile line.
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levels, very visible when smiling (severe 

gummy smile). At the level of each tooth, 

the enamel was thin and rough, but still 

hard. However, the dentin was exposed 

in several areas, explaining the patient’s 

generalized tooth sensitivity (Fig  2).

Due to the irregular tooth shape, mul-

tiple diastemata were evident. An open 

bite was also present as a result of a 

7  mm overjet and no vertical overlap 

(overbite). In addition, a dysfunctional 

swallowing was identified. Even though 

the patient’s oral hygiene was consid-

ered poor, her motivation and efforts to 

Figs 2 (a to d)  Intraoral views and casts demonstrated the maxillary constriction, the bilateral lateral 

crossbite and Class II Angle Division 1 malocclusion. An open bite was also present. The surfaces of the 

teeth were irregular, with the clinical crowns not completely developed, leading to multiple diastemata.

Fig 3  The panoramic radiograph. While the roots, 

dentin and pulp anatomies were within the normal 

ranges, a generalized reduced thickness of the 

enamel, and several impacted teeth with crowns 

not fully developed, confirmed the diagnosis of hy-

poplastic type AI.
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achieve proper oral hygiene were high. 

No pocket depth deeper than 3  mm 

was recorded, regardless of the gener-

alized gingivitis (presence of bleeding 

upon probing). At the time of first evalu-

ation, defective restorations and caries 

lesions were present on several teeth. 

Emergency endodontic treatments had 

been performed on teeth 26 and 46 by 

her previous dentist. The radiographic 

examination showed a compromised 

enamel layer (thin to absent) on all the 

crowns of erupted teeth. In addition, 

Fig 4 (a and b)  Post-orthodontic intraoral view. Even though the tooth position was not ideal, the or-

thodontic treatment was concluded upon the patient’s request. Fortunately, the palatal expansion already 

obtained was sufficient to proceed with the restorative phase.

Fig 5  After the orthodontic therapy, the overjet 

was reduced to 5 mm but the open bite was still 

present. Additive restorations involving facial and 

palatal veneers were planned to establish the final 

anterior contact points.

the third molar and the maxillary right 

second molar were impacted, with their 

crowns partially developed. However, 

the roots of all the teeth appeared nor-

mal in size and shape (Fig  3). 

Considering these clinical findings, 

a diagnosis of hypoplastic type AI was 

made, based on Witkop’s classifica-

tion.11

Due to the patient’s severe malocclu-

sion, orthodontic therapy was recom-

mended to expand the maxillary arch 

and achieve better posterior occlusal 

contacts prior to starting the reconstruc-

tive phase of the therapy. A removable 

appliance was used for 1 year to ex-

pand the palate. A Class I Angle molar 

relationship and better canine position-

ing were achieved on both right and left 

sides (Figs  4 and 5). However, the maxil-

lary anterior teeth were not intruded dur-

ing the orthodontic treatment, and the 

esthetic concern regarding the gummy 

smile remained. Several esthetic param-

eters, in particular the final incisal edge 

position, were evaluated by using pho-

netics first, followed by a mock-up.

When pronouncing the letter “e”, the 

space between the upper and lower 



GERDOLLE ET AL

9
THE INTERNATIONAL JOURNAL OF ESTHETIC DENTISTRY

VOLUME 10 • NUMBER 1 • SPRING 2015

lips should ideally be occupied almost 

entirely by the maxillary incisors, espe-

cially in a young female. This patient’s 

incisors only occupied about 40% of the 

interlabial vertical space (Fig  6). It was 

decided to retain the length of the right 

central incisor as a reference for the final 

incisors’ edges, while lengthening the 

teeth in the cervical direction to partially 

reduce the gummy smile. 

However, the gingival contours and 

dental proportions also appeared dis-

harmonious in the posterior quadrants. 

To correct the short clinical crowns, the 

posterior teeth could have been length-

ened in the occlusal direction by in-

creasing the vertical dimension occlu-

sion (VDO) and lowering the occlusal 

plane. However, based on the patient’s 

facial height and the existing anterior 

open bite, it was considered inoppor-

tune to increase the VDO, and a more 

invasive solution was chosen (crown 

Fig 6 (a and b)  The patient’s gummy smile was significant, and impossible to resolve without affecting 

the periodontal status of her teeth. A compromise was achieved whereby the gummy smile was reduced by 

a minor crown-lengthening procedure, but not completely corrected. The patient understood the limitations 

involved and agreed to a more conservative procedure.

lengthening, and more invasive occlusal 

preparation for the posterior teeth). To 

obtain the patient’s consensus for the 

crown-lengthening procedure and to 

correctly evaluate its extent, full arch im-

pressions were taken and study models 

were mounted in maximum intercuspal 

position (MIP) using a facebow transfer 

and a semi-adjustable articulator.

A full-mouth wax-up was request-

ed and the laboratory technician was 

asked to extend the wax on the cervi-

cal margins, increasing the height of the 

original crowns. Two silicon keys were 

fabricated on the waxed-up models and 

filled with a tooth-colored, autopolym-

erizing composite material (CoolTemp, 

Coltène). Two full-mouth mock-ups were 

obtained directly in the mouth. Due to 

the mock-up extending above the gin-

gival margins, the final position of the 

clinical crowns after surgery was visu-

alized. With the mock-up in place, the 
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patient was able to evaluate her future 

smile, and approved the clinician’s es-

thetic project (Fig  7).

With the patient’s approval, the crown-

lengthening surgery was performed but 

kept to a minimum. It extended from 

teeth 6 to 6, maxillary and mandibular. 

The bone removal was limited to the 

buccal aspect and did not involve the 

interproximal areas,26 especially at the 

level of the first molars, where the furca-

tions were very close. A 6-month heal-

ing time followed before any restorative 

treatment took place, to allow sufficient 

time for the maturation and stability of 

the gingival tissues (Fig  8).27 

New study models were then ob-

tained and mounted, using a facebow 

transfer in a semi-adjustable articulator. 

The technician waxed up the two arches 

again, covering the occlusal irregular 

surfaces without increasing the VDO. 

Another maxillary key was fabricated. A 

new full-arch maxillary mock-up was de-

livered. After evaluating the esthetic out-

come (incisal edges and occlusal plane 

position), the mock-up was used as a 

reduction key. Through the mock-up, 

depth cuts of 1.5  mm were made. In the 

same visit, all the maxillary premolars 

and the first molars were prepared for 

veneers/onlays (Fig  9).

Fig 7  Full-mouth direct mock-up. The tooth-color-

ed autopolymerizing composite resin material over-

lapped the gingiva. The patient was very pleased 

with the esthetic outcome, and the clinician was 

able to evaluate the planned outcome after crown 

lengthening.

Fig 8 (a and b)  Before and after crown lengthen-

ing (6-months follow-up), the height of the crowns 

was then more compatible with the restorative re-

quirements.
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During the same appointment, the 

maxillary anterior teeth were restored 

with palatal veneers. It was decided not 

to restore the palatal aspect of the two 

canines, since the final contact point 

with the antagonistic teeth would have 

been achieved by the mandibular restor-

ations, eliminating the need to bulk the 

palatal surfaces of the canines (Fig  10). 

Once the mock-up remnants were 

eliminated, the preparations were final-

ized using a rubber dam in order to allow 

the sealing of the dentin before the im-

pression under the most favorable mois-

ture-control conditions. To immediately 

seal the dentin, each area of exposed 

dentin was roughened using a fine grit 

diamond bur (25 to 50  µm). The enamel 

was etched for 30  to 45  s. The dentin 

was treated for only 15  s, then sealed im-

mediately, using a 3-step etch-and-rinse 

adhesive (Optibond FL, Hawe-Kerr).28 

Finally, a thin layer (<1  mm) of flowable 

composite resin (Tetric Flow, Ivoclar Vi-

Fig 9  The posterior veneer/onlays were prepared using the mock-up as a guide. (a) 1.5 to 2 mm depth 

of cut. The maxillary arch was treated at the same time. The preparation of palatal composite resin veneers 

on the incisors did not require any tooth preparation. (b) The immediate dentin sealing of any exposed 

dentin was done under a rubber dam. 

Fig 10  Composite veneer/onlays and palatal veneers (Signum, Heraeus Kulzer) were fabricated on the 

master model at the same time. (a) Notice that the 2 canines remained unrestored. (b) Incisal hooks were 

used for the palatal veneers to help position the restorations.
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vadent) was placed to smoothen the 

preparation surfaces.28-33 The cervical 

margins remained located in enamel, 

2  mm supragingivally. The interproximal 

contacts were slightly opened using thin 

diamond strips.

The preparation protocol was slightly 

different for the incisors because the 

teeth did not present exposed dentin 

on their palatal aspects, although their 

enamel surfaces were extremely irregu-

lar. The palatal surface irregularities were 

cleaned using airborne-particle abra-

sion (CoJet, 30  µm aluminum oxide par-

ticles, 3M ESPE), acid-etched for 30 to 

45  s with 35% phosphoric acid, followed 

by the application of bond (Optibond FL, 

Kerr). A thin layer (<1  mm) of flowable 

composite resin (Tetric Flow) was used 

to cover the preparation surfaces. Final-

ly, the incisal edges were smoothened 

by removing the unsupported enamel 

prisms (Fig  11).

Before the final impression, the surfac-

es coated with composite resin were po-

lymerized under glycerin gel to prevent 

any interactions between the oxygen-

inhibited resin layer and the impression 

material.34 A simple anterior bite regis-

tration was required, since the VDO was 

maintained by the second molars that 

had been left unrestored. The patient 

was invited to bite down on the registra-

tion material and her MIP was recorded. 

To provisionalize the posterior teeth, a 

quick albeit unesthetic solution was pre-

ferred. After isolating the preparations 

with glycerin gel, a one-piece, soft provi-

sional composite resin material (Fermit, 

Ivoclar Vivadent) was inserted bilater-

ally and the patient was again invited 

to bite in order to record her MIP. The 

resin was adjusted and then light-cured 

without cementation.35 No provisional 

restorations were delivered on the an-

terior teeth. 

Fig 11  The palatal as-

pect of the maxillary an-

terior teeth presented an 

irregular enamel. Before 

the final impression for 

the palatal veneers, the 

surfaces were etched 

and sealed with bond 

and flowable compos-

ite resin to smooth their 

aspect.
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After 1 week, the palatal veneers and 

the posterior overlays were bonded un-

der rubber-dam isolation, following a 

similar protocol previously described by 

several authors (Fig  12).30,35-39 

The hybridized dentin was abraded 

(CoJet), the surrounding enamel was 

etched (37% phosphoric acid) for 30 to 

45  s, and 3 coats of organic silane (Mon-

obond-S, Ivoclar Vivadent) were applied 

for 1  min. The preparation at the level of 

each tooth was completed with a layer of 

hydrophobic light-curing bonding resin 

(Optibond FL), which was applied but not 

cured. Simultaneously, the inner surfac-

es of the restorations were conditioned 

by airborne-particle abrasion (CoJet). 

Three coats of silane (Monobond-S) were 

then applied for 60  s and well dried with 

oil-free compressed air. Finally, a thin 

layer of bond (Optibond FL) was applied 

but not cured.36 The restorations were 

bonded one by one using a preheated 

(Calset, AdDent) restorative light-curing 

composite resin (Miris  2, Coltène). The 

composite was directly applied onto the 

tooth before seating each restoration. A 

firm digital pressure on the occlusal sur-

face was used, and the final sitting of the 

restorations was obtained with the aid 

of a plastic-coated ultrasonic tip (Lut-

ing tip, EMS). Due to the presence of 

composite resin hooks at the level of the 

incisal edge of the palatal veneers, their 

insertion and proper positioning were 

easily handled.39 For each restoration, a 

polymerization of 1  min per surface was 

adopted, with attention being paid not to 

heat the underlying pulp (Fig  12).

The rehabilitation of the maxillary an-

terior teeth was completed by means of 

facial veneers (sandwich approach, or 

bilaminar technique), as described by 

Vailati and Belser.38-40 Two additional 

appointments were made to deliver 6 

laminate ceramic veneers (from canine 

to canine). The ceramic veneer prepar-

ation followed standard protocols, de-

veloped and described in detail by vari-

ous authors (Fig  13).30,33,37,38,42-44 Due 

to the already tested additive mock-up, 

very little tissue was sacrificed. The re-

duction of the incisal edges by 1.5  mm 

was, in fact, obtained only by remov-

ing the length added by the palatal ve-

neers.38 A light chamfer was created fol-

Fig 12 (a and b)  Details of the bonding of the maxillary restorations, and the final outcome. At this stage 

of the treatment, the occlusal plane was not in harmony with the incisal edge position (reverse smile). With 

the delivery of the facial veneers at the level of the maxillary anterior teeth, the harmony was then obtained.
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lowing the gingival margin profile, as the 

underlying teeth did not need to be hid-

den. The interproximal contact points, 

already opened during the preparation 

of the palatal veneers, were simply 

smoothened with a fine diamond strip, 

together with the sharp angles (Fig  13). 

Immediate dentin sealing was then 

performed, as previously described. 

The final impression was carried out us-

ing polyvinyl siloxane materials (Virtual, 

Hawe-Kerr) and provisional veneers 

were fabricated using the mock-up sil-

icon key. The retention of the splinted 

provisional veneers relied on the poly-

merization shrinkage of the provisional 

composite material and the presence of 

minimal interproximal excesses. 

The bonding of 6 feldspathic veneers 

(Willi Geller Creation, Jensen) was car-

ried out 2 weeks later, following the pro-

tocol first described by Pascal Magne 

(Fig  14).33,42,43

After completing the restoration of 

the maxillary arch (except for the sec-

ond molars), further appointments were 

scheduled to restore the mandibular pos-

terior teeth. This time quadrant dentistry 

was preferred, rather than restoring the 

mandibular arch at the same time. Four 

appointments were necessary, with the 

task being facilitated by the presence of 

the contralateral posterior support that 

was maintaining the VDO, and the cor-

rect occlusal relationship (MIP).

After restoring the posterior quad-

rants, the 6 mandibular anterior teeth 

were restored. A mock-up guided the 

final preparation for 6 ceramic facial ve-

neers (Fig  15).

Fig 13  The bonding of the maxillary ceramic ve-

neers was achieved under rubber dam isolation, 

starting with the central incisors and proceeding, 

2 by 2, to the lateral incisors and canines on each 

side.

Fig 14 (a and b)  Minimally invasive preparations were necessary to deliver a 1.5 mm average thickness 

for the restorations. Preparations and cementation were done under rubber dam isolation and the cervical 

margins were established 2 mm supragingivally at the level of the cervical enamel.
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During the immediate dentin sealing 

of the exposed dentin, to correct the ir-

regular facial surfaces and allow for the 

fabrication of veneers of equal thick-

ness, the vestibular surfaces of the teeth 

were bulked with a layer of composite 

(Miris 2).43 Finally, the lingual aspect 

was restored with direct composite res-

torations. After 2 weeks, 6 feldspathic 

veneers were delivered, following the 

same adhesive protocol previously de-

scribed (Fig  16).

Fig 15  The treatment ended by restoring the 

mandibular anterior teeth using ceramic veneers 

on the buccal side and direct composite restor-

ations on the lingual aspect. The preparations of 

the veneers were guided by the mock-up to obtain 

an equal thickness for feldspathic ceramic (about 1 

to 1.5 mm). Direct composite resin restorations were 

implemented before the final impression.

Figs 16 (a to c)  Bonding of 6 ceramic veneers and follow-up. Note the perfect gingival integration at 

the 15-day follow-up.
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At the completion of treatment, the 

patient entered into a recall program 

of 3 to 4 months with a dental hygien-

ist. The treatment ended in January 

2010, and during the 5-year observa-

tion time only 3 teeth presented clin-

ical complications. Specifically, teeth 

27 and 47, which had been previously 

restored with direct composite resin 

restorations, presented recurrent car-

Fig 17 (a to e)  Final result at 5-year follow-up. 

Although the gummy smile was still present, a better 

esthetic balance was achieved between the white 

and pink components of the patient’s smile.

ies lesions and were restored again in 

the same manner (with direct compos-

ite resin restorations). In addition, the 

patient had been severely attacked in 

2014 and suffered bruising and multi-

ple wounds on her face and body. In-

trabucally (only) a necrosis was then 

diagnosed on tooth 43, and root ca-

nal treatment was performed on this 

tooth. Otherwise, the tooth sensitivity 
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was greatly reduced and, due to the 

smoother tooth surfaces, oral hygiene 

was facilitated, with an overall improve-

ment in the patient’s periodontal sta-

tus (eg, no bleeding at probing). The 

composite restorations aged without 

macroscopic signs of excessive wear, 

except the loss of the glossy surfaces, 

as is routinely observed in cases of 

extensive composite restorations. The 

restoration margins did not present any 

discolorations or infiltrations (Fig  17).

Finally, the patient was thrilled with the 

esthetic result, which had changed her 

social life incredibly (Fig  18).

Discussion

A correct diagnosis and adequate treat-

ment planning are fundamental to ob-

taining a satisfactory treatment, espe-

cially when a multidisciplinary approach 

is required.7,18,19,21,25 For patients af-

fected by AI, the treatment presents an 

even higher level of complexity, since 

clinicians are not only overwhelmed by 

the severity of the tooth destruction, but 

are also unsure about when and how 

to treat these patients.17 In addition, 

since it is commonly agreed that the 

alterated enamel layer should be com-

pletely removed, full coverage remains 

the treatment of choice.1,17,18,22,24 As 

a full-mouth conventional rehabilitation 

is too aggressive, however, it is gener-

ally postponed until more spontaneous 

degradation of the tooth structure be-

comes evident. Even though this ap-

proach avoids early mutilation of the 

affected patient’s dentition, it does not 

stop the progression of tooth structure 

loss because, unprotected by the alter-

ated enamel, the clinical crowns show 

an accelerated wear.

Adhesive techniques, already imple-

mented in the treatment of young pa-

tients affected by other types of tooth 

destruction (eg, erosion), may be a valid 

option instead, ie, to intercept these pa-

tients earlier with a minimally invasive 

approach.38-40 

When a full-mouth adhesive reha-

bilitation is being considered, clinicians 

should know the specific type of AI, 

as not all forms respond favorably to 

enamel bonding; much depends on the 

histological structure of the enamel and 

dentin of affected patients. AI can mani-

fest in different ways and affect dental 

enamel differently. There is therefore no 

one definitive treatment protocol. The 

main difficulty lies in the diagnosis itself, 

which should be mainly based on mac-

roscopic findings as there is growing ac-

ceptance that a classification of (inher-

ited) enamel defects based primarily or 

Fig 18  The patient was thrilled with the final es-

thetic outcome that was achieved with minimal tooth 

removal (biological success).
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exclusively on phenotype (appearance) 

is problematic and can lead to misclas-

sification of cases.14 For this reason, 

the pattern of inheritance, the mutation 

involved, the expression of matrix pro-

teins, and the biochemical changes as-

sociated with the mutations appear to be 

important discriminators.15 

Genetic diagnosis, however, is pres-

ently only a research tool. In the future, 

genetic testing will be available to iden-

tify the specific mutation that causes 

an inherited disease in a given family.16 

Dental professionals will be able to or-

der these tests; first, to affirm a positive 

diagnosis for each member of a family 

and, second, to enable more accurate 

treatment decisions to be made. For in-

stance, as was previously mentioned, 

not all forms of AI respond favorably to 

enamel bonding, the success of which 

may depend on which specific genes 

are affected.2,12,15 For example, re-

searchers have found that mutations 

in the KLK4 gene result in enamel mal-

formations that do not respond to etch-

ing and bonding, while those caused 

by defects in the enamelin or amelo-

genin genes do.41 Amelogenin is the 

main protein associated with the forma-

tion and characteristics (eg, shape and 

thickness) of dental enamel. If the prime 

defect is in the amount of enamel ma-

trix produced, the enamel will be hard, 

normally translucent, and not subject 

to significant attrition. It might then re-

spond to etching and bonding. In ad-

dition, acid etching and examination 

with scanning electron microscopy42 

have suggested that the presence of 

three different patterns in hypoplastic 

type AI was evidence of normal prism 

structure, as described by Silverstone 

et al.43 Further, microanalytical studies 

with quantitative electron microscopy of 

the calcium concentrations have shown 

that there were no significant differenc-

es in the effects of acid etching between 

hypoplastic type AI and healthy control 

teeth.44-46 The underlying dentin struc-

ture variations are also considered to 

be comparable to normal teeth. Those 

cases with enamel that is reasonably 

hard (ie, less hypomineralized) and thin 

(ie, more hypoplastic) lend themselves 

fairly readily to the use of adhesive pro-

cedures.

By contrast, in some individuals and 

families presenting AI, the phenotype 

may be predominantly or exclusively 

hypomineralized.16 In these cases, etch 

patterns of clinical variants of AI enamel 

may be altered and may not produce 

a good match to normal enamel.42-44 

Additionally, the morphological pattern 

of dentin in hypocalcified AI is relative-

ly similar to sclerotic dentin, which re-

sponds to acid-etch conditioning differ-

ently to the way normal dentin responds.

Thus, given the complexity of enamel 

formation and the variability of the ge-

netic expression of AI, it is probably re-

alistic to routinely base dental treatment 

plans on macroscopic observations un-

til such time as the molecular and pro-

tein pathways of enamel formation have 

been elucidated, and reliable genetic 

tests are available. 

The patient described in this article 

is an example of clinically acceptable 

results, considering the lack of bonding 

failure after 5 years. These observations 

also accord with case reports previous-

ly published by other authors.16,17,19,46 

However, since the affected enamel 

remains a questionable substrate for 
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bonding, early failure of the restorations 

should be considered a risk of treatment 

in some patients.

Further, multiple reinterventions on 

the same tooth should be anticipated 

during the patient’s life. However, due to 

the available adhesive techniques and 

pulp vitality, tooth structure loss could be 

kept to a minimum, especially for the an-

terior teeth, with their triangular shape, 

where the avoidance of full crowns will 

preserve a significant amount of tooth 

structure (eg, mesially and distally). The 

adhesive treatment proposed in this arti-

cle – the sandwich approach (or bilami-

nar technique) – consisted in delivering 

two veneers, one facial and one pala-

tal.38-40 Thanks to two different paths of 

insertion, there was no need to remove 

the undercuts and additional healthy 

tooth structure. 

We are of the opinion that clinicians 

should try using adhesive techniques 

more often for this heterogeneous pop-

ulation of patients, especially consider-

ing that in some AI variants, the altered 

enamel still represents an acceptable 

substrate for bonding.

Conclusions 

AI is a complex hereditary disorder that 

affects the enamel in different ways. One 

common finding, however, is the psy-

chological struggle of the affected pa-

tients, which should influence clinicians 

to address the dental problem as soon 

as possible. On the other hand, deci-

sion-making regarding when and how to 

start treatment is a challenge, consid-

ering the literature only provides case 

reports with limited follow-ups. 

Regarding the highly variable data, 

adhesion on affected enamel cannot be 

considered to be as reliable as other re-

storative treatments. Nevertheless, in our 

opinion, adhesion still remains the first 

option in order to achieve an early, mini-

mally invasive intervention. AI patients 

should be made aware that they will need 

to have their restorations replaced sev-

eral times in their lives. However, we are 

of the opinion that in the long term, fewer 

biological complications (such as loss of 

vitality) will be encountered if an early ad-

hesive rehabilitation is carried out. 

In this clinical report, restorative den-

tistry was performed on a 24-year-old 

Caucasian female patient suffering from 

hypoplastic type AI, using only adhesive 

procedures. Due to the complex needs 

of the patient, an interdisciplinary ap-

proach was followed, involving ortho-

dontics, periodontics, and restorative 

dentistry. The aim of the treatment was to 

immediately protect the remaining tooth 

structure while improving the esthetics 

and enhancing the masticatory function 

of the patient. A full-mouth adhesive re-

habilitation was achieved by means of 

direct composite restorations, veneer/

onlays and facial/palatal veneers. No 

elective endodontic therapy was neces-

sary for restorative purposes. The patient 

was thrilled with the result, and due to the 

minimal invasiveness of the overall treat-

ment, all the teeth had retained their vital-

ity even at the 5-year follow-up (except 

for a traumatic necrosis on tooth 43).

The esthetics, mechanics, and bio-

logical success were achieved and 

maintained. The bond to the enamel 

did not show signs of degradation (eg, 

discoloration or infiltration), which is en-

couraging to clinicians as it shows that 
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adhesive techniques may be reliable 

even in the presence of a compromised 

enamel layer.
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