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Abstract

Clinicians and researchers have long sought conservative treatment
approaches to restore anterior teeth with long- lasting and esthetic materials.
This endeavor led to the development of ceramic systems that wed aesthetics
with function. Accordingly, fabricating porcelain veneers without or with minimal
tooth preparation became possible reinforcing the concept that the noninvasive
porcelain laminate veneers can become versatile and conservative allies of the
esthetic dentistry. However, even though noninvasive veneers can serve as an
alternative to classic and extended veneers or even to full crown preparations,
they are not the best choice for all clinical situations. Therefore, choosing the
most adequate restorative approach when restoring the anterior dentition
is crucial to achieving a conservative and long-lasting treatment. This article
addresses key evidence-based considerations regarding the rehabilitation of the
anterior dentition using porcelain crowns, traditional, extended and noninvasive
veneers.
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Introduction

Increasing esthetic demands have led to the development of
ceramic systems that currently wed aesthetics with function. This
endeavor has been marked by new porcelain compositions and
innovative restorative techniques which enabled more conservative
restorative approaches, such as the porcelain veneers [1,2]. In 1983
and 1984, Simonsen and Calamia [3,4], showed that the bond strength
of a hydrofluoric acid-etched and silanated porcelain to the luting
composite resin was routinely greater than the bond strength of the
very same luting composite resin to the acid-etched enamel surface,
hence forming a strong porcelain/luting composite/tooth adhesion
complex. Since then, the clinical performance of adhesively luted
porcelain veneers has been successful and clinically proven [4-9],
and these restorations now stand as an excellent restorative solution
to provide long-lasting and esthetic results. Additionally, according
with Magne and Douglas [10], a restored tooth with a porcelain
laminate veneer that is subjected to a posterior-anterior strength,
recovers its coronary stiffness from 89% up to 96% in comparison
with a healthy tooth. Accordingly, porcelain laminate veneers are an
excellent combination of hardness, resistance and resilience.

However, the combination of media-driven treatment plans,
rushed-to-the-market products, and dentists eager to satisfy their
patients’ esthetic demands have formed a dangerous triad with little
concern for the risk/benefit calculus of dental treatment [1]. The
resulting overuse of porcelain veneers is likely a result of these new
reinforced ceramics, which have a broader range of indications and
which have led to the replacement of traditional veneer preparations
with extended defect-oriented preparation designs [11-13].

On the other hand, all-ceramic crowns have been used extensively
in prosthodontics over the past few years because their clinical success
has been similar to that of metal-ceramic crowns, with excellent

survival rates of 98.9% in the anterior region after 11 years [1,14-16].
The main causes of failure include catastrophic fracture, chipping
of the veneer ceramic and secondary caries [7]. Although porcelain
veneers are a minimally invasive approach compared to crowns,
less tooth reduction does not always result in increased longevity. It
has been shown that after 10 years of clinical service, reintervention
without restoration replacement occurs in 36% of teeth restored
with porcelain veneers, whereas 7% of teeth restored with porcelain
veneers might receive a more invasive treatment approach [14,17].
The main reported causes of porcelain veneer failure include fracture,
microleakage, and debonding. That is to say, porcelain veneers are
more susceptible to future interventions; therefore, it is crucial that
the clinician be aware of the correct indications for porcelain veneers
to provide the ideal result in terms of longevity [18].

Ceramics are particularly well suited for veneer restorations and
should be used primarily in conjunction with an additive approach
to restore missing enamel; therefore, it is paramount that the ceramic
system used can be bonded to the tooth substrate [19]. Accordingly,
pressed leucite and lithium-disilicate reinforced glass-ceramics offer
favorable esthetic and mechanical properties [14,20], allowing for the
fabrication of noninvasive porcelain laminate veneers. This technique
involves the use of thin porcelain laminate veneers (0.1 to 0.7 mm in
thickness) placed on the visible portion of the enamel, with minimal
or preferably no tooth reduction [21,22].

Notwithstanding the benefits of porcelain veneers, in order
to optimize the longevity of porcelain restorations in the anterior
dentition the clinician must have a thorough understanding of all
patient-related factors, the quality of the remaining tooth tissue, and
the proper ceramic system for the individual situation so that a correct
restorative approach is applied [2,13,14,23]. This article addresses key
evidence-based considerations regarding the rehabilitation of the
anterior dentition using porcelain crowns, traditional, extended and
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Figure 1:

Figure 2:

noninvasive veneers.
Patient Related Factors

Aswith any restorative approach, patients with high caries activity
do not respond well to treatment because of the high incidence of
secondary caries, especially if the preparation margins are localized
on dentin [24,25]. For these patients, any attempt to restore the
anterior dentition with all-ceramic crowns and any kind of veneers
should only be made if preventive and monitoring measures have
been carried out [26].

Age matters. The longevity of porcelain veneers can be
compromised in individuals over the age of 60 [27]. There may be
an increased load due to the lack of posterior dentition, reduced
salivary flow resulting from the use of medication, and periodontal
problems that can weaken the stability of the tooth (Figure 1). Because
enamel thickness diminishes over time, porcelain veneers in elderly
patients also do not perform as well because the cervical area of the
tooth may have little or no enamel [27,28]. Root dentin exposure
is common [29], and thus the preparation margins are usually
localized on dentin, which is related to microleakage incidence [30].
Consequently, porcelain crowns are more recommended rather than
veneers for elderly patients. Patient compliance with the clinician’s
recommendations is also particularly important in such cases.

Remaining Tooth Tissue

The amount and quality of remaining tooth tissue is an essential
factor when choosing between all-ceramic crowns and veneers in

Table 1: Some in vitro studies in which failures were attributed both to the
presence of dentin and composite within the remaining prepared tooth tissue.

Study Time Number of veneers | Failure rate %
Dunne & Millar, 1993 [41] 10 years 550 27%
Fradeani, 2005 [7] 5,7 years 182 5,6%
Guess, 2008 [11] 5 years 66 3%
Dumfahrt, 2000 [17] 10 years 205 4%

the anterior dentition. During elaboration of the treatment plan, the
clinician must verify whether the tooth is endodontically treated or
vital. If the tooth is nonvital, the need for placement of intraradicular
posts must be evaluated, and the clinician should bear in mind that
a minimum of Imm in height of sound dentin must be maintained
circumferentially as ferrule design after post placement [31]. The
presence of darkened substrate is common for nonvital teeth, and
an extra reduction may be required to provide room for an esthetic
restoration, hence coronal dentin exposure is very likely in such cases
[32,33]. Therefore, all-ceramic crowns are superior to veneers for
nonvital teeth because they provide increased strength, retention,
esthetics, and longevity [23,32,33].

Porcelain veneers should only be chosen when bonding is a
completely feasible option, which means the more enamel the
better. The tooth preparation should be confined primarily within
the enamel shell or should display a substantial 80% enamel area
[30,34]. To ensure the presence of enamel in the whole preparation,
the traditional porcelain veneer technique determines the following
preparation guidelines: Slight modification of labial enamel to reduce
bulges; shallow chamfer 0.5mm incisal or occlusal to the cervical line
of the tooth in the gingival enamel; slight incisal overlap to ensure
that the composite margins are not subjected to occlusal forces and
proximal preparation terminated facial to the contact areas [35-37].

As demonstrated by Edelhoff and Sorensen [38], full crown
preparations require removal of extensive tooth structure, thus
modifications of established veneer preparations were made creating
defect-oriented veneer preparations, the so called extended veneers
[11] or “full veneers” [39] by extending the designs to the proximal
and palatal areas in cases where such tooth regions aren’t sound.
Debonding of porcelain veneers has been reported to occur when
dentin comprises 80% or more of the tooth substrate. In contrast,
debonding is highly unlikely when a minimum of 0.5mm of enamel
remains peripherally [1,30,34]. Therefore, to avoid microleakage and
secondary caries, it is crucial that the preparation margins are bound
by enamel and do not end in composite resin fillings [27,37,40].
Moreover, partial adhesion to dentin or to extensive composite resin
restorations and high load during static and/or dynamic occlusion
increase susceptibility to porcelain fracture [1]. If dentin is the main
bondable substrate or if there are extensive Class III and IV composite
resin restorations whose dimensions extend beyond the crown,
all-porcelain crowns or extended veneers should be the primary
restorative choices. Table 1 corroborates the concept that porcelain
veneers ought to be bonded on enamel by showing in vivo studies
which in the failure rates are attributed to veneers placed on dentin or
on existing composite restorations.

When it comes to noninvasive veneers a no-preparation-approach
must preferably be carried out, thus as a highly conservative esthetic
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Table 2: Recommendations for choosing between all-ceramic crowns, extended, traditional and non invasive veneers on anterior dentition.

AIL_foevziZ“C Extended veneers Traditional veneers Noninvasive veneers
Preparation margin exclusively located in dentin + - - -
Non-vital teeth + - - -
Presence of extensive composite fillings + - - -
Presence of large area of enamel including preparation margins - + + +
Discolored teeth + Iy e _
Improper insertion axis + + + -
Limited buccal space + + + -
Need of significant alteration of buccopalatal position + + - -

*Recommended; “Not recommended; ‘If non-translucent ceramic is employed.

option, it is only indicated for small corrections of incisal chipping,
tooth fracture, conoid teeth, diastemata and tooth augmentation.
Therefore, despite of the clinicians’ intended minimal invasiveness,
only a small percentage of the patients are eligible for noninvasive
veneers.

Ceramic System

In a recent review conducted by Della Bona and Kelly [15], it was
concluded that for veneers and crowns for single-rooted anterior teeth,
clinicians may choose from any of the all-ceramic systems available.
However, the choice of ceramic system is highly dependent on the
type of restoration (crown or veneer), type of cementation (adhesive
or traditional), and esthetic and functional demands (Figure 2).

Porcelain is particularly well suited for veneer restorations and
should be primarily used with an additive approach to restore missing
enamel. Therefore, it is paramount that the ceramic system allows
for surface treatment by etching with hydrofluoric acid followed by
silanization prior to bonding to the tooth substrate [1,33]. Further,
since esthetics is of primary concern for the anterior dentition,
an adequate ceramic system for veneers should have a relatively
translucent core for the ceramist to build in color intrinsically. As a
result of the veneer’s thin thickness, the color of the dental substrate
might impair the final aesthetic outcome. Jorgenson & Goodking
[42] and Volpato et al. [43] have reported that the correct selection
of a ceramic system involves the assessment of the dental substrate’s
color, the thickness of ceramic material, its degree of translucency and
its masking ability. Accordingly, spite of the proven clinical success
[11,15] and the aesthetic characteristics pressed leucite glass-ceramics
present, lithium-disilicate glass- ceramics provide better strength and
responds chromatically better with small thicknesses than leucite
glass-ceramics do in cases with discolored abutment teeth [44,45]. In
order to minimize the influence of the dental substrate on the final
restoration color, bleaching techniques prior to the treatment or the
use of different shades of resin cements are recommended.

For all-ceramic crowns, a broader range of systems can be used.
Leucite glass-ceramic and lithium-disilicate glass-ceramic (IPS e.max,
Ivoclar Vivadent) are suitable for cases in which adhesive bonding is
possible. Leucite glass- ceramics especially rely on the bond strength
between tooth and porcelain and provide good esthetics with proven
longevity [14-16,46]. Ceramics that cannotbe etched and bonded, such
as alumina- and zirconia-based ceramics, are known as high-strength
all-ceramic materials due to their improved physical properties. These

are best used in patients with high functional or parafunctional loads.
On the other hand, such ceramics present inferior esthetic features
compared to glass-ceramics. Alumina and zirconia systems are
recommended for cases in which adhesive cementation is not feasible
[14,15]. These systems, along with monolithic lithium-disilicate
crowns can be conventionally luted with glass-ionomer, which are
less technique-sensitive than adhesive cementation [29,47,48]. Table
2 summarizes the recommendations of all-ceramic crowns, extended,
traditional and noninvasive veneers in the anterior dentition.

Conclusion

The main advantages of adhesive dentistry may be completely
misconceived when bonding porcelain veneers while ignoring the
basic fundamentals that have made these restorations successful for
nearly three decades. It is very important to bear in mind that despite
of the patients’ media-driven desire for noninvasive veneers, such
restorations are rarely indicated.

Clinical Relevance

It is paramount that the clinician knows the scientific criteria
to indicate all porcelain restorations inasmuch as their longevity is
highly dependent on patient-related, remaining tooth tissue, and
ceramic system factors.
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