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Abstract

Hypomineralized incisor molar syndrome (MIH) results from the action of various etiological factors during the enamel apposition and
mineralization stages during dental development. Clinically, it results in changes in the shape, color and contour of the affected teeth, which
compromises aesthetics and function. Through a clinical case, this study aimed to report the planning, with the aid of digital smile design
(DSD), and the restorative treatment, with ceramic laminate ceramic veneers, of anterior teeth affected by MIH. To provide personalized
treatment to the patient’s needs and expectations, the use of DSD in case planning to a correct diagnosis, simulation and evaluation of aesthetic
rehabilitation. It also favored communication between the patient and the multidisciplinary dental team, and this with the laboratory technician.
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Resumo

A sindrome do molar incisivo hipomineralizado (MIH), é resultante da agdo de varios fatores etiologicos durante os estagios de aposi¢do
e mineralizagdo do esmalte, durante o desenvolvimento dental. Clinicamente, resulta em alterag¢des na forma, cor e contorno dos dentes
afetados, o que compromete a estética e fungdo. Através de um caso clinico, este trabalho teve como objetivo relatar o planejamento, com
auxilio do desenho digital do sorriso (DSD), e o tratamento restaurador, com facetas de ceramicas de dentes anteriores afetados por MIH.
Para proporcionar um tratamento personalizado as necessidades e expectativas da paciente, o DSD foi utilizado no planejamento do caso
para o correto diagnostico, simulagdo e avaliagdo da reabilitagdo estética. Também favoreceu a comunicagdo entre a paciente e a equipe
odontologica multidisciplinar, e desta com o técnico de laboratorio.

Palavras-chave: Hipoplasia do Esmalte Dentdrio. Porcelana Dentdria. Estética Dentaria

1 Introduction loss of tissue, and consequent morphological modifications

. . . . in shape, size, and contour of the teeth affected.>’ The
Increasing numbers of patients are requesting cosmetic

dental procedures to achieve the perfect smile.”* In the restoration of these defects is very important not only for

modern practice of dentistry, it is no longer acceptable esthetic and functional concerns, but also because there may
be a positive psychological impact on the patient’s quality
of life.?

During treatment planning, various factors should be

to modify isolated teeth. It is imperative that clinicians
appreciate the components of a smile to create a final
appearance that is not only physiologically and mechanically
sound, but also esthetically pleasing.>* considered, such as the patient’s age and socioeconomic
Molar (MIH) is a

developmental disturbance affecting dental enamel and

situation, type and severity of the disorder, and the intraoral

Incisor Hypomineralization

and occlusal conditions. Insuch instances, an interdisciplinary

resulting in defects that may compromising at least one of ~ approach is necessary to evaluate, diagnose, and solve

four permanent first molars, and when the permanent incisors ~ functional and esthetic problems.>'* Achieving a successful

are also affected, the condition is considered severe.’”’ The
teeth affected show clearly demarcated opacities on the
occlusal and buccal surfaces and the enamel is generally
discolored, covered by stains that vary from creamy-white
to yellow-dark brown, along with disintegration.’ In fact,

hypomineralization leads to softness and friability, causing
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healthy and functional result requires understanding the
interrelationship among all supporting oral structures,
including the analysis of smile and teeth, temporomandibular
joints, occlusion, and periodontal tissues.!"'? Thus, the
treatment frequently requires a multidisciplinary team and

the use of advanced digital resources, such as the Digital
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Smile Design (DSD), in order to plan the case and recover
dental harmony.>!13:14

The DSD technique uses resources such as digital
photographs, study model, diagnostic wax-up, and intraoral
restorative testing.*'*!> The association of these tools
enables visualizing and evaluating the results before the
treatment, providing patients with a preview of their smile
and preventing potential difficulties. This ensures a final
treatment with a higher chance of esthetic and functional
success.* Therefore, this study aimed to report a clinical case
of a patient with MIH and deficient composite restorations,
in which the treatment included the DSD technique to plan
the esthetic rehabilitation of anterior teeth with ceramic

veneers.

2 Case Report

A 22-year-old female patient was attended at School of
Dentistry with the chief complaint of poor smile esthetics.
The patient signed the Informed Consent Form agreeing
with the beginning of the treatment and the use of the data.
The patient reported psychological discomfort due to the
presence of fractured restorations and stains and expressed
the desired to improve her smile.

During anamnesis, a detailed medical and social
history was obtained. The patient reported that her mother
had had medical problems during pregnancy and that she
was a preterm baby with low birth weight that had to be
treated with antibiotics in early life. The patient reported
not remembering to have suffered either local traumas in
primary teeth or any childhood diseases. Besides, the contact
with fluoride was restricted to toothbrushing with fluoridated
toothpaste and using fluoridated drinking water.

The intraoral examination revealed a general failure of
restorations throughout the dentition (Figure 1A). Enamel
buccal stains and defects were observed on the mandibular
left central incisor (Figure 1B). The patient reported having
similar spots to those in the maxillary left and right central
incisors and that these had been previously restored (Figure
1C). The mandibular first molars presented loss of enamel,
stains, hypomineralization areas, deficient restorations, and
caries lesions on the occlusal and buccal surfaces, as well as
on cusp tips (Figure 1D). However, the functional analysis
revealed Angle Class I relationship in both molar and canine,
as well as preserved vertical dimension of the occlusion.
Thus, the deficient restorations of maxillary and mandibular
first molars were replaced with resin composite (Opallis™)
as the definitive treatment. Due to the clinical appearance of
the defects and the medical history, the diagnosis suggested
was MIH.>7
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Figure 1 - A: The initial appearance of patient; B- D: Teeth
affected by MIH

Source: The authors.

An esthetic evaluation of the patient was also performed.
This evaluation included mounted models, radiographs, a
complete series of intra- and extraoral photographs, color
registration obtained by color scale (Vita Classical™) (A3,5)
and an esthetic evaluation form.” 31617,

The facial analysis revealed a symmetric facial midline, which
corresponded to the maxillary dental midline, interpupillary line
parallel to the intercommissural line, and normal lips (Figure 2A).
In symmetrical faces, the interpupillary line should be parallel
to the commissure line and perpendicular to the midline.!®!8
During the esthetic analysis of teeth, disharmony in smile
appearance was observed. The maxillary anterior teeth exhibited
a darker color, short crowns, different heights of incisal edges,
and different mesio-distal widths between analogous teeth, in
addition to stained and/or fractured restorations (Figure 2B). In
an esthetic smile, the incisal edges of the maxillary anterior teeth
should follow a somewhat convex course that coincide with the
curvature of the lower lip.'®!° The incisal edge curvature should be
parallel to and just above the level of the lower lip. For a moderate
smile, the lateral incisors should ideally remain at the distance of
0.5-1.5 mm from the lower lip, whereas the central incisors and
canines should be in close relationship with the lower lip line."
These characteristics were not observed in the present case.
Young people usually display their upper teeth, so in this case,
the patient’s teeth should be lengthened.'® Asymmetrical gingival
contour and zeniths were observed as well. The ideal harmony
of this specific region should be recovered before the restorative
treatment.'® Moreover, generalized gingivitis, bacterial plaque,
and bleeding on probing were observed. In order to re-establish
the healthy oral environment, oral hygiene instructions were
provided, localized scaling was performed, carious cavities were
restored with glass ionomer (Maxxion R™), and the maxillary
anterior tooth was restored with resin composite (Opallis™),
which improved the immediate esthetics.

In order to plan, the DSD associated with diagnostic wax-
up of the study model, anatomic mock-up, and temporization
allowed the tridimensional visualization of the treatment proposed,
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effective communication among dentists, ceramists, and patients,
resulting in greater outcome predictability.*!'*!® For this purpose,
study models were mounted in centric relation and teeth were
measured by compass (Table 1 and Figure 2C) to determine the
size of the anterior teeth and with a calibrated virtual digital ruler.
Figure 2 - A: Facial analysis; B: The maxillary anterior teeth
exhibiting a darker color, short crowns, different proportions

between analogous teeth and stained and/or fractured restorations
C: Teeth analysis

Source: The authors.

Table 1 - Real measures of the teeth (length and width).

Tooth Inicial Length Initial Width
Maxill (ot Incisal- mesial- 7.5 mm
axiiary rig Incisal- distal- 7.5 mm Width- 7.0 mm
lateral incisor . .
Incisal- middle- 8.0 mm
Maxillarv rieht Incisal- mesial- 9.25 mm
contral irnycisir Incisal- distal- 9.25 mm | Width- 9.5 mm
Incisal- middle- 9.25 mm
Maxillary left Incisal- mesial- 9.0 mm
axitary € - ncisal- distal- 9.0 mm | Width- 9.5 mm
central incisor . .
Incisal- middle- 9.0 mm
. Incisal- mesial- 5.5 mm
Maxillary left |} ol distal- 6.0 mm | Width- 6.0 mm
lateral incisor . .
Incisal- middle- 7.0 mm

Source: Research data.

Then, the measurements were transferred from the tooth
to the pictures to visualize the difference required in width
and length (Figure 3A). The newly established incisal edge
and gingival contour dictated the design of the restorations
in order to better assess the esthetic relationships among
teeth, gingiva, smile, and face”!’ (Table 2 and Figure 3B).
After digital planning and digital simulation of the final
results (Figure 3C), changes were proposed to the patient
and treatment began after her consent. The desired smile
design was communicated to the laboratory technician and
all measurements were transferred to the study model for
a diagnostic wax-up. In this case, the shape, length, and
emergence profile of the teeth were modified (Figure 3D).
The wax-up served as a clear vision of the anticipated smile
design, added predictability to the treatment, and served as a

template for the temporary restoration.

Figure 3 - A-C: Treatment plan using DSD technique; D:
Diagnostic wax up

Source: The authors.

Table 2 - Incisal edge and gingival contour dictated the design of the restorations in order to make a better assessment of the esthetic

relations among the teeth, gingiva, smile and face.

IME= Incisal mesial; ID= incisal distal; IMI= incisal middle; DW= distal width

... Initial . DSD incisal/ . . .
Tooth Initial length Width Gingivectomy distal Final Length Final Width
IME:+1.5mm 6.8 mm
Maxilla right IME:7.5 mm ID: +1.5 mm P.ro ortion
lateral iII:l}(;iSOI' 7 |ID: 7.5 mm 7.0 mm IMI:+1.0 mm 9.0 mm 75"/{?
IMI: 8.0 mm ’ DW: -0.2 mm ’
IME: +0.75 mm
. . 9.0 mm
Maxillary  right | IME:9.25 mm ID: +0.75 mm 11.0 mm Proportion
central ID: 9.25 mm 9.5 mm 1.0 mm IME: +0.75 mm : 81"/p
incisor IMI: 9.25 mm ’ ’ DW: -0.5 mm 0
. IME: +1.5 mm
maxillary —left IM.E 00 mm ID: +1.5 mm 9.0 mm
ID: 9.0 mm 11.0 mm Proportion
central IME: +1.5 mm
S IMI: 9.0 mm 9.5 mm 0.5 mm ) 81%
incisor DW: -0.5 mm
IME: +2.5 mm 6.8 mm
maxillary left | IME: 5.5 mm ID: 2.0 mm y .
. 9.0 mm Proportion
lateral ID: 6.0 mm 6.0 1.0 IMI: +1.0 mm 759
incisor IMI: 7.0 mm - mm - mm DW: +0.8 mm 0
Source: Research data.
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Considering the final cost of the treatment, it was decided
not to include canine Angle Class I in the treatment plan.
Nevertheless, for the maxillary left canine, gingivectomy of
1.0 mm was planned, so that the gingival zenith would be at
the same height as that of its counterpart.

The primary aim of periodontal therapy is to maintain the
tissues healthy, but this was not sufficient from the esthetic
perspective, therefore, a periodontal plastic surgery was
performed to optimize the gingival contour. After 21 days
from (period required for gingival healing), dental bleaching
using a combined technique that included two sessions of in-
office bleaching (35% hydrogen peroxide) and 2 weeks of at-
home bleaching (carbamide peroxide 16% for 4 hours per day)
was carried out followed by dental re-anatomization using
resin composite. 14 Then, the teeth were prepared to receive
porcelain veneers (Figure 4A). A 4138 chamfer diamond bur
was selected for the preparation. Only the maxillary central
incisors were prepared and the buccal surface was reduced to
an average depth of 0.7 mm, leaving more than 80% of the
substrate and more than 90% of the margin in the enamel, with
0.2-mm intrasulcular extension due to teeth discoloration. The
same diamond bur was used to prepare the gingival margin, in
which the reduction was slightly lower because of the small
enamel thickness in this area. The removal of old composite
resulted in a reduction of 2.0 mm in the incisal edge. A 2200
diamond bur was used to remove the contact points because
of the change in the mesio-distal width measurements, and
a butt-joint margin was created at the incisal line angle. The
final preparation presented a chamfered margin with rounded
edges. The preparation was finished with a 4138 fine-grained
chamfer diamond bur. Only the proximal restorations of the
maxillary left lateral incisor were removed and the maxillary
right lateral incisor was not prepared (Figure 4B).

Figure 4 — A: Preparing for veneers; B: Final teeth preparation;
C: impression of prepared teeth; D: Temporary restoration

Source: The authors.

For the impression of prepared teeth, a retraction cord
(Ultrapack) and a polyvinylsiloxane-based impression
material (HydroXtreme™) were used (Figure 4C). Maximum
intercuspal (centric occlusion) bite was recorded. The
maxillary and mandibular casts were sent to the dental
technician for the mapping of color, opacity, and translucence
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of the teeth.

Finally, a template obtained from the diagnostic wax-up
was filled with bis-acryl resin, shade A2 (Structur 2 SC™),
in order to obtain a temporary restoration (Figure 4D).
After adjustment and approval, an accurate impression and
photographs were taken, and the laboratory was instructed
to follow all the parameters of the temporaries for the final
restoration.?

Before luting procedures and after the inspection of the
porcelain veneers (IPS emax Press™) the Try-in paste of the
Variolink Veneer™ luting system was used. Shade A2 was
selected for the procedure, because the porcelain veneers
were extremely thin®® (Figure 5A) and the luting agent color
might interfere with the final result of the restoration.?' For
cementation, the internal surface of the veneers was etched
with 10% hydrofluoric acid (Condac porcelana™) for 20 s.
After washing and air-drying, post-etching cleaning was
performed using 37% phosphoric acid (Condac 37™) for 30 s,
followed by washing and silane application (Prosil™). Silane
primer was placed in the internal surface of the veneers and
allowed to air-dry.'8 A bonding agent (Excite™ F) was applied
and the solvent was allowed to evaporate for 30 s. During
dental treatment, the adjacent teeth were protected with a Tiger
tape. The teeth were etched with 37% phosphoric acid gel for
30 s on enamel and 15 s on dentin, then rinsed with water
for 30 s and dried with absorbent paper. Next, two coats of
the bonding agent were applied, followed by evaporation with
air spray.”> The restorations were then loaded with the luting
agent (variolikVeneer™) and seated on the teeth. A small
brush and floss were used to remove the excess cement before
light curing for 40 s (RADII CAL™). A final verification of
the occlusion was made with articulation paper (Accufilm).
Finishing and polishing were performed with abrasive rubbers
(Cerapol Plus™). The difference between initial and the final
result achieved in this case shows what may be accomplished
using a systematic interdisciplinary approach assisted by DSD
(Figures 5B and 5C).

Figure 5 - A: Porcelain veneers; B: The initial appearance of
patient; C: Final result.

Source: The authors.
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2.1 Discussion

The current socioeconomic and cultural point of view on
esthetic standards establishes that people will be better accepted
if their teeth are aligned in the arches, with a lighter color
and harmonious contacts and contours."” The developmental
disturbances of enamel are presented as structural anomalies
that result from the action of various etiological factors
during the enamel apposition and mineralization stages,
leading to changes in shape, color, and contour of the teeth,
and severely compromising esthetics."®!2?3 Although the
clinical characteristics may be similar, the etiological factors
diverges.™” There were some evidences suggesting that
medical problems during pregnancy, childhood illnesses, or
treatment with antibiotics may represent causative factors.
Although a number of putative factors have been investigated,
the etiology of MIH remains unclear. The teeth affected show
clearly demarcated opacities on the occlusal and buccal
aspects of the crown and the defects vary in color and size, as
seen in the clinical case hereby presented. Severely affected
enamel subjected to masticatory forces soon breaks down,
leading to unprotected dentin, tooth sensitivity, and caries
development.>”’

The esthetic appearance is the main reason why patients
with color changes seek dental therapy.*'#?%?% Treatment
planning involves different factors such as severity and
type of the alteration, whether or not malocclusion is
present, age and socioeconomic situation of patients, and
gingival health.”'>?* Therefore, it is extremely important
for a multidisciplinary team to participate in the evaluation,
diagnosis, and combination of surgical/restorative techniques
to resolve the esthetic and functional changes,”!*'* particularly
in more complex clinical cases such as the one presented in
this article.

Once the alteration was diagnosed, the treatment plan was
established in accordance with the patient’s reality and wishes.
Several treatment alternatives are recommended for MIH and
one possibility addresses surgical procedures that imply the
wear of dental structure and restoration by composite resins,
veneers or ceramic crowns. In the case presented, it was
decided to adopt a cheaper and conservative approach to the
posterior teeth. Thus, the elected treatment was performed
direct restorations on the occlusal surfaces of the lower and
upper molars since there was no need to recover the vertical
dimension of the patient.

The smile design refers to the various artistic and scientific
principles that, when considered collectively, may create a
beautiful smile, provided they are used in compliance with
the esthetic principles of symmetry, ratio, and balance.>!4!s
It should integrate the esthetic functional and emotional
characteristics of the patient® by using all the possible
tools for visualizing the esthetic problem, creating possible
solutions and presenting them to patients, and guiding
the clinical laboratory procedures for achieving the result
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planned.*>!*13 Thus, the main advantages of using digital
resources are the predictability of treatment, improvement
and simplification of teamwork, and communication with
the patient and laboratory.>'®!* For this purpose, a complete
dentofacial analysis should be made, following a specific
evaluation sequence on the relationship among teeth, gingiva,
smile, and face, by means of digital photographs worked on
the computer.'” At a more advanced stage, the markings of
the DSD may be transferred to the study model so to produce
the diagnostic wax-up as a guide to the restorative treatment
to be performed, after the necessary surgical and periodontal
procedures and dental bleaching, if needed.**!*15

The great diversity of esthetic restorative techniques
available appeared due to the advances of dental materials,
which irrespective of direct or indirect application purposes,
currently provide safe and conservative treatments of long
durability.*** In addition, it is important for the scope of
planning to include stages of prevention, maintenance, and of
procedures to be performed prior to the restorative treatment.
These may include treatment methods for correcting gingival
contour imperfections, such as periodontal plastic surgery,
to return the gingival aesthetic harmony.'* Gingival esthetics
relies on achieving a balance of gingival levels from the
central incisors to the canines. The excess of gingival tissue,
in this case, was corrected using resective periodontal surgery
techniques such as gingivectomy. '

After 21 days following surgery, dental bleaching was used
to achieve a lighter reference tooth color, aiming to provide the
future restoration with a more natural appearance.*'*?° Thus,
in order to soften the color difference between stained and
healthy enamel, immediate external bleaching associated with
home bleaching was performed.”** Bleaching treatment is a
more conservative method compared with other methods used
for treating discoloration. Office-type whitening treatment is
one of the most popular methods. It involves the application
of 25%-40% hydrogen peroxide or 16%-35% carbamide
peroxide on the external surface of the teeth. The bleaching
mechanism works on the principle that hydrogen peroxide
penetrates the tooth and generates free radicals that oxidize

the organic stains.”®

However, tooth whitening was not
enough to solve the present case, due to the misaligned shape
of the teeth, requiring the use of more invasive restorative
techniques to restore smile harmony.

The restorative materials used to modify the dental
component of the smile include either dental composite resins
or dental ceramics.*!*!152021 Ceramics have come a long way
after their introduction in regards to esthetic and physical
properties. The extremely esthetic dental ceramics have the
potential to reproduce translucence/opacity and variation in
color, texture, and brightness of natural teeth.!$?* Their surface
is extremely smooth, preventing the adherence of exogenous
pigments. As a result of their development, it was possible
to produce ceramic veneers or contact lenses for anterior
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teeth with a thickness of up to 0.2/0.3 mm. Thus, esthetic
corrections are possible with extremely conservative dental
preparation or even without any type of preparation.*!>

Newly developed pressable lithium disilicate-reinforced
glass ceramics, such as the IPS emax Press™ system, has
become the ceramic of choice for many dentists due to the
satisfactory marginal fit and improved physical properties,
such as higher biaxial and fracture strength and preservation
of esthetic characteristics, which precisely indicate them
for the fabrication of ceramic veneers.*** This is an etchable
ceramic composed of 70% of lithium disilicate crystals. Its
composition includes two crystalline phases and one glass
phase. The main crystalline phase is formed of elongated
lithium disilicate crystals and the second phase is composed
of lithium orthophosphate. The glass phase involves both
crystalline phases incorporated into it.>* Besides the high
flexural strength of up to 400 MPa, this system presents
optical and flexural strength characteristics superior to those
of IPS Empress 1I™.% 1t is highly versatile, with indications
for virtually all clinical situations, especially such as the case
presented, in which after a careful planning analysis using the
DSD and diagnostic wax-up followed by temporization, it was
possible to observe a satisfactory final result obtained with
minimal or no tooth wear. The availability of this translucent
high-strength monolithic ceramic material combined with
the emerging demand for metal-free restorations is probably
why the use of lithium disilicate restorations is so widespread.
Therefore, extremely thin laminated veneers must have
strength and esthetic appearance, which are exactly the
features offered by the IPS e-max Press™ System.

3 Conclusion

A treatment plan which rises from an initial shared
diagnosis is important in interdisciplinary cases. This allows
the specialists to define the different points of view and
better understand the competency fields, so as to plan the
right sequence time for the treatment, targeting treatment to
rehabilitate specific pathogens, as in the case of MIH. An ideal
esthetic treatment should simultaneously promote optimum
shape and function of teeth and tissues while recovering the
beauty of the smile without compromising oral health and
tooth stability. The DSD is an important tool for the effective
development of the dental treatment. Each tool has its function
and, when combined, they provide a customized treatment,
respecting the desires and characteristics of each patient.
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