
This case report describes an esthetic treatment to improve the shape and alignment of the 
anterior teeth, reestablishing smile harmony, using feldspathic porcelain veneers. Results 
of clinical follow up after 36 months are also presented. The advantages, disadvantages 
and limitations of the technique are detailed with reference to the relevant literature. 
This suggests that the success of treatment depends on adequate conditions of bonding 
between the veneers and the tooth complex, which involves parameters such as the 
strength and durability of the bond interface. Therefore, the clinical success of feldspathic 
porcelain veneers depends on the accurate selection of cases and correct execution of 
clinical and laboratory procedures. The rehabilitation involved from first right premolar 
to the left with feldspathic porcelain veneers made on refractory dies. After the 3-year 
follow up, excellent clinical results and patient satisfaction were achieved.
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Introduction
Decision making for the treatment of esthetic areas is 

performed with the aim of providing a healthy, harmonious 
and beautiful smile. The ability to achieve this goal is 
associated directly with a solid knowledge of tooth anatomy 
and proportions, as well as of the smile line, soft-tissue 
morphology and osseous architecture (1). Most restorative 
materials available for esthetic treatment are composite 
resins and ceramics, each of which has advantages and 
limitations (2). Composite resin can be used to mask tooth 
discoloration and/or to correct unaesthetic tooth shape 
and/or position. However, such restorations have limited 
longevity, which compromises the long-term esthetic results 
(3,4). Ceramic laminate veneers are also used commonly for 
esthetic treatments, involving morphological modifications 
related to tooth color, shape, contour, size and volume, 
and to correct dental alignment (5,6). Current adhesive 
procedures enable the performance of minimally invasive 
treatment that preserves the tooth structure, satisfying 
restorative needs and patients’ esthetic requirements. 
Several ceramic materials and fabrication methods for 
laminate veneers are available; materials include feldspathic 
porcelain and glass-based ceramics (7). 

Feldspathic porcelain is intrinsically friable and fragile, 
but it may be strengthened by luting to the dental structure 
using a resin-based agent (8-11). Feldspathic porcelain 
made on a refractory cast can restore tooth shape and color 
effectively, with control over other restoration parameters, 
such as marginal accuracy, emergence profile and incisal 
translucency (12). This type of porcelain is particularly 

useful for esthetic veneers because of the absence of a 
core material, which allows for more conservative tooth 
preparation, a thinner and more natural emergence 
profile in the cervical region, and increased space for 
characterization in the middle and incisal thirds (13). Thin 
feldspathic porcelain veneers have high clinical survival 
rates when some important parameters are observed (14), 
which are discussed in this clinical report. The purpose 
of this report is to present a case of esthetic treatment 
to improve anterior tooth shape and alignment, thereby 
reestablishing the esthetics and harmony of the patient’s 
smile, using feldspathic porcelain veneers. Outcomes after 
3 years of clinical follow up are described.

Case Report
A 52-year-old female patient was referred to a private 

clinic due to her dissatisfaction with the esthetics of her 
smile, particularly the chromatic difference and lack of 
harmony in the positioning of the maxillary anterior 
teeth. Clinical examination revealed changes in the 
shape, position, color and in some cases, presence of resin 
composite restorations on the proximal surfaces of the 
maxillary anterior teeth (Figs. 1 and 2). After comprehensive 
evaluation and collection of data regarding the patient’s 
complaint, a treatment plan including the application of 
feldspathic porcelain veneers to the maxillary anterior 
teeth and first premolars was developed.

A maxillary impression was taken with polyvinylsiloxane 
impression material (Express XT; 3M ESPE, St. Paul, MN, USA) 
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and a mandibular impression was taken with irreversible 
hydrocolloid impression material (Hydrogum 5; Zhermack, 
Badia Polesine, RO, Italy). The impressions were poured 
with type IV dental stone (Fujirock; GC Corp., Tokyo, 
Japan), according to the manufacturer’s instructions. 
Casts were articulated in maximum intercuspation on a 
semi-adjustable articulator (A7 Fix; BioArt, São Carlos, 
SP, Brazil) with a face-bow transfer (Elite; BioArt) (Fig. 
3A). The laboratory completed a diagnostic wax-up for 
presentation of the proposed shape and contour of the 
final laminate porcelain veneers to the patient (Fig. 3B). A 
diagnostic mock-up was made using bis-acryl composite 
resin (Protemp 4; 3M ESPE) to evaluate the final shape of the 
teeth, the new smile architecture and facial harmony (Fig. 
3C). This procedure enables tridimensional pre-visualization 
of the final result prior to the preparation procedure (15). 

After the patient expressed agreement with the final 
shape of the teeth on the wax-up, the teeth were prepared 
using diamond burs (#3216, #3215, #3215F, #3216F; KG 
Sorensen, Barueri, SP, Brazil) and dental tissue reduction 
was performed using silicon guides (Zetaplus; Zhermack) 
obtained from a diagnostic waxed cast (Fig. 4A). The 
preparation was finished using multilayered carbide burs 
(#H283K.314.016; Komet, Lemgo, Germany) and finishing 

and polishing discs (Sof-Lex; 3M ESPE); in areas where the 
proximal contact was maintained, finishing was performed 
using metal sanding strips. The final characteristics of the 
preparations were as follows (Fig. 4B and C): 0.3- or 0.5-
mm (gingival) and 0.7-mm (incisal) reduction on the labial 
surfaces, 1.8- to 2.0-mm reduction of the incisal edges, 
preparation ended in sound enamel, preparation involved 
proximal composite resin restoration, incisal preparation 
was designed with a palatal chamfer and occlusal contacts 
were in maximum intercuspation outside of the preparation 
margins.

Soft-tissue management and marginal exposure were 
performed using a double-cord technique (#000 and #0 
Ultrapak; Ultradent, South Jordan, UT, USA) and a double 
impression technique with polyvinylsiloxane impression 
material (Express XT; 3M ESPE). First, the thinnest cord 
was inserted individually into the gingival sulcus of each 
prepared tooth (Fig. 4D). An impression was made using 
putty material (Express XT; 3M ESPE) and internal relief 
was created in the impression to provide space for the 
fluid material (Express XT; 3M ESPE). The second cord was 
inserted continuously for lateral separation of the gingival 
tissue (Fig. 4E), and hemostatic gel was applied (VicoStat 
Clear; Ultradent). After 5 min, the putty impression was 

Figure 1. Pretreatment facial (A-C) and close-up smile (D) views.

Figure 2. Pretreatment intraoral views of (A) maximum intercuspation and (B) maxillary anterior teeth.
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charged with fluid material; while simultaneously removing 
the second cord, the fluid material was inserted into the 
gingival sulcus until it filled all preparations and occlusal 
faces of the adjacent teeth. The impression was washed in 
running water and air dried, and the correct reproduction 
of the structures was verified (Fig. 4F).

A photographic protocol was followed for shade 
matching using a VITA classical shade guide (Figs. 5A and 
B). Provisional restorations were made using bis-acryl 
composite resin (Protemp 4; 3M ESPE) with a silicone mold 
(Express XT; 3M ESPE) that had been made previously on 
the cast from the diagnostic wax-up (Fig. 5C). Special care 
was given to remove excess material from the cervical 
margins to avoid inflammation of the gingival tissue (Fig. 
5D-F). The impression with the preparations was poured 
with type IV dental stone (Fujirock; GC Corp.; Figure 6A). 
The prepared, mandibular and diagnostic wax-up casts 
were sent to the dental laboratory (Calgaro, Curitiba, PR, 
Brazil) for the creation of refractory dies and fabrication of 
feldspathic porcelain veneers (IPS d.Sign; Ivoclar Vivadent, 

Schaan, Liechtenstein) (Fig. 6B-E).
In a clinical session one month later, the shape and 

marginal adaptation of the laminate veneers were evaluated 
on the prepared cast (Fig. 7). The provisional restorations 
were removed and the preparations were cleaned and the 
marginal adaptation of the laminate veneers was evaluated 
individually on the preparations. Posteriorly, the shape, 
shade and esthetic harmony of all laminate veneers were 
evaluated together. The internal surfaces of the porcelain 
restorations were etched with 4.5% hydrofluoric acid (IPS 
Ceramic Etching Gel; Ivoclar Vivadent) for 90 s, then washed 
under running water and air dried. They were then cleaned 
with 37% phosphoric acid (Condac 37; FGM, Joinvile, SC, 
Brazil) for 60 s, washed under running water and air dried. 
A silane coupling agent (Monobond; Ivoclar Vivadent) 
was applied for 60 s, according to the manufacturer’s 
instructions. For the dental substrate treatment, 37% 
phosphoric acid (Condac 37; FGM) was applied for 15 s, 
followed by washing and air drying; two consecutive coats 
of the adhesive system (Single bond 2; 3M ESPE) were then 

Figure 3. Casts articulated in maximum intercuspation (A), diagnostic wax-up (B), and facial view with diagnostic mock-up using bis-acryl 

composite resin (C).

Figure 4. Teeth were prepared using silicon guides (A). Teeth after preparation for laminate veneers (B, C), placement of retraction cords for 

impression (D, E) and impression of the preparations (F).
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applied for 15 s each with gentle agitation, then gently 
air dried for 5 s to evaporate solvents and light cured for 
10 s using a LED unit with 1200 mW/cm2 irradiance (Radii; 
SDI, Bayswater, Victoria, Australia). A thin layer of adhesive 

(Bond, Adper Scotchbond Multipurpose Plus; 3M ESPE) was 
applied to the insides of the restorations prior to the luting 
agent and not cured. The laminate veneers were luted using 
a light-cured luting agent (base paste Transparent Variolink 

Figure 5. Photographic evaluation for shade matching (A, B). Provisional restorations made using bis-acryl composite resin with a silicone mold (C-F).

Figure 6. Cast with the preparations (A), silicon guides from diagnostic wax-up to orient the fabrication of the restorations (B), and feldspathic 

porcelain veneers made on the refractory dies (C-E).

Figure 7. Feldspathic porcelain veneers finalized on the prepared cast (A-C).
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II; Ivoclar Vivadent). The restoration margins were light 
cured for 3 s on each side, excess material was removed 
and all restoration faces were light cured for 60 s.

The maximum intercuspation occlusion was adjusted 
with diamond burs (#3118F; KG Sorensen) in areas 
marked with articulating paper (AccuFilm II; Parkell Inc., 
Farmingdale, NY, USA), and the laterality and protrusion 

of mandibular movements was checked. The adjusted 
surfaces were polished using polishing rubber (Eve Diapol; 
Ernst Vetter GmbH, Pforzheim, Germany) and the proximal 
surfaces were finished with finishing strips (Sof-Lex; 3M 
ESPE). The final appearance was evaluated immediately 
after cementation (Figs. 8 and 9) and after 36 months 
of clinical follow up (Fig. 10). None intercurrence was 

Figure 8. Intraoral views of the final appearance immediately after cementation: (A) maximum intercuspation and (B) maxillary anterior teeth.

Figure 9. Final appearance of the smile.
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presented during the clinical follow up and the excellent 
results and patient satisfaction were achieved.

Discussion
Smile rehabilitation requires appropriate treatment 

planning and material selection, based on knowledge of 
the indications, contraindications, operatory technique 
and limitations of restorative materials. The treatment 
possibilities, including the use of composite resin 
restorations or porcelain laminate veneers, and associated 
advantages, disadvantages and limitations, were discussed 
with the patient. Tooth preparation using composite 
resin restorations is less invasive, but this material has 
limited longevity compared with ceramic restorations 
(3,4). In addition, a recent systematic review of the long-
term survival and reasons for failure of anterior resin 
composite restorations showed that unsatisfactory esthetic 
appearance (due to marginal staining and discoloration) 
was the main reason for restoration replacement (16). The 
use of ceramic restorations yields more esthetic long-term 
results due to their chemical composition and physical and 
biological properties (17). 

The clinical success of ceramic restorations depends 
of the selection of an appropriate ceramic material for 
each case. Three ceramic materials are currently available 
for laminate veneers: feldspathic porcelain, leucite-
reinforced ceramic and lithium disilicate-reinforced 
ceramic (7). The latter two ceramics have greater biaxial 
flexural strength (125±14 to 175±32 MPa and 300±35 to 
440±45 MPa, respectively) (18-21). They are fabricated 
through a combination of lost-wax and heat-pressed 
techniques, or more recently using a CAD-CAM process 
(7). Clinically, these materials have an important advantage 
over feldspathic porcelain made on a refractory cast: they 
allow the correction of shape and/or color after proofing 
in the patient. However, manufacturing techniques make 
it difficult to obtain thin veneers with high esthetic value. 

Feldspathic porcelain has a high degree of translucency 
and provides an excellent esthetic appearance; ceramists 
can use layering processes to make veneers from this 
material that optically approximate natural teeth (7). In 
the present case report, the laminate veneers were made 
with feldspathic porcelain due to these advantages. The 
technical limitations of this material include low flexural 
strength (about 63 MPa) prior to adhesive cementation 
(11); thus, ceramists and clinicians must be very careful 
during manufacture, esthetic proofing and restoration 
cementation. In addition, feldspathic porcelain veneer is 
manufactured using sculpting powder/liquid; therefore, 
the esthetic properties of such restorations depend on 
the ceramist’s ability to build depth of anatomy, color, 
and translucency into the restoration. For this reason, 
communication between clinicians and ceramists is very 
important (22).

Patient requests for less-invasive treatments and greater 
esthetics have enhanced the indication for feldspathic 
porcelain veneers. This material enables the achievement of 
a thickness less than 0.5 mm, with or without preparation 
in the enamel. A slight 0.3- to 0.5-mm reduction of the 
tooth surface is important to preserve the health of the 
gingival tissues and prevent overcontouring (15). These 
conditions were achieved in this case, in which veneer 
thickness was approximately 0.3 to 0.5 mm in the cervical 
third, 0.7 mm in the middle third, and 1.5 to 2.0 mm in the 
incisal third, producing high esthetic value in this region. 
To control these parameters, the mock-up technique was 
applied prior to preparation, which enabled removal of 
the minimum amount of sound tooth tissue required for 
thin porcelain veneers (15). A diagnostic wax-up allows 
for final visualization of the irreversible procedure, which 
facilitates communication among the clinician, the patient 
and the dental laboratory technician (23,24). Any required 
adjustment of the final tooth shape (e.g., incisal length 
and vestibular volume), or dental arrangement should 

Figure 10. Intraoral views of the clinical follow-up evaluation after 36 months: (A) maximum intercuspation and (B) maxillary anterior teeth.
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be made on the wax-up prior to tooth preparation, and 
a new mock-up should be made and tested, since the 
feldspathic porcelain veneers does not allow for significant 
correction and the wax-up guides its manufacture. In 
addition, it aids the fabrication of provisional restorations, 
which are important to accommodate the gingival tissue 
to the restorative material and to preview the phonetics 
and occlusal comfort to be attained at the end of the 
treatment (15). 

Several clinical studies have supported the use of 
feldspathic porcelain for laminate veneers; the survival 
rate of such restorations is more than 90% over 10 years of 
clinical service (4,7). Layton and Walton (14) investigated 
the clinical outcome and estimated cumulative survival 
rate of feldspathic porcelain veneers (n=499, placed 
in 155 patients) over a 21-year follow-up period; they 
excluded teeth with less than 80% of enamel remaining 
after preparation. The results showed that feldspathic 
porcelain veneers have an excellent long-term survival 
rate (cumulative 21-year survival, 96±2%) and low failure 
rate when bonded to prepared enamel substrate. Overall, 
the literature provides reasonable evidence that porcelain 
veneers bonded to preparation in dentin adversely affects 
survival (17). Moreover, defects can be present at the margin 
of the veneer and an existing composite resin filling (4). 
These findings suggest that the success of feldspathic 
porcelain veneers depends on the bond with the dental 
substrate; proposed ideal conditions are that 50% or 
more of the bonded substrate is enamel and 70% or more 
of the margin is enamel (6,23). This issue was relevant to 
material selection in the current case, as the preparations 
were almost exclusively in enamel.

In the present case, light-cured resin cement was used, 
which interferes minimally with the esthetic stability of 
porcelain restorations. The original color of chemical- or 
dual-cured cement may change over time due to oxidation 
of the tertiary amine content, which can jeopardize the 
esthetic appearance of the restoration, especially in thin 
ceramic veneers (25). In addition to refractory technique, 
other limitation of feldspathic porcelain veneers is its high 
translucency. Feldspathic porcelain can be used to fabricate 
highly esthetic restorations and to reproduce characteristics 
that resemble the natural teeth. However, it certainly cannot 
be used to mask a darkened dental substrate.

Feldspathic porcelain veneers are indicated in cases 
requiring the alteration of tooth shape and slight change in 
color. This treatment presents advantages, such as minimal 
thickness of tooth reduction, bonding between porcelain 
and enamel, and a satisfactory esthetic result due to the 
inherent properties of the material. In the case presented 
here with a 3-year follow up, excellent clinical results and 
patient satisfaction were achieved.

Resumo
Este relato de caso descreve um tratamento estético para melhorar a 
forma e alinhamento dos dentes anteriores, restabelecendo a harmonia 
do sorriso por meio de laminados de porcelana feldspática. Resultados 
de acompanhamento clínico longitudinal de 36 meses também são 
apresentados. As vantagens, desvantagens e limitações da técnica são 
detalhadas com referência na literatura. Isto sugere que o sucesso do 
tratamento depende de adequadas condições de união entre o laminado 
e o complexo dental, o qual envolve parâmetros tais como resistência e 
durabilidade na interface de união. Assim, o sucesso clínico de laminados 
de porcelana feldspática depende de uma precisa seleção do caso e 
correta execução dos procedimentos clínicos e laboratoriais. A reabilitação 
envolveu de primeiro pré-molar direito a esquerdo com laminado de 
porcelana feldspática confeccionada em matriz refratária. Após 3 anos 
de acompanhamento, excelentes resultados clínicos e satisfação do 
paciente foram verificados.
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