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Background: Several studies focused on the types of laminate porcelain veneers. This literature also
highlighted on the technique of preparation and new strategies related to this subject. Objectives: the
purpose of this review is to highlight on the technique of preparation and new strategies related to
laminate porcelain veneers. Methodology: data was collected through the related articles published
in the last ten years in Pub Med indexed journals. Conclusion: The knowledge and skills of the
dentists are critical determinants of the attainment of desired treatment outcomes
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INTRODUCTION

Currently, there has been a growing demand for preventive
treatment by patients in dental offices. Such patients are aware
of the importance of preventive care and proper oral hygiene.
In addition, the interest in aesthetics that can be approached by
minimally invasive treatments, as a result of technological,
technical, and material advances, is becoming widely known
by the population. Ceramic veneers are among the minimally
invasive aesthetic treatment options used to improve the tooth
shape and color, as well as replacing composite resin
restorations.Ceramic ~ veneers, when well-planned and
indicated, provide excellent end result to treatments due to the
material property, biocompatibility with the periodontal
tissues, and the possibility of being handled in low thicknesses,
without harming the resistance or the aesthetics of the material.
Thus, procedures are accomplished with minimal wear of the
dental tissue, maintaining the color stability [1]. The use of the
mock-up technique and bonding procedures are very important
to achieve excellent results when working with feldspathic
ceramic veneers for the restoration of anterior teeth [2].
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The clinical success of feldspathic laminate veneers depends
on the appropriate indication and the adequate application of
the available materials and techniques, according to the need
and the goal of the aesthetic and functional treatment [3—
5].The use of a mock-up prevents excessive or incorrect tooth
preparation, as it indicates the exact location and amount of
reduction, necessary to obtain the desired tooth color and
shape, as well as the confection of the feldspathic ceramic
veneers [6].

Type of ceramic material, thickness of restoration and
cement layer: Tabletop or ultrathin occlusal veneers are a
contemporary restorative approach indicated for teeth with
occlusal wear. They consist of an important therapeutic
modality to recover the occlusal vertical dimension of patients
with great occlusal wear related to a parafunctional habit
(Fons-Font, 2006) or physiological processes such as erosions
(7). The main advantage of occlusal veneers is the recovery of
the masticatory function with maximum preservation of dental
structure (8) being a conservative option to traditional onlays
(Gresnigt, 2011) and complete coverage crowns (9).Other
advantages are the possibility to predict the final result with
temporary restorations (Jankar, 2014) and the easiness of
cementation. Although direct composite resins restorations are
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commonly made (10), the use of indirect ceramic materials
may provide greater predictability to the treatment in
recovering the occlusal vertical dimension during a prolonged
time (11). However, multiple factors interfere in restoration
dynamics such as the final appearance of the dental
preparation, restoration geometry and thickness, as well as the
mechanical performance of the ceramic material associated
with the adhesive technique.With the advances in CAD/CAM
(computer aided design/Computer aided manufacturing)
materials and resin cements (12), the loss of dental structure
can be minimized using conservative preparations for occlusal
veneers (13). Several studies have evaluated fracture (12) and
fatigue resistance (14) of restorations made in ceramics or
composite resin (15) of different thicknesses.(11) The authors
observed that thickness is not as influential as the material
under a compressive load, thus allowing tabletop veneers to
resist loads higher than masticatory ones. Until now (13), no
clinical trial or case report has evaluated the most common
type of failure of occlusal veneers. However, according to
laboratorial fatigue tests, cracks in the restoration and
debonding are the most common failure types (16). Therefore,
it is important to understand how stress from masticatory
forces is distributed in occlusal veneers. Computational
simulations from modeling the structures to be evaluated (17)
allows the visualization of stress concentration regions. As
assessed in in vitro studies, defects in stress regions are the
origin of fractures.

Stress patterns in porcelain laminate veneers: Porcelain
laminate veneers (PLVs) have continuously gained popularity
among dental practitioners for the conservative restoration of
unesthetic anterior teeth (18). Introduced by Pincus in the late
1930s, PLV restorations have become predictable in dental
practices because of advancements in porcelain and composite
resin technology (19). PLVs have been used to cover staining
and/or discoloration, for diastema closure, and for accidental
loss of an incisal edge in the anterior teeth with minimum tooth
preparation and improved esthetics (20). The clinical survival
rates of PLVs have improved, and many observational studies
with a follow-up period of 18 months to 15 years report
success rates varying between 56% and 96% in the literature
(21-24). Several factors may affect the long-term endurance of
PLVs such as the thickness of the porcelain, geometry of the
preparation, functional and parafunctional activities, tooth
morphology, and adhesive system (25). On the other hand, the
failures of ceramic veneers are mostly related to debonding
and fractures. Fractures alone account for up to 67% of
recorded ceramic veneer failures during the clinical
observation period of up to 15 years (26). Stress induced by
masticatory and parafunctional forces influences the distortion
and fracture potential of PVLs (27).

Cautious treatment planning as well as accurate tooth
preparation design is vital for esthetics and optimum function.
While appropriate space must be left for the restoration to
possess decent homogeneous thickness for optical properties
and strength, the conservation of the tooth structure should also
be considered (28). In a traditional treatment, a chamfer finish
line is generally placed close to or at the gingival margin, and
the enamel is decreased by 0.3-0.5 mm, which enables
maintenance in strong enamel bonding and the achievement of
appropriate porcelain thickness (29). Four widely accepted
preparation guidelines are justified for PLVs: (30) feathered
incisal edge preparation, which is widened up to the incisal
margin but does not have a precise finish line; incisal overlap

preparation, in which a palatal extension is performed; incisal
bevel preparation, which is performed by making a 0.5-1 mm
bevel at the buccal surface and incisal edge level; and window
preparation, which does not include an incisal edge and is
narrowed to the labial surface, are frequently preferred
preparation designs (31).The variations in an actual clinical
situation generally affect the kind of veneer design, the
essential factors generally considered requisite for enhanced
esthetics (a highly translucent incisal edge), the actual situation
of the incisal edge, the restoration's extension type, and the
stress distribution anticipated at the veneer tooth interface. In
cases of more severe defects such as fractured incisal angles,
discolorations, facial or proximal caries, or previously made
restorations that need to be replaced, another preparation
design should be followed. In such situations, a deeper
preparation, including a palatal and proximal extension, is
required to enhance esthetics and function (22). At present, a
consensus has not been reached regarding the design type to be
applied for PLVs. Some variables in biomedical devices
cannot be measured and monitored through in vivo models, as
it would be ethically controversial to conduct them on live
subjects. Therefore, virtual simulation approaches and models,
such as finite element analysis (FEA), have been used and
become an essential means of evaluation in biomedical
materials (https://doi.org/10.1016/j.jpor.2014.01.001).

The method includes a numerical procedure that can be
utilized to consider the effects of material properties, loading,
geometry, and process variables on the distribution of stress in
dental restorations, taking into account Poisson's ratio and the
modulus of elasticity (29).A precise three-dimensional (3D)
geometry is one of the key compounds for obtaining successful
finite element data for more complicated features such as teeth
and craniofacial structures (15). Computer-based systems can
calculate much more complex issues, and the prognostication
of the outcomes is thereby enhanced by the ability to refine the
mesh (27). Many researchers have used FEA to investigate
stress distributions in dental restorations (28-30). The
restoration of unesthetic anterior teeth has always been a
challenge to a dentist. With the increased demand and patient
awareness, the use of ceramic laminate veneers to restore
unesthetic teeth has increased. However, the longevity of
ceramic veneer has always been questioned because of the
multiple stresses they are subjected to (32).The various factors
which could affect the long-term prognosis of ceramic veneers
include careful case selection, tooth surface, preparation
design, ceramic thickness, laboratory veneer fabrication,
material used for cementation, and functional and
parafunctional activities.Among all the factors affecting the
success rate, preparation design is one of the most
controversial aspects. There are four preparation designs for
veneers. Window and feather edge design does not involve
incisal edge whereas butt joint and incisal overlap design
involve the incisal edge.The occlusal load is another important
factor influencing the long-term success of ceramic veneers.
Hence, the direction of load application during testing has a
significant effect on the result.In the past, various studies have
been performed to evaluate the fracture resistance of ceramic
veneer with different preparations designs, but none has
correlated them with functional movements (33).

CAD/CAM Porcelain Laminate Veneers: During the last
few decades, the demand for the computer-aided design and
manufacturing systems in dentistry has dramatically increased
because of the rapid developments in computer technology and
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science (https://www.hindawi.com/journals/ crid/2019/
6731905/#B1). The idea of CAD/CAM was emerged with the
aim of creating excellent restorations with the least possible
error by the computer, as opposed to the conventional
manufacturing techniques by free hand, which is prone to
numerous subjective failures (35https://www.hindawi.com/
journals/ crid/2019/6731905/#B2). CAD/CAM systems can be
categorized as either chairside or laboratory systems (35).
Chairside CAD/CAM systems allow the clinicians in private
offices to independently design and also machine dental
ceramic restorations within a few hours during a single visit
(36https://www.hindawi.com/journals/crid/2019/6731905/#B1

). Inlay, onlay, porcelain laminate veneer, crown, and bridge
can be produced with today’s CAD/CAM systems.

The clinical technique for porcelain laminate veneers includes
bonding very thin restorations to tooth adhesively in order to
correct an unesthetic appearance of the anterior teeth
(37https://www.hindawi.com/journals/crid/2019/6731905/#B5
). The main reason why PLVs are so demanded restorations is
that they are very minimally invasive restorations and very
good esthetic results can be achieved with them
(38https://www.hindawi.com/journals/crid/2019/6731905/#B6
). With the improvements in CAD/CAM systems, such thin
restorations with a thickness of 0.3 - 0.7 mm could be created
almost perfectly with the help of computer design (39).
Excellent esthetic results can be provided by these restorations
especially with the use of digital workflow in recent years
(Ozturk, 2014). Several medium-to-long-term clinical studies
have evaluated the clinical performance of PLVs produced by
conventional techniques. The success of conventional PLVs in
these clinical trials ranges from 100% to 67% [Jankar, 2014;
Magne, 2012]. However, to the authors’ knowledge, only
limited clinical data about the porcelain laminate veneers
(PLVs) produced by CEREC CAD/CAM chairside systems
have been reported and no long-term clinical results have
existed. Therefore, the aim of this case report is to explain the
clinical procedures for fabricating PLVs with CAD/CAM in a
single session using digital workflow with a facilitating step
and to report a year of clinical results.

Digital Workflow for Virtually Designing and Milling
Ceramic Lithium Disilicate Veneers: Ceramic materials have
been used to mimic the appearance of natural teeth in dental
restorationsfor years now. Several materials and fabrication
methods are available on the market (40). The intention of
ceramics has been to closely imitate the optical properties of
natural teeth while maintaining acceptable biomechanical and
biocompatibility characteristics. Lithium disilicate glass
ceramic using a pressed technique and its applications in
clinical dentistry were introduced in 1998 by Brodkin and
others (41). It is composed of 65% lithium disilicate in the
form of crystalline structures, which results in relatively strong
ceramic with high flexural strength of about 400 MPa, a
fracture toughness of 3.3 MPa m”™, and a good translucency.
Lithium disilicate glass ceramic can be etched and bonded to
both enamel and dentin (42). A solution of 10% hydrofluoric
acid is used to microetch the bonding surface to increase the
bond strength (43). Different clinical applications are
suggested for lithium disilicate ceramics including veneers,
anterior and posterior single crowns, and anterior fixed dental
prostheses (44).By definition, porcelain laminate veneers are
thin bonded ceramic restorations that restore the facial and part
of the proximal surfaces of teeth requiring esthetic restoration
(45). Introduction of the acid-etch technique by Buonocore in

1955 and porcelain etching in 1983 resulted in long-lasting
veneers after adhesive bonding (46). According to the
published literature, the veneer material with the most clinical
data is feldspathic porcelain. However, new research on
ceramics, including hot pressed, is becoming available in the
literature. Lithium disilicate glass ceramic has been used for
veneers, but there are limited clinical data regarding its
outcome (47). Porcelain laminate veneer preparations have the
advantage of being more conservative than full-coverage
crowns and can address some of the limitations of metal-
ceramic full-coverage restorations, such as superior optics and
color control, supragingival margins, and bonding with
improved tissue response (48).Digital technology is emerging
quickly and has introduced many new aspects to contemporary
dental practice. Digital impressions have become an alternative
to conventional polyvinyl siloxane (PVS) impression
techniques and materials. Clinical evaluation of intraoral
digital impressions has shown very promising results. It has
been claimed that all ceramic crowns fabricated using chairside
scanners have superior marginal fit and improved proximal
contact points compared with those fabricated using
conventional impressions (49).The demand for treating
unaesthetic anterior teeth continues to grow. Available options
to restore their aesthetics include conservative treatments, such
as bleaching and direct composite laminate veneers (50), and
reliable but aggressive treatments, such as full crown
restorations (51). However, crown preparations are associated
with some problems, including the extensive removal of the
sound tooth structure and irreversible effects on the dental pulp
(50). Calamia (1984) (52) first described the treatment of
porcelain with hydrofluoric acid and silane to create an
adhesive interface, which serves as the basis for porcelain
laminate veneers (53,54). These tooth-colored materials can
improve the aesthetic outcome of anterior restorations (55).
Improvements in adhesive systems and the development of
new-generation porcelain technology have supported the
growing demand for treating unaesthetic teeth with porcelain
laminate veneers (56).

Studies have shown a 7% failure rate of porcelain laminate
veneers, but failure had no direct impact on the clinical success
in terms of longevity or durability) (57). These restorations are
highly esthetic, biocompatible, and resistant to staining and
wear (58).Porcelain laminate veneer preparation can be a
stressful for dentists with insufficient clinical skills or
experience. Lack of good procedural knowledge frequently
results in failed restorations. Several longitudinal clinical
studies have been performed on the performance of porcelain
laminate veneers placed by general practitioners or specialists,
revealing acceptable results regardless of the type of failure
and/or veneer design (59). An evaluation of the clinical
performance of veneers placed by undergraduate students in
Ireland also revealed satisfactory restorations (60). However,
no studies have been performed in Saudi Arabia regarding the
performance of porcelain laminate veneers placed by dentists
at any level. Case unavailability, the need for time-consuming
continuous and close supervision by clinical instructors, and
procedural difficulty for students may explain the lack of such
reports.

Conclusion

The knowledge and skills of the dentists are critical
determinants of the attainment of desired treatment outcomes
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