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Esthetic smile enhancement
with the optimized bonding
technique of biomimetic

laminate veneers

ABSTRACT:

This case report aims to present and discuss the esthetic smile
enhancement with feldspathic ceramic veneers, bonded with ther-
momodified resin to mockup guided preparations, under humidity
control with rubber dam isolation. After clinical, photographic and
model evaluation, the treatment planning consisted of smile aes-
thetic improvement with laminate veneers, aiming the more biomi-
metic approach. After wax-up, guides were obtained for the mockup
and tooth preparations. After impression, the laminate feldspathic
veneers were made using the refractory die technique, followed by
dry and wet intraoral try-in. Rubber dam isolation of the operative
field for predictable restoration luting with thermomodified resin
was followed by finishing or margins. The patient expectation was
fulfilled through correct diagnosis, planning, try-in (mockup) and

optimized bonding of biomimetic feldspathic laminate veneers.

Keywords: Ceramics. Dental cements. Dental aesthetics. Dental

veneers.
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INTRODUCTION

The demand for smile aesthetic has increased nowadays.
The satisfaction when smiling is one of the most import-
ant factors in self-confidence and facial aesthetics. Pa-
tient frustration with the color, shape and size of teeth has
generated a high demand in dental offices." Considering
the consequences of any smile aesthetic treatments with
bonded restorations, combined with patient elucidation,
correct treatment planning and execution will guarantee
not only the achievement of the desired aesthetic improve-

ment, but also the longevity of the proposed treatment.?®

It is not rare the initial condition of the unsatisfied patient
does not present serious aesthetic problems, which could
generate serious social discomfort. However, such cases
are not necessarily easier, since restoring healthy teeth
with minor cosmetic problems demands even greater re-
sponsibility for the dentist, who often finds themselves in
the ethical dilemma of overtreatment.®” The ability to dis-
cuss with the patient their aesthetic demand, therapeutic
options and decide the treatment plan requires a holistic
view of the case and its singularities, which, combined with
knowledge in Biomimetic Restorative Dentistry, enables

more predictable treatment success and longevity.

Treatment type is one of the first factors to be consid-
ered when proposing an esthetic smile enhancement.
Therapeutic options vary from clinical crown lengthening
and dental bleaching to direct or indirect composite resin
restorations or indirect ceramic veneers.58® Ceramic ve-
neers in its thinnest version, known as laminate ceramic

veneers, is an option widely chosen by professionals and
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patients due to the benefits associated with the intrinsic
strength of the material, optical properties and long-term
maintenance of the surface gloss, without pigmentation of
the ceramic material. Among ceramics that can be used
for veneers, lithium disilicate is the most widely chosen,
due to its intrinsic resistance and easier manufacturing
technique, either by the injection or, more recently, CAD/
CAM.® However, the mechanical and optical properties of
feldspathic ceramics are one of the most similar to the hu-
man enamel, an important factor to be considered on the
employment of biomimetic/bioemulative dentistry. This
make layered feldspathic laminate veneers an excellent
option for cases with high aesthetic demand.>" Biomimet-
ic/bioemulative dentistry is based on the capability of both
chosen technique and materias to copy the natural condi-
tions and behavior of natural teeth and the stomatognath-
ic system, considering biology, mechanics, aesthetics and
function.2™2" One of the fundamental principles of biomi-
metic restorative dentistry is the optimized bond to den-
tal tissues, which will enable restorative microretention by
adhesion, therefore no dependence of macromechanical
retention of the tooth preparations, enabling less healthy

dental structure preparation.?

The bonding of ceramic veneers, known as adhesive luting,
represents one of the most critical steps of the treatment,
considering that interface failures constitute the majority
of treatment failure.®*® In order to better achieve mois-
ture control within the oral cavity during adhesive proce-
dures, rubber dam isolation is a highly predictable and

recommended technique.'?° However, in most cases, the
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luting of adhesive restorations is performed with relative
isolation, a less predictable humidity control, although it is
more convenient for the professional and comfortable for

the patient.

Another factor to consider is the chosen luting agent for
veneer adhesive luting. Traditionally, the light-cured resin
cements are the most used, due to the simple application,
associated with its lower viscosity, which facilitates a fast
restoration seating and excess removal. However, restor-
ative composite resins have been used for luting since the
introduction of non-retentive partials restorations such as
ceramic veneers.?"?” The benefits that still justify the use
of restorative composite resin as a luting agent are relat-
ed to its lower marginal deterioration, better color stability
and mechanical resistance.?®%5 The heating of restorative
composite resin with adequate rheological properties can
significantly decrease its viscosity, enabling predictable
seating of even very thin laminate ceramic veneers.®8%
The addition of ultrasonic energy improves excess remov-
al for easier seating of these restorations, so it should be
considered when using the thermomidified resin (TMR)

technique.

Thus, the authors present this case report of esthetic
smile enhancement with the through the use of biomimet-
ic feldspathic laminate veneers, luted with thermomodified
restorative composite resin under rubber dam isolation.
The aim of this case report is to explore the steps involved
in carrying out the treatment, in order to aid the replication

of the chosen approaches.
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Figures 1A, 1B and 1C: Initial condition. Face photography presenting den-
to-facial disharmony. When observing and planning the case with these
photographs, it is possible to assess the real need for a 10 elements inter-
vention, to harmonize the buccal corridor and the anterior esthetic region.
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Figuras 3A and 3B: Diagnostic wax-up and laboratory silicone index for making the intraoral restorative simulation (Mockup).
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Figures 8A and 8B: Final aspect of the feldspathic laminate Veneérs‘;(création ¢
! Since layered feldspathic ceramic is the closest it can get to the mechanical and ,opﬁ,
cal properties of enamel, this treatment option is commonly called biomimetic Ia
inate veneer, or biomimetic contact lens, as originally proposed by Pascal et al.2>812
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< Figures 9A and 9B: Dry and -
wet intraoral try-in of the lam-

inate veneers. The dry try-in
aims to assess margin adapta-
tion. While the wet try-in with
water aims to assess the color
interaction of the veneer and
tooth. The acid treatments of
the parts with hydrofluoric
acid and silanization must be
performed before the wet test.
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Figure 10: (I) Removal of resin and adhesive ex-

cess with a Beavers ophthalmological blade.




©Dental Press Publishing - J Clin Dent Res. 2021 May-Aug;18(2):14-39




Marcondes R, Veras T, Soares C, Carvalho MA Esthetic smile enhancement with the optimized bonding technique of biomimetic laminate veneers

32



©Dental Press Publishing - J Clin Dent Res. 2021 May-Aug;18(2):14-39

33



Marcondes R, Veras T, Soares C, Carvalho MA

DISCUSSION

To meet the aesthetic demands of patients is always a
challenge, which becomes even greater when there is a
concern about the longevity of the intervention. As these
are elective procedures some of the times, the benefits
and consequences of restorative intervention should be
well studied and questioned. The overtreatment concern
also should always be in focus, especially by the dentist,
who is well aware of the inherent consequences of its re-
storative interventions.®%® Once decided to treat, by mu-
tual agreement between dentist and patient, the quality in
execution of each step that involves the treatment are cru-
cial for the longevity of the treatment, not only considering

the survival of the restorations, but also its success.’

This case report describes a restorative intervention on a
patient with high aesthetic demand, where the initial condi-
tion did not necessarily require a restorative intervention.
All possible minimalist restorative approaches, such as the
inclusion of only four or six teeth or even the option of
direct restorations, have been extensively discussed with
the patient, who is a dentist himself, working in the oral re-
habilitation area and had the understanding of the benefits
and limitations of each option discussed. It is extremely
important to discuss with the patient, in a comprehensive
and accessible way, all the benefits and limitations of each
restorative treatment, assisting the patient in taking the
best available decision. Decision making should not be
done based on a dentist preference, technical limitation or
profit obtained from one technique/material over anoth-
er, but on what better meets the patient’s expectations,

considering their initial condition, treatment maintenance,
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biological and financial costs etc.38%° Therefore, it was de-
cided to restore ten teeth in order to change the shape
and volume of the smile — which, in this case, ranged from
the upper left second premolar to the upper right second
premolar. Once it was decided how many elements to in-
clude, then the discussion was about which material would

better meet the patient’s expectations.

Among the available esthetic restorative materials for
the resolution of this case, direct composite resins and
indirect restorations with vitreous ceramics are the most
commonly considered. Both approaches have a high rate
of satisfaction, success and survival rate™4%43 and, there-
fore, should always be objectively considered during the
treatment plan. In the present case, taking into account
the patient’s expectations, indirect ceramic restorations
option was chosen, which generated another discussion:

what technique and ceramic type to be used.

As for the ceramic type, there are several materials and
techniques for obtaining indirect ceramic restorations,
such as feldspathic ceramics in refractory die or milled,
injected or milled lithium dissilicate reinforced ceramics
among other options. Systematic reviews with meta-anal-
ysis suggest there are no differences in complications
rates between lithium disilicate reinforced ceramic and
feldspathic ceramic,* despite better mechanical proper-
ties of lithium dissilicate.*® The survival of lithium disilicate
or feldspathic ceramic veneers have been presented in
the literature with similar outcomes, between 90% and

95% survival rate after five to ten years for feldspathic



ceramic*® and above 90% after five years for lithium dis-
silicate.*” However, the powder/liquid method used for lay-
ered feldspathic veneers presents lower resistance than
that found in milled or injected ceramics, since those have
less homogeneity and more porosity between the layers.®
The material and manufacturing technique choices may
vary depending on the level patient’s understanding and
aesthetic demand, as incisal details obtained by the strat-
ification of feldspathic ceramic in refractory die are op-
tically more natural and dynamic than in other methods,
such as injection or milling followed by staining.?> Often,
this difference is not even perceived by the patient and
perhaps there are no real advantages in choosing a more
costly and sensitive technique for these cases. However,
in the presented case, considering treating a dentist pa-
tient, with high aesthetic demands, the feldspathic in re-

fractory die ceramic technique was chosen.

One of the main factors associated with long term suc-
cess of indirect restorations is the quality of the tooth/
restoration interface. Margin quality control during tooth
preparation, impression, restoration manufacturing, luting
and maintenance is fundamental. There are discussions
about the need for dental preparation for indirect veneers,
which promotes the popularization of unprepared ve-
neers.“® However, minimal preparations in the cervical re-
gions were performed to promote better restoration seat-
ing and adhesive interface control,*® as the real benefit of
unprepared veneers is still questioned.®>®" The mockup
guided tooth preparation restricted to enamel has been
pointed out as ideal for long term survival.®! It is worth em-

phasizing the importance of the mockup for clinical try-in
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of wax-up and also to enable a guided tooth preparation,

restricting to the minimum amount of enamel removal 5254

Moist control is an important factor to be considered
during the adhesion to dental tissues, as contamination of
surfaces by saliva and/or blood can decrease the bond
strength of restorations to dentin or enamel.185556 Al-
though there is no consensus on the need for rubber
isolation for adhesive procedures,®®® in this presented
case, rubber dam isolation was chosen for bonding the
ceramic veneers. A moist control of the operative field is
observed when the preparations are isolated with a rub-
ber dam, which provides the additional benefit of helping
in the slight transient tissue retraction, better exposing the
margins and facilitating the resin excesses removal when
finishing and polishing. Clamp customization facilitates its
use without generating irreversible damage to periodontal
tissues.’® More studies are needed, however, in order to
better understand the real benefits and possible harms

of rubber dam isolation for bonding indirect restorations.

The luting agent is another factor to be considered.
Among the various options, the light cured resin cement
is the most universally accepted and used for adhesive
luting of ceramic veneers. However, there are those who
prefer the pre-heated restorative composite resin tech-
nique, also kRnown as thermomodified resin technique.
This technique consists in off-label using restorative com-
posite resin as a luting agent, which seems to increase the
resistance of the ceramic restoration,®® promoting better
color stability of margins®® and lower marginal gaps? in

laboratory studies. In order to reduce the viscosity of the
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composite resin and, therefore, facilitate the seating of
restorations, preheating this material has been performed
for decades.?'®%6' However, not all restorative composite
resin has the ideal rheological property application as a
luting agent. An ideal rheological propriety on a compos-
ite resin would reduce considerably its viscosity when in-
creasing the temperature. Some have been shown to be
contraindicated, since they greatly increase the thickness
of the luting film.®2 However, there are composite resins
with high amount of inorganic filler and excellent mechan-
ical and optical proprieties that are indicated for the ther-
momodified resin technique, as they do not compromise
the seating of the restorations®” and provide adequate film
thickness.®® In addition to heating, another step that can
be used to facilitate the flowability and favor the seating is
the ultrasound energy.®® Associated with heating, the use
of ultrasound tips has shown reduced film thickness, an

important condition for bonding ceramic restorations.®¢

The patient’'s immediate satisfaction with the treatment
outcome was evident. The shape, color and volume of the
new smile were as expected. The detailed discussion of
restorative options, planning with wax-up and the mock-
up ensured more predictability, ensuring the dental team
when conducting the treatment and also providing better

acceptance by the patient.
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CONCLUSION

The choice of feldspathic laminate veneers made by re-
fractory die technique, bonded using the rubber dam
isolation and thermomodified restorative composite res-
in, with minimal preparations guided by the mochkup, was
crucial for the success of the present clinical case and

patient satisfaction.
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