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ABSTRACT

Technological advances in materials and techniques have been allowing to obtain natural
esthetic results with conservative interventions. Ceramic veneers are very effective tools for both
esthetic and functional rehabilitation. This study describes the use of ceramic veneers without tooth
wear, reinforcing the concept that minimally invasive porcelain laminate veneers could become
versatile and conservative allies in the field of esthetic dentistry.
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Laminados ceramicos: um procedimento estético
minimamente invasivo

RESUMO

O avanco tecnoldgico de materiais e técnicas tem proporcionado resultados estéticos cada
vez mais naturais com interveng@es conservadoras. As facetas ceramicas se solidificaram como uma
das ferramentas mais eficazes na reabilitacdo estética e funcional. Este artigo tem como objetivo
descrever o uso de facetas cerdmicas sem a realizagéo de desgaste dental, sedimentando o conceito
de que os laminados ceramicos minimamente invasivos podem tornar-se um aliado extremamente
versatil e conservador na area da estética odontolégica.

Palavras-chave: Ceramica, adesivos dentinarios, estética.

INTRODUCTION

The incessant search for beauty has motivated important advances in the physical
and optical properties of dental materials (1). Such advances have enabled the development
of more conservative techniques and increased the chances of obtaining more predictable
esthetic results. Considering the particularities of each technique, ceramic has been used
due to its biocompatibility, longevity and resemblance with the natural appearance of
teeth (2).
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The ceramic systems currently available have important esthetic qualities and
great resistance, once they are reinforced with leucite and lithium disilicate (3). These
properties allow the performance of minimally invasive procedures with porcelain
laminate veneers. In the tooth veneering technique, thin porcelain laminates (0.1 to 0.7
mm thick) are applied to the dental structure with minimal or no dental reduction/wear
(4,5). Porcelain veneers replace the visible portion of enamel, and they are strongly
bonded to the dental surface (6).

Tooth veneering was first recommended by Christensen (7) and Quinn et al. (8).
However, some subsequent studies have revealed limitations such as overcontour (9) and
fractures (10,11). As a result of the thin thickness of veneers, the color of the underlying
dental substrate can also affect the final result. Jorgenson and Goodkind (12) and
\olpato et al. (13) have reported that the correct selection of a ceramic system involves
the assessment of the color of the dental substrate, of the thickness of ceramic materials
available, as well as of the degree of translucency and/or opacity of the veneers. In order
to neutralize the influence of the dental substrate, the practitioner can use bleaching
techniques prior to treatment or use a variety of colors of composite cements (14) to
optimize biomimetics.

The objective of this paper was to describe the case of a patient treated with porcelain
laminate veneers, with an emphasis on the possibility of using veneers without significant
dental wear/reduction.

CASE REPORT

A20 year-old female patient sought our dental service reporting dissatisfaction with
the appearance of her smile (Figure 1). Anamnesis, clinical examination and intraoral
photographs revealed a small diastema between the maxillary central incisors, small
lateral incisors, and light cervical staining caused by tetracycline (Figure 2).

FIGURE 1. Baseline front view and detailed view of the right anterior maxillary teeth.
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FIGURE 2. Presence of a diastema between the anterior maxillary incisors, hypoplasia of tooth 11,
mild tetracycline staining in the cervical third, and small lateral incisors.

Atreatment plan was devised to restore the appearance of the patient’s smile, with
dental bleaching and preparation/installation of porcelain laminate veneers on the anterior
affected teeth (teeth 13 to 23).

A combined in-office and take-home bleaching technique was adopted. Initially,
in-office bleaching was carried out by applying 35% hydrogen peroxide gel (Opalescence
Xtra Boost, Ultradent, USA), on the buccal surface of teeth in both the maxillary and
mandibular arches. This bleaching session lasted for 45 minutes.

The bleaching gel used at the office is comprised of two syringes, one containing
hydrogen peroxide and the other containing the activator. Following manufacturer’s
instructions, both bleaching gels were mixed syringe-to-syringe 50 times. Following
preparation, the mixture was applied to the tooth surfaces using a tip, without light-
curing.

The in-office bleaching session was complemented with a take-home bleaching
system consisting of application of 15% carbamide peroxide gel (Opalescence 15% PF,
Ultradent, USA) for 2 hours a day, over 16 days.

Addition silicone impressions (Elite, Zermack, Italy) were taken one week after
bleaching. A double-cord technique was used for deflection of the soft tissues, using 0
and 00 cords (Ultrapak, Ultradent, South Jordan, USA). The 0 cord was removed from
the gingival sulcus, and the 00 cord remained in place during impression.

Silicone impressions of the maxillary and mandibular arches, bite registration and
diagnostic wax-up data were sent to the prosthetic laboratory along with the work order,
which contained the following information: patient’s chief complaint, color map, shade
selection, dental substrate shade, porcelain system selection and additional information
about color and contours. Clinical baseline photographs of the teeth were also sent to
the dental laboratory.

After 15 days, the porcelain laminate veneers fabricated using the IPS Empress
Esthetic Ingots (lvoclar Vivadent, Amherst, USA) ceramic system were applied to the
teeth using a try-in paste (Variolink Veneer Try-in, Ivoclar Vivadent, Amherst, USA) that
simulates the final shade of restorations.
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The adhesive cementation of ceramic veneers is an irreversible process. Therefore,
ensuring an accurate fit of the final restoration is extremely important, once it determines
the final esthetic result. Also, while working with veneers, it is important to keep in mind
that the cement shade may change the final restoration color, due to the thin thickness
of veneers. The try-in paste used in our patient is available in seven shades and three
degrees of translucency. In order to maximize optical results, the system also offers three
different intensity shades for try-in high values and try-in low values.

Porcelain laminate veneers were positioned using an appropriate applicator
(Vivastick, Ivoclar Vivadent, Amherst, USA). A small amount of paste was applied on
the restoration and carefully set on the tooth remnant, without pressure. Excess material
was removed and the final shade was analyzed.

After completion of the try-in stage and determination of the cement color, the
internal areas of the veneers were etched with 4% hydrofluoric acid for 60 seconds, rinsed
thoroughly with water and air dried. The Relyx silane-based ceramic primer (3M ESPE,
St. Paul, USA) was then applied to the inner surfaces of the restorations for 60 seconds.
Subsequently, the surfaces were dried using oil/moisture-free air for 5 seconds, and the
Scotchbond Multi Purpose Plus adhesive system (3M ESPE, St. Paul, USA) was applied
to the internal areas of the veneers.

Prophylaxis was performed using pumice paste and a rubber cup, prior to veneer
placement. Then, 00 compression cords (Ultrapak, Ultradent, South Jordan, USA) were
inserted at the bottom of the sulcus around each tooth, and the adjacent teeth were coated
with polytetrafluoroethylene.

Before luting, 37% phosphoric acid was applied to the surface of the prepared tooth
and allowed to react for 30 seconds. Thorough rinsing of the surface with water for 60
seconds was followed by application of the primer and bonding agents (Scotchbond Multi
Purpose System, 3M ESPE, St. Paul, USA).

Luting procedures were performed individually, as follows: hybridization, light-
curing for 20 seconds, and removal of excess material to minimize the risk of laminate
fracture. Resin cements were light-cured for 60 seconds (XL 3000, 3M/ESPE, St. Paul,
USA), at a light output of 700 mW/cm?2.

Tooth 11 was cemented using a medium value light-curing composite cement
(Medium Value, Variolink Veneer, lvoclar, Vivadent, Amherst, USA). A high value light-
curing composite cement (+3 High Value, Variolink Veneer, Ivoclar, Vivadent, Amherst,
USA) was used in tooth 21.

The final aspect of restorations is shown in Figures 3 and 4. Porcelain laminate
veneers allowed to successfully restore dental function and esthetics, resulting in a natural
and esthetically pleasing smile.
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FIGURE 3. Laminate thickness and color shades.

FIGURE 4. Smile with a natural and esthetically pleasing appearance, reestablishment of tooth shape and color.

DISCUSSION

Tooth veneering is a minimally invasive procedure that enables the practitioner to
apply biomimetic principles in cosmetic dentistry, finding a balance between ceramic and
enamel. The great majority of restorative procedures violates the balance between enamel
and dentin in natural teeth. Unlike these procedures, the use of porcelain laminate veneers
offers an excellent combination of hardness, resistance, and resilience (15). According
with Magne and Belser (16), a tooth restored with a porcelain laminate veneer that is
subjected to posterior-anterior force recovers 89 to 96% of its coronary stiffness when
compared with a healthy tooth.

Diagnostic wax-up mock-up techniques are great tools during clinical evaluation and
treatment planning, once they provide information on the possibility of using porcelain
laminate veneers with minimal or no dental wear. That said, establishing a treatment
plan using diagnostic wax-ups is utterly necessary to determine the exact final position
and anatomy of the veneer. This preview is the safest way to evaluate the real need to
perform dental wear.
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Table 1 shows the differences between conventional and minimally invasive
ceramic preparations, based on adhesive techniques and tooth structure preservation

principles.

TABLE 1. Differences between conventional and minimally invasive ceramic preparations

Minimally invasive preparations

Conventional preparations

- Highly conservative treatment.

- Indicated for small corrections of the incisal board,
dental fractures, conoid teeth and diastema.

- 0.1 mm reduction at the cervical third, 0.2-0.5
mm reduction at the middle third, and 0.7-1.0 mm
reduction at the incisal third.

- Supragingival preparation.

- Short lasting procedure (z 1 hour).

- No need for provisional restoration.

- Cords are not always necessary during

impression.

- Very difficult and thorough laboratory
technique.

- Minimum emotional exhaustion.

- Fractures are more likely to happen during
restoration stages (laboratory work, try-in, luting)
as a result of the thin thickness of veneers.

- Luting is complex and critical to treatment
success.

- Conservative treatment.

- Indicated for mildly stained teeth, mesiodistal
positioning abnormalities, buccal-palatal
inclinations, crowding.

- 0.3-0.5 mm reduction at the cervical third, 0.6-1.0
mm reduction at the middle third, and 1.0-2.1 mm
reduction at the incisal third.

- Supra- and subgingival preparation.

- Long lasting procedure (+ 5 hours).

- Provisional restoration is required.

- Impressions are taken using cords for gingival
deflection.

- Very difficult laboratory technique.

- Significant emotional exhaustion due to the

long duration of procedures, use of provisional
restorations/devices, and dental wear.

Fractures are less likely to happen, compared
with the minimally invasive porcelain veneers
technique.

- Luting is complex.

The IPS Empress Esthetic ceramic system used in our case contains leucite
crystals dispersed in a glass matrix, forming a homogeneous interlocking structure
that prevents internal crack propagation (17). The composition and injection molding
mechanism of this system provide an increase in flexural strength and fracture
resistance when compared with the conventional ceramic system. These characteristics
contribute to an easier and faster execution of the clinical and laboratory steps
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involved in restoration. They also enable the production of very thin veneers, further
reinforcing the minimally invasive aspect of the technique.

Clinical factors such as remnant/substrate color, laminate thickness and luting system
are known to potentially interfere with the final esthetic result. That said, the professional
may resort to clinical interventions prior to optimizing esthetic results, as well as promote
the use of minimally invasive or conservative techniques.

Conversely, the following variables have been associated with optimal and
predictable results: dental/remnant bleaching prior to veneer application, use of opaque
ceramic systems, careful selection of the most appropriate luting system and of adequate
shades/colors, try-in stage using appropriate pastes, use of hydrosoluble gel or water prior
to final luting with composite cements.

FINAL CONSIDERATIONS

The minimally invasive, conservative porcelain laminate veneer technique here
described is an extremely versatile clinical procedure, with excellent esthetic results when
performed according to a well-designed treatment plan and a strict protocol during the
clinical and laboratory stages.
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