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Aim: In an attempt to clarify the techniques used in ceramic veneers due
to the scarce literature on the subject, it is aimed, through a review of
literature, to analyze the main causes of failures of this type of procedure.
Methodology: An electronic search of publications was carried out in the
following databases: Google Scholar, PubMed, SciELO; using the
following descriptors: Esthetic Dental, Dental Veneers, Dental
Restoration Failure and Ceramics. The following were adopted as
inclusion criteria: articles published in English and Portuguese, articles
published between the years 2000 to 2018 and articles whose subject
matter is restricted to the subject of ceramic veneers. Results: Through
the review, all the works presented that the ceramic veneers restorations
consist of a very interesting prosthetic alternative for teeth shape
modification, position in the matter of slight corrections, correction of
structural defects, color modification, occlusal rehabilitation, among
other indications. It is often possible to return the aesthetic balance of the
smile with little or no dental wear, which characterizes the procedure as
minimally invasive and relatively conservative, when compared to total
crowns that always require greater reduction of dental structure.
Conclusion: There are certain factors that are of great importance for the
success and longevity of the procedure as the correct indication of the
treatment and adequate choice of the restorative material, followed by
dental preparation; the use of the precise technique, with the field
isolated and free of any contamination.
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Introduction:-

Science has always sought to meet the new demands of needs and often of the dreams that the modern world brings;
through the availability of resources, strategies and techniques, thus satisfying those who use the most varied forms
of their services. Aesthetic dentistry is directly or indirectly responsible for one of the most expressive tools of the
natural beauty of the human being®.

Currently the profile of patients seeking dental care are those who care about oral aesthetics, the search for
consumers to achieve the perfect smile is leading the dental market to a constant growth, where this goal can be
achieved. With this scenario, of the ceramics in which they have shown a rapid evolution in the scientific field, in
order to improve their physical and mechanical properties, to meet the aesthetic needs that are increasingly
demanded by modern society. In this context, it is necessary to know each ceramic system currently available in the
market, from its main characteristics to its limitations.”.

To indicate correctly, it is important to know what to use in each specific clinical situation, since the clinical
longevity of the restorations is a result of a combination of different factors such as: mechanical properties of
materials, damage caused by processing methods (casting, machining, sintering) and the cyclic loads to which the
materials are subjected when in function. The anterior teeth have fundamental importance in the aesthetics of the
face, and for this reason, they are highly valued by the patients who wish to lighten, to increase the anatomy or
position of the teeth, in the search for a more natural and harmonic smile®.

The most frequent reasons that lead to aesthetic dentistry are related to tooth discoloration due to caries, broad
restorations and traumas; situations that can be reversed by the use of restorative procedures, such as porcelain
veneers. The use of ceramic veneers is an important measure adopted in order to remedy possible momentary
damages, the application of ceramics, the procedure by professionals in occupational sciences in the area of dentistry
and aesthetics. It is an aesthetic procedure most sought mainly by people whose work is linked to an appearance and
often related to a self-esteem?”.

The use of porcelain veneers and other types of metal-free restorations is to restore malformed and poorly positioned
teeth, teeth that exhibit color changes involving the vestibular face; can be done by direct or indirect techniques,
where the professional must maintain similar optical, mechanical and biological properties with the natural enamel;
besides qualities such as biocompatibility, durability, high compressive strength, coefficient of thermal expansion
close to dentin and color stability; thus the ceramic veneers were able to combine the conservative requirement of
their preparations with their resistance, biocompatibility and aesthetic qualities”.

However, all this excellence can only be achieved if there is knowledge of the basic principles of dental aesthetics,
as well as the excellent mastery of the technique beyond indication, choice of material, correct technique and follow-
up. It can then present disadvantages such as the need for preparations with greater wear of dental structure,
marginal maladaptation, dentin sensitivity, and even fractures®. Primeiramente, surgiram as porcelanas feldspéticas,
com propriedades ndo muito agradaveis como fragilidade sob tracdo e a fratura. Initially, these ceramic systems
appeared in feldspathic porcelains, with not very pleasant properties, such as brittleness under traction and fracture;
and with the evolution of these materials, the reinforced ceramics were created, with the addition of crystals such as
alumina, leucite, lithium disilicate and zirconia, that increase the resistance of the material, and these innovations
made possible the use of minimally invasive and thic’.

In an attempt to clarify the techniques used in ceramic veneers due to the scarce literature on the subject, it is aimed,
through a review of literature, to analyze the main causes of failures of this type of procedure.

Methodology:-

An electronic search of publications was carried out in the following databases: Google Scholar, PubMed, SciELO;
using the following descriptors: Esthetic Dental, Dental VVeneers, Dental Restoration Failure and Ceramics. The
following were adopted as inclusion criteria: articles published in English and Portuguese, articles published
between the years 2000 to 2018 and articles whose subject matter is restricted to the subject of ceramic veneers
(FIG.1).
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Figure.1:-Descriptive chart of the methodological proposal.

Results:-

Through the review, all the works presented that the ceramic veneers consist of a very interesting prosthetic
alternative for teeth shape modification, position in the matter of slight corrections, correction of structural defects,
color modification, occlusal rehabilitation, among other indications. It is often possible to return the aesthetic
balance of the smile with little or no dental wear, which characterizes the procedure as minimally invasive and
relatively conservative, when compared to total crowns that always require greater reduction of dental structure

(Chart. 1).
Chart. 1:- Author, kind of study, aim, methodology, variables and results of the reviewed studies.
Author Kind of Aim Methodology Results
study

Assis et al., | Literature Indicate  the  main | Original articles on the | In order to achieve success, it
2013% Review causes of failures in | subject were selected in | is necessary, firstly, the
porcelain veneer | journals listed in | planning, in order to
restorations. Pubmed and Medline | determine the most
from 1997 to 2013. appropriate choice of
materials and  technique

employed.
Zavanelli et | Literature To present a literature | A bibliographic research | Analyzing the performance
al., 2018% Review review in which the | was carried out in the | of ceramic veneer, seen in
aim is to characterize | main health databases, | the review work, show high
porcelain veneers. from 2007 to 2017. acceptability by patients,
with  excellent  esthetic
maintenance, for periods of

10 years.
Gonzalez et | Literature Collect scientific data | The review was | The most important
al., 2012%° Review on ceramic laminated | conducted by searching | parameters to determine the
veneers faults. for original articles on | success and longevity of the
the subject in Pubmed | laminates are: correct
periodicals from 1990 to | selection of the case, use of
2012. the ceramic as a restorative
material,  preparation in
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enamel following a wear
technique, among others.

Benneti et al.,
2003*

Literature
Review

To present a literature
review with the main
characteristics of
porcelain veneers.

A bibliographic search
was carried out in the
main health databases,
from 2001 to 2003.

Indirect veneering in
porcelain has been shown to
be efficient and is currently
considered the treatment of
choice for cases of heavily
darkened and / or widely
restored teeth.

Bispo., 2009

Literature
Review

To describe a brief
review on the use of
aesthetic ceramic
veneers as an aesthetic
and conservative
principle of dental
elements that present
forces of segregation.

A bibliographic search
was carried out in the
main health databases,
from 2000 to 2009.

Like all and any restoration
procedure  the  ceramic
veneers has its indications
and contraindications that
must be thoroughly
investigated for the correct
return of the harmony, the
naturalness and the beauty of
the smile

Mondelli et al.,
2003*

Literature
Review

To present a broad
approach regarding the
use of ceramic veneers
as aesthetic and
functionalrehabilitation
treatment of anterior
teeth.

A bibliographic search
was carried out in the
main health databases,
from 2000 to 2003.

The use of ceramic veneers
for the aesthetic and
functional rehabilitation of
the anterior teeth, associated
or not with other cosmetic
treatments, when well
indicated, planned and made,
presents itself as an excellent
restorative option.

Bertoncelo et
al., 2018%

Laboratory
study  (In
vitro)

The objective of this
study was to evaluate
in vitro the influence
of three different
ceramic veneers
methods on the
marginal  adaptation,
before ~ and  after
adjustment, and in the
internal adaptation,
after adjustment.

For each prepared tooth,
three ceramic veneers
were prepared,
according to the cooking
method, totaling 30
ceramic veneers (10 per
method): Gl -
agglutination method
(refractory model); G2 -

injected ceramics
method (IPS Empress);
G3 -  computerized

method (CEREC).

The marginal adaptation was
done by measuring the
maximum value of the
discrepancy  between the
margin and the dental
preparation and the internal
measurement of addition
silicone (Fit Checker 11, GC),
used for the simulated feed.

Zhang et al.,
2006

Laboratory
study  (In
Vitro)

It compared the initial
fatigue strengths of
particles on the
ceramics of alumina
and zirconia.

Alumina or zirconia
plates bonded to
polycarbonate

substrates, in which they
were subjected to single-
cycle and multi-cycle
contact loads (fatigue).
The ceramic
cementation surfaces
were  damaged by
controlled abrasion of
particles, retreatment
with a low charge sharp
diamond, or a blunt
penetrator at high load.
The stresses required to

Damage caused by particle
abrasion, not necessarily are
immediately apparent,
compromised the fatigue
strength of zirconia and
alumina ceramics in crown-
like structures. In the case of
fatigue, small faults
introduced by abrasion of
particles can overcome any
compensatory reinforcing
effect of  compression
associated  with  surface
damage or, in the case of
zirconia, with phase
transformation.
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initiate the radial
fractures were evaluated.

Magalhdes et | Laboratory | To evaluate the | Twenty bovine teeth | When comparing the
al., 2013 study  (In | influence of the color | were collected, prepared | cements, the Y cement
vitro) of resinous | and divided into two | showed higher AE, lower L
cementitious agent on | groups. The roots were | and higher b after AAA than
the final color of | removed and the | WO. Both cements could
minimally invasive | vestibular surfaces were | mask the color of the
porcelain veneers after | polished to obtain a flat | substrate. With AAA, only
accelerated artificial | surface. Porcelain discs | the  Y-tone showed a
aging. (IPS Empress Esthetic) | clinically unacceptable AE,
were produced in a | becoming more yellow
standardized hue (ET1) | (greater b) and losing
and thickness (0.6mm). lightness (L lower).

Discussion:-

The restoration made with porcelain veneers gives quality, when the dental aesthetic joins the gingival health, it is a
restoration that only involves the vestibular face of the teeth; It can be made with composite resin (directly in the
patient's mouth) or with porcelain, which brings aesthetic and color stability advantages, also performed in the
laboratory, ie outside the mouth; the Restorative Dentistry presented the ceramic veneers in an innovative, resistant
and efficient way, favoring in its aesthetic result (Fig. 2) 8.

Figure. 2:- Porcelain veneers.

The first point to be observed when planning a treatment is the range of possibilities for each case, analyzing in
detail the situation of each patient, it is possible to arrive at the indication of a certain treatment; in the case of
ceramic veneers restorations, several are the contraindications, beginning with the wrong selection of the case. Eight
indications are prioritized for porcelain laminated veneers: caries, microdontia, conical teeth, malformed teeth, teeth
discolored by devitalization, teeth altered by color restorations, teeth altered by color (tetracycline, fluorine), spaced
teeth, diastema, , teeth with abrasion or attrition, prosthetic treatment of young patients with permanent dentition®. A
very important factor in the planning of any treatment is the patient's opinion, in which the best option that fits your
case, both in terms of oral health and in economic terms, must be analyzed together with it; must not only obey the
aesthetic desires of consumers, nor the capitalist thinking of the professional™.

Attention should be given to cases with inflamed periodontium and short labial bracings, which in turn may have

obstacles that may impair the smile. Patients who present parafunctions such as bruxism and hardening, teeth with
diminished coronary structure, evident crowding, vestibularized, rotated and attempt to fill diastemas in which they
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are serious, probably generate failures. Extensive pre-existing restorations also tend to generate flaws. The palatal
region of the teeth needs to be healthy or little restored, as it is a very important factor for the success of the
indication*’.

The selection of the material to be used should be done together with the planning of the case, respecting the limits
and the appropriateness of each material, to avoid failures. Among the main materials that stand out most are
Feldspar which is a mineral with high concentration of potassium oxide that confers great resistance to porcelains;
Silica and Oxygen which are components added to dental porcelains as a vitreous matrix, in addition to some other
oxides, such as Alumina, which confer the same qualities of melt temperature, viscosity, mechanical strength,
translucency and opacity; this in turn, having ideal characteristics, in which they provide greater resistance to reduce
points of tension during their cooling, thus blocking the propagation of cracks and avoiding possible fractures®.

The tooth preparation should provide an adequate dimension and space for the material where the ideal thickness of
0.5mm; it is necessary to remove convexities to create a defined insertion path according to the wrapping of the
surfaces, the best route of insertion is the one that requires the least tissue reduction, satisfying the aesthetic and
biological demands, besides providing adequate space for the masking of dark spots and for the cementing agent to
be able to perfectly fit the ceramic veneers to the full extent (Fig. 3)*3. It is necessary to adjust the margins through a
final finishing line of the preparation, facilitating the intra-sulcular location when aesthetics so require; the margin of
the ceramic veneers should remain at the gingival border or with a minimal extent in the groove. Adjustment and
margins finishing are more important from the periodontal point of view, and no significant differences were found
between the sub and supragingival sites™*.

Figure. 3:- Ideal thickness for correct ceramic veneers seating.

If there is not sufficient wear the space for the ceramic veneers is not ideal, however, if there is too much wear and
tear, the enamel areas can be removed and this damages the adhesion because the resin cement and tooth interface is
the first entrance region of the oral fluid. Then, the adhesive failure occurs in 80% or more of the cases when the
remainder is of dentin, being very unlikely when a minimum of 0.5 mm of enamel is preserved; the wear must be
homogeneous, as this allows a standardized thickness of ceramic along the tooth, which increases its resistance.
Where the three main techniques are: free hand wear guide with orientation grooves, the orientation groove method
reconlr;nends a marking with frustoconical drills with rounded end of grooves (dimple method) with the desired
depth™.

The dimple method uses spherical drills of small diameter to mark at various points of the preparation the limit of

wear. Comparing the techniques, the use of small diameter spherical drills and the creation of only one central
groove are those that approach the ideal depth. In the silhouette technique, orientation grooves must be performed to
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control the depth of wear, a cervical groove is made and then the axial™®. Then, the joints of these grooves are only
joined in one half of the tooth, so that a uniformity of wear is visualized, preceded by wear on the other half of the
tooth. In the interproximal area, the vestibular preparation is exceeded, in which the final characteristic resembles a
“U", preserving the proximal contact in tooth structure (Fig. 4)*".

Figure. 4:- Preparation for ceramic veneers by the dimple method.

In order for the margin of the ceramic veneers not to be visible, it is necessary to locate it slightly lingually in the
region of the interdental papilla, an area that determines the mode of insertion of the ceramics, avoiding the creation
of a retention area (Figure 5). For the success of a mold, the preparation should be well made, having particular
characteristics such as smoothness and satisfactory polish'®. Silicone and polyester materials are the first choice,
silicone by addition reaction, is recommended; because it meets the requirements of the job and they are more
stable. It is also recommended to perform the molding with the use of retractor wire, as it facilitates the
identification of the preparation lip, fidelizing the copy of the cervical piece, avoiding failures (Fig. 6)™.

Figure. 5:- Insertion of the retractor wire, intrasulcular region.
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Figure. 6:- Molding on double wire technique.

It is advised to send as much detail as soon as possible to the laboratory, such as the color and the description of the
limits, so that the restoration can achieve the desired success. It is suggested that, for a complete laboratory
prescription, the tonality of the prepared teeth should be recorded; the degree of shade of the laminates; a suitable
interface space obtained by the application of the array spacers; the level of translucency / opacity of the laminates;
the anatZ%my, texture and surface gloss of the laminate; the length, the contacts and the incisal shape of the laminates
(Fig. 7).

Figure. 7:- Diagnostic closure for case planning.

It is indicated that these procedures must be cemented by means of resin cement, which presents excellent interfacial
sealing, is practically insoluble, and allows the transfer of the tension generated on the ceramic to the support
structure, which confers a greater extrinsic resistance of the ceramics®!. Adhesive cementation, on the other hand,
basically involves an interrelation between the surface treatment, cleaning of the adhesives and obviously the proper
selection of the cementing agent. In porcelain veneers the cementing agent is the weakest link in the system because
there is still the contraction of volumetric polymerization that can create a marginal opening or marginal seal loss?.

The thickness of the cement also influences the final result; in this way the ceramic veneers is more resistant when
cemented, presenting its thickness three times more reinforced than normal, implying the need to prepare the dental
surface in this proportion, in order to avoid excessive configuration. The color of the cementitious composite should
also be taken into account in the treatment of ceramic laminates, the color of the porcelain should be approximated
as close as possible to the color of the adjacent tooth. However, the final color of the translucent ceramic restorations

903



ISSN: 2320-5407 Int. J. Adv. Res. 6(4), 896-906

is determined by the thickness of the porcelain, the color and thickness of the cementing agent and the color of the
underlying dental structure®.

For cementation of porcelain veneers a light-curing cement is the preferred one, because the resin cement, although
it matches the color of the substrate at the time of cementation, can change its color as time passes, becoming dark
and with loss of luminosity®. While photopolymerisable, they exhibit greater color stability and working time
compared to chemically cured and dual cure cements; the use of this type of cement facilitates the removal of excess
material Esrior to polymerization and reduces the time required for finishing after the restoration has been
cemented®.

All adjustments in the porcelain veneers should be corrected before cementation so that the laboratory can apply the
final glaze to the external surface of the restoration?®. Corrections performed after this procedure result in a rough
and dull surface, being more prone to spotting by extrinsic staining?’. If any post-cementation correction is required,
it can be performed with fine diamond and microfine finishing drills, under-chilling, thin-edged and microfine
silicone tips, 30-blade finishing drills, discs and sanding strips (Fig. 8)%.

_al’

)

Figure. 8:-Aesthetic adjustment of the ceramic veneers.

Is important to note that the rougher the porcelain surface, the lower the flexural strength of the porcelain. Therefore,
it is recommended that the ceramic veneers be carefully polished®. Although the development of caries lesions on
the margins of the restoration is rare, with the exception of patients with high activity of carious lesions, the sealing
of the final margins of porcelain restoration reduces infiltration in all interfaces®.

Final considerations:-

It can be concluded from this study that:-

There are certain factors that are of reat importance for the success and longevity of the procedure as the correct
indication of the treatment and adequate choice of the restorative material, followed by dental preparation; the use of
the precise technique, with the field isolated and free of any contamination. On the other hand, the cementation
phase is critical and should be performed perfectly, following the correct technique, without saving time or
neglecting possible steps, so the chance of success of this type of restoration increases, and the probability of failure
decreases.
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