Reviews

Porcelain veneers: An update
Licówki porcelanowe – uaktualnienie wiedzy
Omar El-Mowafy1,A,C,D,F, Nihal El-Aawar1,B, Nora El-Mowafy2,E
1
2

Faculty of Dentistry, University of Toronto, Canada
Department of Oral Health Sciences, University of British Columbia, Vancouver, Canada

A – research concept and design; B – collection and/or assembly of data; C – data analysis and interpretation;
D – writing the article; E – critical revision of the article; F – final approval of the article

Dental and Medical Problems, ISSN 1644-387X (print), ISSN 2300-9020 (online)

Address for correspondence
Omar El-Mowafy
E-mail: Omar.El-Mowafy@dentistry.utoronto.ca

Funding sources
None declared

Conflict of interest
None declared

Received on March 8, 2018
Reviewed on April 4, 2018
Accepted on May 4, 2018

Dent Med Probl. 2018;55(2):207–211

Abstract
New glass-ceramic restorative materials have been developed over the last few years, with enhanced
strength characteristics along with desirable optical properties that make them ideal for the fabrication
of esthetic crowns and veneers. The purpose of this paper was to provide an overview of the current state
of the art of porcelain veneers as a viable option for the esthetic treatment of anterior teeth, and to illustrate
the potential of the newly-developed glass-ceramics. Some historical background about the development
of the porcelain veneer concept is provided. A list of indications and contraindications for porcelain veneers
is followed by their preparation designs, with emphasis on the importance of maintaining the preparation
boundaries within the enamel. Impression-taking procedures, provisional restoration fabrication, the choice
of porcelain materials and their intaglio surface treatment are all discussed. A case where veneers made
with a lithium-disilicate glass-ceramic were used to improve the appearance of maxillary anterior teeth
is included. Several studies reporting on the longevity of porcelain veneers up to 12 years are discussed.
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Porcelain veneers are thin-bonded ceramic prosthetics that restore the facial surface and part of the proximal
surfaces of anterior teeth that require esthetic treatment.1
They typically consist of thin shells of porcelain, the fitted
surface of which has been etched with hydrofluoric acid
and coated with a silane coupling agent. Using a resinbased cement, the veneer is bonded to enamel that has
been prepared with a phosphoric acid etchant.2 Due to
their high esthetic appeal, as well as their proven biocompatibility and long-term predictability, porcelain veneers
have become a reliable restorative procedure for the treatment of teeth in the front area of the mouth.3,4
Porcelain veneers were introduced to the profession by
John Calamia of New York University, USA, in the early
1980s.5,6 Their development was one of several innovations and outcomes that followed the discovery of acidetching and bonding to enamel that was first reported by
Michael Buonocore in the 1950s.7 Resin composite formulations based on bisphenol A-glycidyl methacrylate (BisGMA) were introduced to the profession by Rafael Bowen
in the early 1960s.8 These resulted in composite restorations with superior physical and mechanical properties,
leading to enhanced clinical performance. Following the
success of these resin-based restorative composites, resin
cements based on Bis-GMA resin were introduced to the
profession in the late 1970s. This meant that 3 crucial elements for the development of the porcelain veneer technique had been realized: the ability to acid-etch enamel
to produce a microscopically rough surface that is receptive to bonding; the ability to acid-etch the fitted surface
of a feldspathic porcelain veneer with hydrofluoric acid to
create a microscopically rough surface that is also receptive to bonding to the resin; and the availability of a resin
cement that can be used for cementing porcelain veneers
to enamel.9

Indications and contraindications
for porcelain veneers
Porcelain veneers are ideal for the treatment of discolored vital anterior teeth that do not respond well to
bleaching. This includes moderate discoloration caused
by tetracycline staining, excessive fluoride uptake, aging,
and amelogenesis imperfecta.10 Enamel hypocalcification
and fractures can also be corrected with porcelain veneers.5,6,11 They are also useful for closing moderate spacing between anterior teeth and to treat congenital tooth
malformation.12 When there is a need to lengthen or reshape maxillary anterior teeth, porcelain veneers provide
a conservative treatment option.13,14
In contrast, endodontically-treated anterior teeth that
are structurally compromised are not suitable candidates
for porcelain veneers, as they need the bracing provided
by full-coverage crowns to maintain their integrity. Heavily-restored teeth with inadequate enamel are not good
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candidates either, as enamel is the main source of retention for porcelain veneers. Other precluding conditions
are dentition lacking posterior support, poor oral hygiene
and existing parafunctional activity, such as bruxism.15,16
Magne et al. reported that success rates for porcelain
veneers drop to 60% in patients with bruxism activity;
however, this percentage was similar to that obtained for
metal-ceramic crowns used in the same situation.17

Preparation
Porcelain veneer preparation is characterized by minimal removal of the tooth structure. Ideally, porcelain veneer preparation should be confined to enamel in terms
of the periphery and depth. For maxillary anterior teeth,
typical preparation involves the whole facial (labial) surface to a depth of approx. 0.3 mm. In some cases, when
there is a need to lengthen the teeth or close interproximal spaces, an incisal and/or proximal wrap-around is
indicated. However, the key for proper retention of porcelain veneers is to keep the preparation within the
enamel structure. This will ensure superior bonding and
will allow avoiding the potential for postoperative sensitivity, which may happen if the dentin is involved in the
preparation. The finish line of the preparation is typically
of the feather-edge type, considering the minimal amount
of enamel removed. Gingivally, it terminates at the gingival margin. An incisal overlap is performed only when
needed. It can either be extended as a palatal chamfer or
merely as a horizontal incisal reduction (a butt joint).
Porcelain veneer preparations have the advantage of being significantly more conservative than full-coverage
crowns, and can address some of the limitations of metalceramic full-coverage crowns.18 The advantages include
superior optical reflectance due to the elimination of the
metallic core; the ability to place margins supragingivally;
and improved gingival tissue response as compared to
that caused by by some elements in base metal alloys.19

Impression-taking for porcelain
veneers
A vinyl poly-siloxane-based impression material is typically used in a custom or stock tray for veneer impression
preparation. The retraction cord is positioned to expose
the finish line. For computer-aided-designed and computer-aided-manufactured (CAD-CAM) veneers, a digital impression is made with an appropriate scanner.
The temporization of tooth preparation for porcelain
laminate veneers is advocated in order to maintain the
patient’s appearance unchanged and for the overall success of the restoration.20 However, in some cases, providing provisional restorations may be optional. Since
the preparations involve enamel only, the risk of postop-
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erative sensitivity is non-existent, and since contacts between the teeth are not always broken during the preparation, the risk of tooth shifting is remote. However, when
a case dictates the use of provisional restorations, these
should be made as one piece, with no attempt to separate
individual provisional veneers. This ensures better retention by engaging the interproximal areas, and at the same
time maintains the strength of the restorations, which
are rather thin and delicate. One technique for cementing temporary porcelain veneers involves spot-etching
at the center of the facial surface, followed by applying
a bonding resin at the etched point only and using a small
amount of a resin cement for attachment. The use of ordinary temporary cements, which are naturally opaque,
adversely affects the final esthetic outcome of temporary
veneers due to their ultra-thin nature, which allows the
cement opacity to show through.

209

opacity blocks are becoming available and can help to
overcome this limitation. Figure 1 shows 6 maxillary
incisors with discoloration and gingival recession. The
right lateral incisor had previously been restored with
a ceramo-metal crown. Figure 2 shows a postoperative view with 1 crown and 5 veneers made with milled
e.Max® (Ivoclar Vivadent AG, Schaan, Liechtenstein)
lithium disilicate glass-ceramic and cemented into place
with a resin cement.

Types of porcelain used for
porcelain veneer fabrication
Traditionally, veneers are fabricated using the manual
layering technique from feldspathic porcelain. This necessitates the use of refractory dyes to support the condensed layers of the porcelain slurry.11 This technique
permits the use of layers with multiple levels of opacity,
resulting in optimum esthetics. However, the process is
technique-sensitive, and manual mixing and layering
of the porcelain may result in the incorporation of small
voids.21 These voids may cause crack lines or even a fracture to occur over time.
Alternatively, pressed porcelain has been used for the
fabrication of veneers.22 The main advantages of pressed
porcelain are that the resulting veneers have a high level
of accuracy and minimal internal structural defects.23
Recently, CAD-CAM veneers from glass-ceramic
blocks have become available, and their utilization is on
the rise. While such veneers are significantly stronger
than feldspathic porcelain ones, the color of many of the
blocks available is of single opacity.24 However, multi-

Fig. 1. Maxillary anterior teeth with gingival recession and discoloration

Fig. 2. Five lithium disilicate glass-ceramic e.Max® veneers and 1 crown were
made according to a diagnostic mock-up approved by the patient. These were
cemented with a light-polymerized resin cement

Surface treatment
and cementation
Acid etching of the fitted surface with hydrofluoric acid
has become the standard procedure to render the fitted surface microscopically rough.25–27 A silane coupling
agent is applied to the etched surface to enhance bonding to the resin cement.28 For an optimal ceramic–cement
bond, sandblasting the ceramic surfaces with aluminum
oxide particles prior to acid-etching with hydrofluoric
acid is recommended.29
Silane facilitates the adhesion between the inorganic
substrate (porcelain) and the organic polymers (resin cement) by increasing porcelain wettability and interlocking.30 Moreover, silane is a bifunctional molecule that
chemically bonds to the hydrolyzed silicon dioxide of the
ceramic surface on one side and to the methacrylate group
of the resin cement on the other side.31
The attachment of porcelain veneers to the teeth depends on bonding to enamel. An appropriate resin cement is used to achieve this, and to help seal the margins
of the veneers, reinforcing the ceramic structure and providing an opportunity to modify the color of the restoration if needed.32,33 A light-polymerized resin cement is the
only type of resin cement that can be used with porcelain
veneers. This is because self-polymerized and dual-polymerized resin cements can darken with time, leading to
undesirable changes in the color of the veneer.
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As porcelain veneers are very thin, they must be handled carefully during the try-in and subsequent cementation. Excessive finger pressure may cause the veneer to
fracture, particularly when a high-viscosity resin cement
is used. Low film thickness is desirable for optimum adaptation to the tooth substrate.32,33 Seating the restorations
with ultrasonic energy has been recommended.34 The vibrations, based on the oscillation principles of the ultrasonic device, are helpful in altering the viscosity of the cement, which settles the restoration into place, spreading
the luting agent under the restoration and minimizing the
potential for future leakage.35–37
An important key to success is proper occlusal adjustment after the porcelain veneers are cemented. Occlusion
should first be checked in the centric position, and any contacts on the lingual aspects of the newly-cemented veneers
must be removed. Similarly, occlusion must be checked in
the protrusive mandibular excursion, and any contacts on
the lingual aspects of the veneers must be removed. This will
ensure that the veneers will be subjected to minimal compressive/shear forces, which is important for their longevity.

Gingival tissue response
to porcelain veneers
Porcelain veneers are typically associated with favorable
gingival tissue response due to the location of their gingival
margin, which is typically at the gumline or slightly supragingival to the tissues. A proper emergence profile contributes to lowering the incidence of plaque retention, thus
helping in the maintenance of periodontal health.38 The
periodontal response to porcelain veneers reported in the
literature varies from clinically acceptable to excellent.39

Longevity of porcelain veneers
The long-term success of porcelain veneers depends
on careful case selection, the design of tooth preparation,
the material, the laboratory fabrication, and the insertion procedure. Several studies reporting on the longevity
of porcelain veneers have been published. Fradeani et al.
stated that feldspathic porcelain and glass-infiltrated ceramic veneers presented survival rates ranging from 96%
to 98% at a 5-year evaluation.40 Similarly, Della Bona and
Kelly reported overall failure rates for ceramic veneers
of less than 5% at 5 years.41
D’Arcangelo et al. reported that 119 porcelain veneers had
a survival rate of 97.5% at a 7-year evaluation.42 In a retrospective study by Gurel et al., evaluating 580 porcelain veneers with various preparation designs for a 12-year period,
an overall survival rate of 86% was observed.43 The most
frequently observed type of failure was a veneer fracture.
Preparations with margins on dentin were 10 times more
likely to lead to failure than those with margins on enamel.
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Beier et al. stated that porcelain veneers offer predictable and successful restoration with an estimated survival
rate of more than 10 years.44 Layton and Walton reported
the longevity of feldspathic porcelain veneers as up to 12
years; at 5 years, the survival rate was 96%, dropping to
93% at 10 years and to 91% at 12 years.45 A cumulative
success rate of approx. 93% was reported after a 15-year
retrospective clinical observation.46 In a 10-year prospective clinical trial that involved 87 porcelain veneers, none
of the veneers were lost. At 5 years, 92% remained in use
without the need for clinical intervention; however, at 10
years, the percentage dropped to 64%.47 Large marginal
defects were the main failure mode (20%), particularly
when the veneer ended on an existing composite restoration; a porcelain fracture (11%) was the next most frequent
failure. Only 4% of the veneers needed to be replaced at
the 10-year mark.
In a recent systematic review by Morimoto et al., 899
studies were identified, but only 13 were analyzed.48 An
overall survival rate of 89% at 9 years was reported; the
survival of glass-ceramic veneers (94%) was higher than
that of feldspathic porcelain veneers (87%). Failure modes
included debonding (2%), a fracture (4%), caries (1%), and
discoloration (2%). Figure 3 shows a case of a fractured
porcelain veneer on a canine.
Calamia and Calamia enumerated keys to success for
porcelain veneers that may lead to their survival for up
to 25 years.49 These included proper treatment planning,
preparations terminating in enamel, proper selection
of the ceramic to be used, and proper cementation.
In conclusion, porcelain veneers have been used in the
profession for more than 30 years. They are characterized by a conservative preparation design with minimal
enamel reduction. Proper case selection is key for their
success. Several studies have indicated a high survival
rate over the long term. When failure occurs, it frequently
involves a veneer fracture. The introduction of milled
glass-ceramic materials is expected to overcome the fracture issue due to the enhanced strength of this material as
compared to the original feldspathic formulations.

Fig. 3. Maxillary left canine with a vertical fracture of a feldspathic porcelain
veneer that took place several years after cementation
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