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ABSTRACTO 

 

 

Antecedentes: Esta revisión bibliográfica identifica los diferentes tipos de diseños de 
preparación dental para las carillas de cerámica y compara su correspondiente pronóstico.  
Objetivos: El objetivo de este trabajo es describir los diferentes tipos de preparación para 
carillas de cerámica.  
Paralelamente, este estudio tendrá como objetivo:  

1. Comparar los tipos de preparación en el límite cervical según su pronóstico a largo 
plazo 

2. Comparar los tipos de preparación en el límite incisal según su pronóstico a largo plazo 
3. Comparar las ventajas y desventajas de las preparaciones convencionales con las 

carillas "sin preparación". 
Metodología: Se realizó una estrategia de búsqueda electrónica en MEDLINE, GOOGLE 
SCHOLAR, BIBLIOTECA CRAI y otras bases de datos. Las palabras clave utilizadas fueron carillas, 
tipos de preparación, tasas de supervivencia, solapamiento incisal, líneas de acabado. 
Resultados: Los artículos fueron seleccionados de acuerdo con múltiples criterios de inclusión 
y exclusión. Un total de 76 artículos fueron incluidos en esta revisión. Se incluyeron en la 
revisión tanto estudios in vivo como in vitro, así como informes de casos, revisiones 
bibliográficas y extractos de libros. Se cuantificaron y analizaron aspectos de los diseños de 
preparación a partir de un análisis de estos artículos. 
Conclusiones: Podemos distinguir tres tipos de preparaciones dentales para carillas 
anteriores: tipo I, tipo II y tipo III. 1) La preparación cervical en chamfer ligero es la opción más 
conservadora y adecuada y 2) Se deben favorecer las preparaciones incisales tipo I y tipo II (el 
tipo II presenta el menor riesgo de fracaso postoperatorio). La preparación incisal tipo III está 
contraindicada 
 
 
 
 
 
 
 
 
 
 
 
 



  

ABSTRACT 

 

 

Background: This literature review identifies the different types of dental preparation designs 
for ceramic veneers and compares their corresponding prognosis.  
Obectives: The purpose of this work is to describe the different types of preparation for 
ceramic veneers.  
In parallel, this study will aim to:  

1. Compare preparation types at the cervical limit according to their long-term prognosis 
2. Compare preparation types at the incisal limit according to their long-term prognosis 
3. Compare the advantages and disadvantages or conventional preparations with the “no 

prep” veneers 
Methodology: An electronic search strategy was conducted involving MEDLINE, BIBLIOTECA 
CRAI and GOOGLE SCHOLAR. Keywords used were veneers, preparation types, survival rates, 
incisal overlap, finish lines. 
Results: The articles were selected according to multiple inclusion and exclusion criteria. A 
total of 76 articles were included in this review. Both in vivo and in vitro studies were included 
in the review, as well as case reports, bibliographical reviews and extracts from books. Aspects 
of the preparation designs were quantified and analyzed from a analyze of these articles. 
Conclusion: We can distinguish three types of dental preparations for anterior veneers: type 
I, type II and type III. 1) The light chamfer cervical preparation is the most conservative and 
suitable option and 2) Type I and type II incisal preparations should be favored (Type II 
presenting the lowest risk of post-operative failure). Type III incisal preparation is 
contraindicated. 
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I. INTRODUCTION 

"Smile because your teeth aren't just for eating or bitting," said Man Ray, a 20th-century 

filmmaker and photographer. A large part of the population nowadays expresses a strong 

desire to present as aesthetically perfect teeth as possible. In parallel with this trend, well-

informed patients prefer minimally invasive treatment modalities and in many cases do not 

want full-coverage crowns. These patients demand treatment methods preserving the hard 

tissues of the tooth without compromising on esthetic potential. Ceramic veneers which are 

cemented with adhesive technology, make it possible to carry out esthetic medical-dental 

therapy in many patients while at the same time preserving the natural tooth substance. 
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1. Definition of a dental veneer 

A dental veneer is a prosthetic device defined as "a thin sheet of material usually used as 

a finish" (1) that makes it possible to modify the shade, structure, position and shape of the 

original tooth. This usually requires minimal preparation of the tooth concerned. Its thin 

thickness distinguishes it from other prosthetic devices such as crowns, and allows the 

practitioner to meet an aesthetic demand while remaining extremely conservative. However, 

this concept of thickness remains relative, particularly in indications associated with 

malpositioning where the preparation and thickness of the ceramic will be greater and 

therefore will no longer be representative of the minimal preparation on which its concept is 

based. 

It should be noted that this definition only takes into account the main characteristic of the 

veneer i.e. its thickness; it does not mention its bonding to the dental tissues while this 

anterior partial restoration will be cemented, a key step for the durability of the treatment. O. 

Etienne therefore proposes to define dental veneers as a thin prosthetic device, bonded to 

the enamel and intended to correct the shade, position and shape of a tooth (2). 

 

 

Figure 1. Details of texture of ceramic veneers 
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2. History of dental veneers 

Dental veneers have a relatively recent history compared to the antiquity of the art in 

dentistry. Indeed, the first remnants of dental prostheses date back to the Etruscan 

civilization, in the 8th century BC (3) while dental veneers only appeared in the 20th century. 

We owe the initial creation of veneers to the concern of Dr. Pincus to improve the aesthetics 

of the smile of Hollywood actors (4). By founding the American Academy of Aesthetic 

Dentistry, Dr. Pincus came to be regarded as the father of cosmetic dentistry, while earning 

the nickname of "Dentist to the Stars". Since there were no adhesion systems yet, these 

veneers were temporary treatments and were never replaced by permanent prosthetic 

rehabilitation.  

The concept of ceramic veneers was developed through three major discoveries: the 

etching of enamel, the development of Bis Gma resins applied to dentistry, and the surface 

treatment of ceramics.  

The first tests of an adhesive system that could bond acrylic resins to dental tissue were 

conducted by the Swiss chemist Oskar Hagger in 1950. Hagger developed a product: glycerol 

phosphoric acid dimethacrylate (GPDM) monomer phosphate patented under the name 

Sevriton Cavity Seal (5).  

In 1954, Buonocore conducted experiments on enamel surfaces. He applied 85% 

orthophosphoric acid for 30 seconds to demineralize the exposed surfaces. The experiment 

showed that etching increased tenfold the developed surface available for bonding by 

exposing the organic framework of the enamel (6).  
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In 1955, Buonocore, Wileman and Brudevold selected Sevriton as the material giving the best 

quality adhesion. They concluded that it was suitable for chemical bonding with dentin 

components (7).  

With the discovery of BisGMA resins by Bowen in the 1960s (8), the concept of a bonding 

composite was born. It is only in 1975 that the use of bonded ceramic restorations on incisors 

without operative intereferences by Rochette is proposed (9).  

From Rochette's technique summoned up many improvements in Europe and in the United 

States. In 1983, researchers Simonsen and Calamia discovered the possibility of etching 

porcelain with hydrofluoric acid (10). The application of silane on the surface of the ceramic 

was also studied by Calamia in order to increase the adhesion force between the ceramic and 

the surface of dental tissues (11). 
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3. Concepts regarding dental ceramics 

 

3.1. Definition 

The term “ceramic” refers to “compounds of one or more metals with a nonmetallic 

element, usually oxygen; they are formed of chemical and biochemically stable substances 

that are strong, hard, brittle, and inert nonconductors of thermal and electrical energy” (1). 

The word Ceramic is derived from the Greek word « keramos », which literally translates to 

« burnt stuff », but which has come to mean more specifically a material produced by burning 

or firing. Although these definitions are still valid today, a new concept formulated in 2013 on 

the ADA Code on Dental Procedures and Nomenclature completes the definition of ceramics 

by categorizing them as « pressed, fired, polished, or milled materials containing 

predominantly inorganic refractory compounds including porcelains, glasses, ceramics, and 

glass-ceramics ». (12) 

In dentistry, ceramics represents one of the four major classes of materials used for the 

reconstruction of decayed, damaged or missing teeth. Other three classes are metals, 

polymers, and composites.  

Dental ceramics are widely appreciated in the world of restorative dentistry for characteristics 

such as their biocompatibility, absence of corrosion, aesthetic performances, adequate 

marginal fit and resistance to compression. 

Ceramics are two-phase materials and include:  

- A vitreous phase: the matrix (disordered), which gives the aesthetic optical properties 

(light reflection and color) 

- A crystalline (ordered) phase 
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The incorporation of the crystalline phase in the vitreous matrix allowed a significant 

improvement in the hardness and toughness of the ceramics. The nature of the crystalline 

phase present in the ceramic mainly conditions the physical and mechanical properties of the 

final restoration. The classification of ceramics is therefore based on their composition; three 

families can be distinguished (13).  

 

3.2. Classification regarding chemical compostion 

There are a multitude of variants for dental ceramics. Ceramics have different physical and 

optical properties, which are closely related to their chemical composition. Understanding the 

chemical elements that make up ceramics is therefore useful.  

S. Gracis and al. proposed in 2015 a new classification incorporating ceramic and ceramic-like 

restorative materials in an attempt to systematize and include a new class of materials (14). 

This actual classification divides the ceramic restorative materials into three families: glass-

matrix ceramics, polycrystalline ceramics, and resin-matrix ceramics. 

The family of glass-matrix are nonmetallic inorganic ceramic materials that contain a glass 

phase whereas the polycrystalline ceramics are nonmetallic inorganic ceramic materials that 

do not contain any glass phase. The Resin-matrix ceramics consist of polymer-matrix 

containing a high percentage of inorganic refractory compounds that may include porcelains, 

glasses, ceramics, and glass-ceramics. 
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3.2.1. Glass-matrix ceramics 

We are mainly interested in the first category of the glass-matrix ceramics: the feldspathic 

porcelain. The main components are feldspar, silica, kaolin, glass modifiers, color pigments, 

and opacifiers.  

- Feldspar is responsible for forming the glass matrix. This component initiates the 

passage of ceramics from the powder state to a solid mass since it has the lowest 

melting point. Currently, feldspar is found in the form of potash feldspar (or albite) 

because it gives ceramics a certain translucency. 

- Silica (also called quartz) has a very high melting point and acts as a filler for porcelain 

restorations.  

- Kaolin, obtained from rocks containing alumina, is a member of the clay family. This 

component brings mouldability to the ceramic but also gives it a certain opacity, thus 

limiting its proportion in the material studied  

- Glass modifiers (e.g. K, Na, or Ca oxides or basic oxides) are added to alter to integrity 

of the ceramic and therefore increase its fluidity. 

- Finally, in smaller proportions are the dyes used to obtain the desired shade. 

(14,15) 

 

3.2.2. Polycrystalline matrix 

The main characteristic of the ceramics classified as polycrystallines is a fine-grain 

crystalline structure improving strength and fracture toughness. However, polycrystalline 

ceramics tends to have a limited translucency. In addition, the lack of glass in their 
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composition makes them difficult to etch with hydrofluoric acid (drawback possibly corrected 

by longer etching times or higher temperatures). 

Alumina (eg, Procera AllCeram, Nobel Biocare; In-Ceram AL) is composed of  high-purity Al2O3 

(up to 99.5%). It presents a very high hardness (17 to 20 GPa) and relatively high strength but 

the elastic modulus (E = 300 GPa), highest of all dental ceramics, has led to vulnerability to 

bulk fractures explaining it decreased use (14) 

About 15 years ago, zirconia was considered state of the art since it was the first white 

metal (lithium disilicate was a later development). Moreover, zirconia had this 

"transformation phase" leading to a spontaneous repair after a fracture. However, zirconia 

did not exhibit chemical bonding and there was flaking of the material. The addition of oxides 

such as yttrium, magnesium, calcium, and cerium stabilize the zirconia in one of its phases, 

thus limiting the risk of flaking. Stabilized zirconia is nowadays widely used thanks to the 

appearance of more transparent zirconia which allows us to manufacture crowns in 

monolithic (note that there is no chipping in monolithic) and improved aesthetics via the 

existence of multiblocks.  

Zirconia-toughened and alumina-toughened are developing due to zirconia generally 

remaining partially stabilized in its tetragonal phase and alumina presenting a moderate 

toughness.  

 

 

 

 

 Figure 2. Multicolor block of IPS Empress 
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3.2.3. Resin-matrix ceramics 

The materials included in this cathegory do belongs to ceramics since the definition 

updated in 2013  in the glossary of the American Dental association. They are composed 

predominantly (> 50% by weight) of refractory inorganic compound. These resin-matrix 

ceramics were develop to: 

- obtain a material with a modulus of elasticity closer to natural dental tissues (dentin) 

compared to conventional ceramics 

- ease milling and ajustements hence improving manufacturing compared to glass-

matrix ceramics and to polycristalline ceramics 

- improve and ficilitate repair protocols and/or modification with composite resins 

Although it exists variable compositions of resin-matrix ceramics, they all are specifically 

indicated for the use of CAD/CAM technique. According to their inorganic compostion, they 

can be sorted into three subcathegories : the resin nanoceramic, the glass ceramic in a resin 

interpenetrating matrix, and the zirconia-silica ceramic in a resin interpenetrating matrix (14). 

Figure 3. Schematic of the classification of all ceramic and ceramic-like materials 
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3.3. Physical and optical properties of ceramics 

 

3.3.1. Physical properties 

To describe and quantify the physical properties of ceramics, two variables should be 

noted: flexural strength and fracture toughness.  

• Flexural strength, measured in MPa, corresponds to the maximum vertical force that 

the material can receive without fracturing.  

• The fracture toughness, measured in MPa.m^1/2, represents the resistance of a 

material to the propagation of an initial crack. This physical property is a major 

contributor to the long-term failure of all-ceramic restorations. A restoration with a 

high toughness fracture will exhibit more favourable long-term prognosis than a 

restoration with a low or weak toughness fracture.  

 

Von Mises stress is a value used to determine whether a given material will fail or fracture. It 

is mainly used for ductile materials, such as metals. The von Mises yield criterion states that if 

the von Mises stress of a material under load is equal to or greater than the yield of the same 

material under simple tension, the material will fail (16). 

 

Dental ceramics possesses very good resistance to the compressive stresses, however, 

they are very poor under tensile and shear stresses (17). In contrast to metals, the metal atoms 

of the ceramic bond with the non-metallic atoms via ionic bridges. These ionic interactions are 

responsible for the cohesion established between particles of opposite charges. Once the 

ceramic receives stress that deforms the material, particles of the same charges may be 
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shifted towards each other, leading to electric repulsive forces. The cohesion is thereof 

interrupted. These electrical interactions explain one of the major characteristics of ceramics: 

brittleness. Dental ceramics are therefore neither ductile nor elastic. 

 

The strength of the ceramics is oriented by several factors: the microstructure of the 

material (density, proportion of crystals) and the initial presence of microcracks (pores, 

impurities, processing errors).  

In view of these factors, the clinical success of an all-ceramic restoration must meet the 

following criteria: 

- High flexural strength 

- High fracture toughness 

- Homogeneity of the microstructure 

- Flawless processing of the material 

(18) 

 

3.3.2. Optical properties 

Ceramics have the property to mimic the tooth aesthetics almost up to perfection (19). 

As a matter of fact, they possess optical properties very alike to those of the dental hard tissue 

(18). 

The optical properties of ceramics are essentially centered on translucency. Ceramics with 

high flexural strength and high fracture toughness tend to be opaquer due to their crystalline 

structure. It is then possible to classify ceramic materials according to their opacity at a given 
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thickness: veneering ceramics > Empress I > In Ceram spinell > Empress II > In Ceram alumina 

> In Ceram zirconia (20).  

The thickness of the ceramic also plays an important role in the translucency of the material. 

A veneer with a thickness of 0.3mm will be more translucent than a veneer of 0.5mm, for the 

same given material. 

 

 

 

 

  

 

 

 

3.4. Classification regarding processing methods  

The manufacturing of any dental ceramics begins with a ceramic powder that can later be 

shaped into the required form thanks to a variety of different processing methods. The 

processing method is chosen according to type of ceramic material eligible for each specific 

dental restoration. 

 

3.4.1. Manual processing methods 

Manual processing methods include manual layering over an investment cast, 

pressing, and slip casting with glass infiltration (18). 

 

Figure 4. Optical comparison of different ceramic materials with equal slice thickness 

From left to right: veneering ceramic, Empress I Zirconia, In-Ceram Alumina, In-Ceram 

Zirconia 



13 
 

3.4.1.1. Layering 

Layering is commonly used to manufacture porcelain-veneered crowns and dental 

veneers. The dental technician use ceramic powders of different shades and translucency to 

replicate hard tissues aesthetics. The powders are meant to be mixed with modeling fluid (or 

distilled water) to create a paste. This paste, called slurry, is applied, layer by layer, onto the 

substructure. Once the restauration is build-up, it is sintered at aproximatively 900°, 

temperature at which the powdered glass particles melt and flow together at the particle 

interfaces. This is the sintering phenomenon. (18) 

 

 

 

 

 

 

3.4.1.2. Pressing 

Pressing relies on the mechanisms of the lost-wax technique and is the technique of 

choice for materials such as reinforced glass-ceramics (eg. Lithium disilicate). The starting 

material comes in pre-sintered blocks. For this processing methods, the dental technicien first 

creates a wax model that is later melted. The space left is then filled by injectingunder 

pressure the soften ceramic block (1180°C at 5 bar). This manual processing method can be 

processed alone to manufacture a full contour restauration, or processed as a core in 

conjunction with layering technique. (18) 

 

Figure 5. Ceramic layering before sintering 
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3.4.1.3. Slip casting 

The slip casting method is performed in two steps : sintering of alumina powder onto 

a special die (2 hours at 1120°C), and a second firing infiltrate glass (4 hours at 1100°C). It 

should be noted that this technique was developed before the arrival of machining methods, 

making it less popular now.   

 

3.4.2. Machining processing methods 

Machining processing methods comprise the copy-milling technique, the computer 

aided machining, and the computer aided design / computer aided manufacturing 

(CAD/CAM). 

 

3.4.2.1. Copy-milling 

The copy-milling technique consists of a model of the dental restauration previously 

fabricated in resin composite. A scanning tool is used to trace the replica allowing the milling 

onto the ceramic block. This technique brings relatively precise outcomes but presents the 

drawback of manufacturing a previous replica.  

 

3.4.2.2. Computer aided machining  

Computer aided machining is similar to copy-milling in the sense that both require the 

prefabrication of a replica beforehand. Unlike copy-milling, the replica is scanned by an optical 

scanning technology (e.g. Laser, white-light scanner) and digitized. This digitized data is then 

used to guide the machine during the milling process. 
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3.4.2.3. CAD/CAM technique 

The CAD/CAM technique is relatively recent. Its technology is based on the use of a STL 

file ("Standard Triangle Language" or "Standard Tessellation Language") which implies a 

previous scanning of the hard and soft tissues of the patient mouth. This previous scanning 

can either be performed extraorally over a study cast obtained with conventional impression 

or performed intraorally with the use of an intraoral scanner. The computer aided design uses 

the STL file to design the structure of the restauration and the computer aided manufacturing 

leads the milling into replicating the established design.  

The cad/cam technique being manufactured by milling technique could lead us to believe that 

aesthetics are limited but there are different techniques to push biomimetics to its maximum. 

Thus, it is possible with the cad/cam process to perform a cut-back technique or a core onto 

which ceramic can be layered. The cut-back technique consists of milling a block of ceramic 

into the shape of the cervical 2/3 of the crown and layering the rest of the incisal border.  

(18,21,22) 

 

 

 

 

Figure 6. Meshing of the point cloud to replicate the scanned design 
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4. Therapeutic indications 

 

4.1. Initial classification of therapeutic indications 

Several classifications to distinguish clinical indications from dental veneers have been 

proposed. The most widely used is the classification of the Geneva school, initially described 

in 1997 by Belser and the Magne brothers (23). 

 

• Type I: Teeth resistant to bleaching 

o Type IA: Tetracycline discoloration (grade III and grade IV) 

o Type IB: No response to external or internal bleaching 

• Type II: Major morphologic modification 

o Type IIA: Conoid teeth 

o Type IIB: Diastemata and interdental triangles to be closed 

o Type IIC: Augmentation of incisal length and prominence 

• Type III: Extensive restoration (on adults) 

o Type IIIA: Extensive coronal fracture 

o Type IIIB: Extensive loss of enamel (by erosion and wear) 

o Type IIIC: Generalized congenital and acquired malformation 
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4.1.1. Type I: Teeth resistant to bleaching 

 

4.1.1.1. Type IA: Tetracycline discolorations (grade III and grade IV) 

The action of tetracyclines on teeth is very variable. It ranges from a simple uniform 

yellow discoloration to a more or less pronounced grey-brown stripes or stains. The staining 

depends on the type of antibiotic involved. The stains appear as diffuse horizontal bands of 

varying width on the dental crowns. The stained areas of enamel correspond to the areas that 

were being mineralized during the administration of tetracycline. This allows the age of 

antibiotic initiation to be accurately dated, according to Bevelander, 1964 (24). 

In 1958, Schwachman et al. hypothesized that at least one of the components of tetracyclines 

is able to cross the placental barrier and thus bind to the mineralizing teeth of the fetus. 

Therefore, the administration of tetracycline to pregnant women from the fourth month of 

pregnancy onwards (mineralization of the milky incisors), to breastfeeding women and to 

children under 8 years of age (age of mineralization of the permanent second molar) is 

absolutely contraindicated. 

In 1984, Jordan and Boksman listed and classified tetracycline stains into four classes of 

increasing importance. These four stages and their therapeutic solutions are summarized in 

the following table. (25) 
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Degree 1st degree 2nd degree 3rd degree 4th degree 

Type of 

coloration 

Light 

Uniform 

Without bands 

Medium 

Uniform 

Without bands 

Strong 

Irregular 

With bands 

Very strong 

With bands and 

irregular areas 

Color Yellow / brownish 

Low saturation 

Yellow / brownish 

/ grey 

Saturated 

 

Grey brown 

Blue purple 

Very saturated 

Dark grey, deep 

purple 

Extremely 

saturated 

Chemical 

treatment 

Possible 

With very good 

results 

Possible 

Good results 

Complicated 

Acceptable results 

Impossible 

Poor outcomes 

Prosthetic 

treatment 

Useless Useless Possible Mandatory 

 

 

 

 

 

 

 

 

 

For first and second degrees staining, external bleaching with hydrogen peroxide or carbamide 

peroxide is sufficient. But from the third degree onwards, even after bleaching, the teeth will 

always appear opaque and not very translucent and restoration by dental veneers is justified. 

(23,26,27) 

 

 

 

 

Figure 7. Tetracycline stains of complete upper and lower arch, third degree 
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4.1.1.2. Type IB: No response to external or internal bleaching 

▻ Fluorosis 

Fluoride has a direct effect on enamel, depending on its dosage. In effective doses, it 

provides real resistance to caries. But in overdose, it leads to the appearance of dyschromia, 

hypomineralization and even porosities.  

Depending on its severity, fluorosis is described and classified into different classes. Fejerskov 

and al. propose an international classification: the TFI classification (Thylstrup Fejerskov 

Index). This classification was adopted by Feinman and al. in 1987. 

 

Appellation Simple fluorosis Opaque fluorosis Fluorosis with porosity 

Classes 0 to 2 3 to 5 6 to 9 

Manifestations Smooth and defect-free 

enamel, with the 

presence of brownish 

spots/plains 

Grey teeth with whitish stains 

more or less opaque. The 

stains are mostly superficial 

Dark teeth with 

characteristic staining. The 

enamel presents areas of 

porosity of variable size, 

which may even disappear 

completely 

 

 

Chemical external lightening techniques are effective on simple and opaque fluorosis. With 

effective removal of surface stains in opaque fluorosis by micro-abrasion. However, external 

lightening is ineffective on fluorosis with porosity, due to the irregularity of the enamel surface 

Figure 8. Dental fluorosis score 3 and 5 Figure 9. Dental fluorosis score 2 
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condition. Therefore, when the amount of residual enamel is greater than 50% (fluorosis 

classes 6 and 7), dental veneers should be applied. For fluorosis classes 8 and 9, we will be 

forced to proceed with the elaboration of conventional cemented prosthesis. 

(28–30) 

 

▻ Other clinical situations of teeth resistant to bleaching 

This subcategory encompass endodontically treated teeth, teeth with exposed dentin and 

necrotic teeth. (23) 

 

4.1.2. Type II: Major morphological modification 

 

4.1.2.1. Type IIA: Conoid teeth 

Also known as riziform teeth, these shape anomalies are caused by a gene alteration. 

This condition mainly affects the upper lateral incisors, but also the mandibular premolars and 

third molars. The maxillary lateral incisor is sometimes accompanied by agenesis of the 

contralateral incisor (31).  

 

4.1.2.2. Type IIB: Diastemata and interdental triangles to be closed 

Interdental "triangles" or black "holes" are due to localized loss of interdental soft 

tissue following bone loss due to periodontal disease or trauma. 

It should be noted that some authors advocate aesthetic restoration by direct composite 

layering as a first-line treatment when mechanical stresses are low. 
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The difficulty of aesthetic treatment in the context of diastema closure is proportional to the 

number of diastemas to be closed. The width of the diastema will determine the type of 

restoration. The proportion of the teeth must be respected by keeping their length/width 

ratio, because teeth of the same width but of different lengths seem to have different widths. 

Thus, the best solution is to place veneers not only on the two central incisors, but on the four 

incisors, or even the six anterior teeth. 

(32–34) 

 

4.1.2.3. Type IIC: Augmentation of incisal length and prominence 

Due to the anterior guidance, strong mechanical forces are exerted on the incisors, 

especially on their free edge. Therefore, hard tissue replacement 

The use of ceramics for restorations is not a viable option. The use of ceramics to restore lost 

tooth volume therefore offers the best compromise, both for its aesthetic properties and its 

resistance to mechanical stress. 

Occlusal analysis must be done in conjunction with, if not prior to, the aesthetic analysis in 

order to identify the etiology of the loss of dental tissue. The presence of mandibular 

parafunctions can represent an absolute contraindication to the placement of veneers, or 

singularly increase the post-treatment hazards (23). 

Figure 10. Conoid lateral upper incisors and diastema 

between 11 and 22 
Figure 11. Aesthetical rehabilitation with ceramic veneers 
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4.1.3. Type III: Extensive restorations (on adults) 

 

4.1.3.1. Type IIIA: Extensive coronal fracture 

In the case of an extensive coronal fracture, the first parameter to be assessed is the 

pulp diagnosis. In the event the tooth is necrotic, the therapy of choice will be an endodontic 

treatment followed by an aesthetic and functional rehabilitation. The loss of hard tissue 

caused by the preparation of the endodontic access cavity will force the recourse to a 

conventional fixed prosthesis such as inlay-core and crown. 

The persistence of pulp vitality will allow us to place a dental veneer in order to preserve a 

maximum of residual dental tissue. It should be noted that the risk of premature fracture of 

the veneer and therefore of prosthetic failure is directly proportional to the volume of missing 

dental tissue. 

In the case of a traumatic fracture in a young patient who has not yet completed facial growth, 

the notion of tissue economy is even more important. The practitioner will focus his attention 

on preserving pulp vitality. A reconstruction by stratification with composite resin will be 

carried out to temporize the care until the end of the patient's growth. Then, if the composite 

restoration no longer meets the aesthetic and functional specifications, rehabilitation by 

veneer can be considered. 

(35–38) 

 

 

 

 Figure 12. Crown fractured incisors with silicon index. Final bonded porcelain restorations 
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4.1.3.2. Type IIIB: Extensive loss of enamel 

Erosion is the loss of tooth substance by chemical mechanisms without bacterial 

involvement: such as acid dissolution. Wear, or attrition, is the loss of tooth substance by 

physical mechanisms, such as repeated friction from foreign objects or bruxism. 

As in the case of traumatic amelo-dentinal loss, the success rate of veneer restorations is 

proportional to the amount of hard tissue and, above all, residual enamel. Because of the 

opening of the dentinal canaliculi, the presence of dentinal liquids hinders the bonding of the 

ceramic. 

For Castelnuevo, the proposal for a veneer restoration can only be considered if the total 

bonding surface consists of more than half enamel. Furthermore, the boundaries of the tooth 

preparation must be in enamel and not dentin. Otherwise, the dento-prosthetic joint may 

degrade more rapidly through the mechanism of micro-infiltration: « microleakage » 

If this is not the case, we will resort to a fixed prosthesis such as a crown. 

Remember that these lesions are always accompanied by bad habits that must be corrected 

before treatment can be carried out. 

(39,40) 

 

4.1.3.3. Type IIIC: Generalized congenital and acquired malformations 

A number of localized crown surface defects can be treated with very conservative 

means such as direct composite restorations. However, generalized enamel dysplasia may 

require a more invasive treatment option. As previously mentioned for Type IIIA, direct 

composite restorations can be placed before ceramic veneers as provisional restorations in 

young patients.  
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Amelogenesis imperfecta must be distinguished from generalized enamel dysplasia. 

Amelogenesis imperfecta requires caution and in most cases a full coverage crown will remain 

the treatment of choice. 

 

 

 

 

 

 

4.2. Completed classification of therapeutic indications  

Although this classification is rigorous, it is not exhaustive. S. Kina proposed to complete 

it by adding two categories: small correction of dental position and special cases (41). 

Indications Clinical situation 

I Color alterations resistant to 

bleaching and/or microabrasion  

• Amelogenesis imperfecta 

• Fluorosis 

• Tetracycline stains 

• Darkening due to trauma 

• Intrinsic pigmentations 

II Cosmetic modifications Form • Diastemata closure 

• Incisal length increment 

• Atypical shape 

• Retained primary teeth 

• Dental transformation 

Texture • Amelogenesis imperfecta 

• Dysplasia 

• Dystrophia 

• Attrition, erosion, abrasion 

III Extensive restorations • Fractured teeth 

• Acquired anomalies and congenital 

deformations 

IV Minor correction of position • Broken teeth 

• Angle alteration 

V Special cases • Lingual laminated veneers 

• Aesthetic correction of fractured crowns 

Figure 14.  Enamel hypomineralization Figure 13.  Post-operative view with ceramic 

veneers on 15 and 25 
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▻ Small correction of dental positions 

This is a controversial indication. The proposal of rehabilitation by dental veneers will only be 

proposed after dentofacial orthopedics and will only concern the most minimal anomalies. 

Moreover, any parafunction must first be corrected to ensure the durability of the prosthesis, 

such as: a hypertonic lip brake, a dental occlusion anomaly (e.g. Angle Class III).  

(41,42) 

 

4.3. Contraindications 

The development of veneer treatments has only been significant in the last few decades 

due to the improvement of techniques and materials. The best progress has been made in 

bonding, thanks to Buonocore in 1961. Thus, the counter-indications developed below are at 

the present time, but may not be any more in a few years time thanks to research and 

improvement of our techniques. These contraindications may be absolute or relative. 

• Untreated periodontal diseases, poor oral hygiene 

• Erupting dentition 

• Inadequate occlusion and/or position 

o Severe crowding 

o Deep overbite 

o Parafunctional habits (e.g. bruxism) 

• Inadequate anatomy 

• Multiple restorations 

• Occlusion of Angle class III 

 

Absolute contraindication 

Relative contraindication 
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5. Diagnostic approach and initial treatment planning 

 

5.1. Elaboration of a mock-up 

The mock-up follows the validation of the aesthetic project by the practitioner and the 

patient at the wax-up stage.  

Reminder: addition wax-up consists in applying wax on plaster models taking into account the 

biomechanical requirements of the future prosthetic restoration and the aesthetic demand of 

the patient (23). 

 

 

 

 

 

 

The mock-up is an essential step in the treatment plan for facet restorations, and more 

generally, for all aesthetic restorations. It exists different techniques and different relation to 

the wax-up but it remains clear that the mock-up is essential. Its main roles are: a preview of 

the final result, a communication tool for the patient/practitioner/prosthetist and a clinical 

aid. 

The mock-up can be made in two different ways: direct or indirect fabrication. The practitioner 

has the choice of making a direct mock-up himself, freehanded and using composite resin; or 

having the mock-up made by a laboratory technician. A direct mock-up has the advantage of 

Figure 15. Initial wax-up over working cast 
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being able to collect the patient's impressions directly, but an indirect mock-up is generally 

more aesthetically pleasing.  

(43,44)  

 

 

 

 

 

 

 

 

 

 

 

5.2. Guided preparation with aid of silicone index 

It is the simplest technique to implement but requires a greater time investment because 

of the multitude of silicone index apposition during the tooth preparation. Technique used by 

Magne and Belser, it is carried out with simple cylindrical-conical burs (45). This silicone key 

must be created beforehand. For this purpose, it is recommended to use of an addition 

silicone with high rigidity to register the wax-up. The key needs to be prepared. Two vertical 

sections will be made at the margins of the teeth to be restored. A horizontal section will be 

performed at the level of the occlusal third of the teeth to be prepared. This results in a key 

that is easy to position due to its posterior stops and allows the cutting depth to be checked 

Figure 17. Acrylic resin mock-up 

Figure 16. Preoperative view 
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by height level. Vision is improved by the absence of silicone in palatal. The part of the 

separate key including the palatal-incisal portion will be kept to control the incisal reduction 

of the preparation. This can be done by making a vertical section along the entire length 

passing through the middle of the incisal edges. In order to check the cutting depth at different 

tooth heights, the key is horizontally cut at multiple heights from one of the positioning stops 

to the contralateral stop. These silicone lamellae are movable and therefore remain attached 

to the key by one of their edges. This is the technique of the "notepad" key.  

 

 

 

 

 

 

Before starting the dental preparation, a gingival retraction cord is placed in order to 

improve the visibility of the cervical margin line. Some authors also recommend the placement 

of thin metal matrix strips between the preparation border teeth and the adjacent teeth to 

protect the latter from unintentional milling (2). An initial check with the key is performed 

before carrying out any preparation in order to objectivize the areas most prone to 

preparation and to have an overall view of the size to be achieved. This size will be determined 

using the reduction key, without consideration for the dental tissue itself. The preparation 

begins with the proximal surfaces. A small-diameter burr will be used. Oscillating instruments 

are suitable for removing the enamel beak resulting from the preparation, especially on 

preparations opposite unprepared teeth.  

Figure 18. Notebook-type silicon index 
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For the preparation of the buccal surfaces, vertical grooves should be made with a medium-

diameter bur to indicate the preparation depth. Magne and Belser recommend making two 

grooves for the lateral maxillary incisors and three for the central incisors and maxillary 

canines. The entire buccal surface should then be prepared with a larger-diameter burr to 

avoid deepening the grooves and achieving a wavy surface (23). 

Then the preparation of the incisal edge will be done under control of the palatal part of the 

reduction key. The preparation is completed by removing all sharp edges and ensure the least 

possible roughness to optimize the quality of the impressions. 

(45,46) 

 

5.3. Guided preparation through mock-up  

This technique was proposed by Galip Gürel. It optimizes the action of thrust burrs, and 

facet preparation kits. The acrylic composite resin mock-up is placed in the mouth together 

with gingival retraction cords. The choice of preparation depth and thus the diameter of the 

burs depends on the type of veneer and dental dyschromia. The vestibular surface is first 

prepared with burrs with a thrust stop. The resulting horizontal grooves thus follow the 

vestibular convexity of the tooth.  

 

 

 

 

 

 Figure 19. Calibrated three-disc bur used over the mock-up 
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The cervical margin is then prepared using a long-neck ball burr. Finally, two to three grooves 

are made at the incisal edge.  

Once these preparations have been completed, Gürel recommends that the grooves be 

objectified with a pencil to facilitate cutting. The mock-up is then removed. 

The rest of the enamel is prepared with a large-diameter cylindrical-conical bur to homogenize 

the preparation depth in relation to the guide slots. The same finish as in the previous 

preparation technique is applied. 

(47,48) 
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6. Definitions and concepts of tooth preparation 

 

6.1. Definition of tooth preparation 

The preparations allow the tooth surfaces to be conditioned with various rotatably 

mounted instruments for cementation or sealing of prosthetic restorations. The dental 

preparation stage takes place within an aesthetic project that is clearly established and 

validated by the practitioner and the patient, and therefore with defined objectives. 

Preparations for adhesive ceramic restorations must allow an optimal marginal adaptation of 

the restoration while preserving the dental hard tissue as much as possible. It follows a 

minimal approach. However, the mere pursuit of tissue preservation, ignoring the objectives 

of the dental preparation, will lead irremediably to overcontouring and failure in the 

short/medium term. The ideal integration of veneers (functional, biological and esthetic) is 

only achieved if the dental preparation satisfies the four basic principles of adhesive ceramic 

restorations: retention, stabilization, support and adhesion.  

Dental preparation must therefore meet several requirements: 

- Only hard surfaces should be used 

- Reconstitute an ideal emergence profile 

- Do not expose any dento-prosthetic seals at an occlusal contact point 

- Allow the placement of a ceramic thickness of 0.3 to 0.9 millimeters 

- Restore the function and aesthetics of prepared teeth 

- Spare the dental hard tissues as much as possible 
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6.2. Instrumentation 

The dental preparation for veneers is very meticulous and requires a great deal of clinical 

experience to be carried out properly. Thus, industrialists have developed and marketed 

certain types of instruments specially dedicated to veneer preparation.   

 

6.2.1. Rotatories 

Because dental veneers usually involve teeth with positive vitality the choice of speed 

must be decided carefully. The rotation speed has a direct impact on the iatrogenic heating 

and the surface condition of the prepared area. In order not to cause pulpal changes or 

ameliorative fissures, the rotational speed should be below 3000 rpm or above 200000 rpm, 

and should be accompanied by abundant irrigation to ensure lubrication of the burs and 

proper cooling of the enamel. A rotational speed greater than or equal to 400,000 rpm results 

in less surface debris. Clinicians agree that the choice of the rotating part should be made on 

the turbine or on a high-speed contra-angle handpiece in order to reach 400.000 rpm. For O. 

Etienne, the constant torque of the contra-angle provides a gain in terms of efficiency 

compared to the turbine for amalgam milling (2). 

 

6.2.2. Dental burs 

The minimal dental preparation for veneers combined with the ease of use of diamond 

burs compared to tungsten carbide burs make the former a very suitable choice. It is advisable 

to use several burs with different grit sizes. Large diamond burrs are used for preparing the 

tooth, while smaller burrs are used for finishing to smooth the surface and optimize the 

precision of the impression material.  
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In order to simplify the dental preparation process, manufacturers have introduced burr sets 

for veneer preparations. These sets contain a limited number of burs of different shapes and 

sizes, each designed for a specific localized preparation. 

For Pascal Magne and Urs Belser, the use of burs with depth markers is strongly 

contraindicated. These cause excessive enamel reduction and increased risk of dentine 

exposure. This is due to the fact that these burs work in relation to the pre-existing tooth 

surface and volume and not in relation to the intended prosthetic project.  However, it should 

be noted that this limitation can be overcome by the technique of guided preparation through 

mock-up. 

 

 

 

 

Figure 20. Schematic drawing of the burs for initial facial reduction 



34 
 

6.2.3. Ultrasonic instruments 

For Christensen, rotary instrumentation can cause vibrations that are detrimental to the 

accuracy required in dental preparation. For this reason, many dentists use oscillating 

instruments to complete the milling process when finishing the milling. These instruments 

allow a clean cut of the hard tissue without the risk of damaging the underlying soft tissue. 

 

 

6.3. Limits of preparation 

 

 

 

 

 

 

 

 

 

6.3.1. Buccal limits 

The purpose of the vestibular amelioration preparation is to prepare the enamel to 

allow the veneers to be bonded to the enamel with a minimum of preparation time and with 

a maximum of hard tissue thickness. The deeper the milling, the greater the risk of dentine 

exposure. The wider the range of exposed dentine, the poorer the bonding will be due to the 

water content of the dentine. It is almost impossible to achieve a perfect buccal preparation 

Figure 21. Schema of the different limits of preparation 
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because of the variation in enamel thickness depending on the location, type of tooth and 

wear. The average milling depth varies between 0.3 mm and 1 mm. The thickness of the 

enamel, and thus the depth of preparation, increases from the neck to the incisal edge (0.3 

mm in the cervical third, up to 2 mm at the incisal edge). The depth of preparation is also 

influenced by the discoloration of the tooth and the type of veneer selected: highly colored 

teeth require a less conservative preparation. 

 

6.3.2. Cervical limits 

The ideal cervical limit is para or slightly supragingival and follows the gingival festoon. 

Due to the optical properties of cemented ceramic restorations, the dental seal is invisible 

and, its hygiene is much easier to maintain due to its accessibility. The subgingival limit should 

only be used in exceptional cases: it allows the dental technician to increase the convergence 

profile to close diastemas or fill black triangles. It also allows the dentist to mask a sudden 

color change on teeth that are severely dyschromiated. Finally, it can also be used on conoid 

incisors, because in this case it is the targeted emergence profile that will guide the height of 

the cervical limit.  

 

6.3.3. Proximal limits 

The proximal limits are the ones that will condition the insertion axis of the veneers. 

This axis is anteroposterior, unlike conventional crown-type prostheses, where the insertion 

axis is coronal. The preparation of the proximal limit must comply with an important 

requirement: place the limits beyond the zone of visibility.  
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With regard to the preservation or not of the contact point, there are different opinions. The 

preservation of the contact point allows to remain in a minimally invasive approach (23). 

Preservation of the contact point makes it possible to: 

- Simplify the clinical trial 

- Exempt the dental technician from reproducing it, which is very difficult, especially 

with thin layers of ceramic 

- Keep the tooth wedged in the mesio-distal direction 

 

However, contact points may sometimes need to be milled or modified. According to Dr Kina, 

removing the contact points will prevent the impression from tearing and will ease the 

individualization of the dies at the lab. The removal of the contact point also ease the 

cementation process ends by allowing the excess cement to flow in palatal (41). Note that 

contact points should be removed whenever the interproximal surface is not sound (eg. 

Caries, infiltrated obturation) or lacking favorable anatomy (eg. Conoid teeth, diastema, 

palatal contact surface). 

(49,50) 

 

6.3.4. Incisal limits 

The free edge is only reduced in the case of preparations with incisal overlap or an 

increase in tooth height. It must be possible for the dental technician to layered at least 1.5 

mm of ceramic material to ensure good esthetic integration with the dentin, enamel and 

translucent layers. As seen in the contraindications, its preparation must never result in an 
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important unsupported ceramic height. For Touati (51), full coverage of the free edge offers 

many advantages: 

- Reduced risk of angled fractures due to the increased thickness of the ceramic 

- An increase in aesthetic integration 

- Greater freedom for the dental technician to modify the shape and position of the 

tooth 

- Better control of occlusal contacts 

- Facilitation of clinical manipulation during fitting and gluing  

This opinion is also shared by Magne and Belser. In addition, Highton et al. conducted a study 

demonstrating that an incisal/proximal veneer provides intrinsic strength to the superior 

restoration due to the better stress distribution within it. Thus, preparations with incisal 

veneers are the most common. However, total preparation of the free edge involves 

preparation of the palatal-lingual surface. 

(23,46,52,53) 

 

6.3.5. Lingual limits 

Since the dentoceramic joint is a zone of weakness and a potential fracture starting 

point, the preparation margin should not be located at the occlusal contact points in the 

position of maximum intercuspidity. Furthermore, the preparation margin should not be 

located in the area of greatest palatal concavity, which is subject to high tensile stress, as this 

would increase the risk of ceramic fracture. In practice, the limit lies above the occlusal contact 

points in the IOM. For Magne and Belser, the shoulder limit is to be preferred to the traditional 
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chamfer which constitutes a thin and brittle margin. Thes flat edge of the shoulder line would 

provide better support for the ceramic. 

(51,52) 

 

6.3.6. Finishing of the preparation 

A correct tooth preparation is free of any sharp edges and angles and presents a 

smooth surface. The contact points can be lightly open with polishing strips. These factors will 

contribute to a better adhesion, easier printing both conventionally and in cad/cam. 

(23,54) 
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II. OBJECTIVES 

It exists plethora of descriptions and indications for each type of preparation; a range that 

can sometimes lead to confusion.  

The purpose of this work is to describe the different types of preparation for ceramic veneers.  

In parallel, this study will aim to:  

1) Compare preparation types at the cervical limit according to their long-term prognosis. 

2) Compare preparation types at the incisal limit according to their long-term prognosis. 

3) Compare the advantages and disadvantages of conventional preparations with the “no 

prep” veneers 
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III. MATERIALS AND METHODS 

This study evaluated the existing literature regarding the different types of tooth 

preparation types for the realization of dental veneers. The electronic search strategy involved 

MEDLINE, GOOGLE SCHOLAR, BIBLIOTECA CRAI and other databases. Keywords used were 

veneers, preparation types, survival rates, incisal overlap, finish lines. 

The articles were selected according to multiple inclusion and exclusion criteria (see table 

below). Duplicates were removed; titles and abstracts were checked for relevant studies that 

addressed the aim of this critical review. 

A total of 76 articles were included in this review. Both in vivo and in vitro studies were 

included in the review, as well as case reports, bibliographical reviews and extracts from 

books. Aspects of the preparation designs were quantified and analyzed from a analyze of 

these articles. 

 

Inclusion criteria Exclusion criteria 

- Written in English, Spanish, or French 
- Full text articles only 
- Regarding at least one preparation 

type 
- Anecdotal reports on incisal 

preparation design 
- In vivo and In vitro studies 
 

- Only available the abstract 
- Regarding composite veneers 
- No clear description of the 

preparation design 
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IV. RESULTS 

 

1. Studies and materials regarding the types of preparation at the cervical margin 

Studies Type of study Type of preparations analyzed Conclusion 

Seymour and al., 2001 Modelization - Knife-edge 

- Chamfer 

- Shoulder 

Less tensile stress with 

knife-edge termination 

Magne and al., 2003 Book section - Chamfer Chamfer is the 

preparation of choice 

Al-huwaizi, 2005 Finite element 

analysis 
- Chamfer 

- Deep chamfer 

- Shoulder 

Deep chamfer allows for 

better stress repartition 

*see annex 1 
Shillingburg and al., 

2012 

Book section - Chamfer Finish line in chamfer 

recommended 

Pahlevan and al., 

2014 
In situ - Knife-edge 

- Chamfer 

 

Chamfer preparations 

presented more 

tendency to dentinal 

exposure 

 

2. Studies that conclude in favor of Type I or Type II incisal preparations 

Studies Type of study Type of preparations analyzed Conclusion 

Highton and al., 1987 Photo-elastic 

models 

- Feathered edge 

- Butt joint 

Butt joint type has 

favorable outcomes 

Hui and al., 1991 In vitro - Window 

- Feather 

- Incisal overlap 

Superior outcomes for 

window type 

Galiastos and al., 

2002 

Prospective 

over 5 years 

- Incisal reduction of 

0.5mm 

98.4% of success 

Magne and al., 2002 Book section - Type I 

- Bevel or partial bevel 

- Incisal overlap 

Type I and incisal overlap 

(type III) not recommended 

*see annex 2 

Zarone and al., 2006 In situ - Incisal overlap 

- Window 

Window presents lowest 

rate of fracture 

Schmidt and al., 2011 In vitro - Butt joint 

- Incisal overlap 

Failure loads decreased in 

butt joint preparations 

Bergoli and al., 2014 In situ - Incisal overlap 

- Feathered edge 

Palatal chamfer exhibits 

higher maximum principal 

stress 

 

 

*Please refer to Part V. Discussion for all materials citation included in the above tables 
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3. Studies that conclude in favor of Type III incisal preparations 

 

 

4. Studies inconclusive regarding incisal preparations 

Studies Type of study Type of preparations analyzed Conclusion 

Smales and al., 2005 Retrospective - Incisal coverage 

- No incisal coverage 

No statistical difference 

Alghazzawi and al., 

2012 

Typodont  - Incisal overlap 

- Three quarter 

preparation 

No statistical difference of 

prognosis 

 

 

 

 

 

 

 

 

 

*Please refer to Part V. Discussion for all materials citation included in the above tables 

Studies Type of study Type of preparations analyzed Conclusion 

Castelnuovo and al., 

2000 

In vitro - Incisal overlap 

- Butt joint 

Teeth prepared with 

incisal overlap presented 

the lowest rate of failure 

Butt joint preparation not 

recommended 

Zarone and al., 2005 3D models - Incisal overlap 

- Window 

Palatal overlap allows 

uniform distribution of 

forces 

Window preparations 

induce repartition of 

stress at the incisal area 

*see annex 3 

Stappert and al., 2005 In vitro - Incisal overlap The incisal overlap allows 

for best support 
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V. DISCUSSION 

Currently, there is a lack of clinical consensus regarding the type of design preferred for 

ceramic veneers. Widely varying survival rates (48–100%) and methods for estimating it have 

been reported for porcelain veneers over the last century (55). 

The different types of tooth preparations indicated for ceramic veneers can be divided into 

three categories: 

• Type I: only the buccal surface of the tooth is prepared 

• Type II: the tooth is prepared buccally and at its incisal border 

• Type III: the tooth is prepared at its buccal, incisal, and palatal surfaces 

 

This study will focus on comparing the different types of preparations at the cervical limit 

and the incisal edge. 

Preparation types at the cervical limit Preparation types at the incisal limit 

o Knife edge 
o Chamfer 
o Shoulder 

 

o Window (type I) 
o Feather edge (type I) 
o Butt joint (type II) 
o Incisal overlap (type III) 

 

 
 
It is essential to mention another type of therapeutic approach that does not quite correspond 

to any of the three categories mentioned above: the "no prep" veneer. 
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1. Preparation types at the cervical limit 

The classification of boundaries implies an important distinction between the actual form 

of the cervical preparation and finishing line. In fact, the cervical margin can be defined as a 

line or finishing area. The linear finish is represented by a separate line for all its circumference 

while the finishing area adapts the preparation to an entire surface. Each of the two has 

several possible configurations. 

The knife-edge design is an example of finishing area while the chamfer design and the 

shoulder design fall into the category of finishing line. The finishing lines can be complex or 

simple (e.g. with or without angular finishes on their periphery: bevels or chamfers). 

 

1.1. Knife-edge 

The finishing area “knife-edge” consists of a simple and minimal eviction from any overhang 

located coronary to the prosthetic finishing line (54).  

This design is the most conservative one because it has the lowest angle of convergence. Its 

cervical profile is flat and can therefore be indicated on vital teeth or at reduced periodontal 

support. 

 

1.2. Chamfer 

A chamfer is defined as an oblique, slightly concave surface, connecting the cervical region 

to the tooth surface. It is a finish line without an acute internal angle. It is obtained by 

preparing the edge of a tooth with a burr with a round to oblong tip held in the axis of the 

tooth (e.g. Bur 856). The chamfer can be more or less wide. 

This choice of cervical limit profile is at the expense of the tooth substance but allows for the 
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protection of the marginal periodontium. It would be the best preparation for the respect of 

the periodontal environment. Indeed, it is the cervical excavation which saves the space 

necessary to the use of the material for the restoration avoids overcontouring. 

In addition, the chamfer is the form of cervical margin that ensures the best distribution of 

the occlusal stresses and the stress on the supporting teeth. 

 

1.3. Round shoulder 

This limit is a flat shaping a wide horizontal and vertical floor perpendicular to the axial 

surfaces of the peripheral preparation. This finish line can be milled with a bur 847KR (KR 

standing for round corners). It is a broad limit, and it has long been the cervical limit of choice 

for preparations for ceramic-ceramic crowns. The wide flatness of this limit favors stress 

resistance to occlusal forces. However, this preparation requires more tooth mutilation than 

all other cervical limits.  

The sharp internal angle of 90° concentrates the forces towards the tooth and may conclude 

that it is fractured. It is why the acute right-angled shoulder was quickly replaced by the round-

corner angled shoulder. 

(23,54,56) 

 

 

 

 

 

 Figure 22. Margin designs (from left to right): knife-edge, chamfer, shoulder 
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2. Preparation types at the incisal edge 

 

2.1. Type I: Window design 

The oldest technique is the one used by C. Pincus. The preparation only involves the 

vestibular surface without modification of the free edge. Very economical in tissue loss, the 

practitioner can preserve more than 80% of dental tissue. Since the enamel is only poorly 

prepared, the risk of micro-infiltration is very low. The presence of the mini cervical leave will 

facilitate its insertion. 

As with no prep veneers, the free edge is left intact, so there is no possibility to modify the 

transverse shape and height of the tooth. This type of preparation can therefore only be 

performed on teeth with a thick incisal edge. Teeth with severe dyschromia may also be 

problematic, since the thickness of the ceramic material available with the window 

preparation may be insufficient. 

(4,23,57) 

 

2.2. Type I: Feathered-edge design 

The feather edge preparation consists in as window taken up to the height of the incisal 

edge but without reducing it (58).  

Figure 23. Incisal preparation types: Window (A), feathered-edge (B), butt-joint (C), incisal overlap (D) 
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2.3. Type II: Butt joint design (or bevel) 

It is a preparation that also interests the free edge, without having a palatal return. The 

incisal edge is reduced by an average of 1.5 mm. The incisal edge will be flat, forming a right 

angle with the transverse axis of the tooth. In this case, a maximum of 80% of the enamel 

tissue will be preserved with an exposed dentin volume of 10 to 20%.  

Since the volume of ceramic material with this preparation is larger, the dental technician has 

greater freedom of action to reconstruct and modify the shape of the tooth. Severe 

dyschromia will also be more effectively masked. The veneer has two axes of insertion: 

vestibular and coronal. 

(57,59) 

 

2.4. Type III: Incisal overlap design 

The preparation is similar to that of the butt joint, but in addition, it has a palatal return 

with a chamfer. The volume of hard tissue preserved will be 75%, with 20-40% of dentin 

exposed. As the volume of ceramic material allowed by this preparation is the largest, this 

preparation technique is the most indicated for large restorations and severe dyschromia.  

However, the return palate is an area of fragility. Besides, Magne and Belser recommend 

replacing this finish line with a shoulder, which considerably reduces the risk of fracture thanks 

to better seating of the occlusal forces. Clinically, the veneer has only one insertion axis 

(coronary) and a cervical finish line, which greatly facilitates its handling. 

(23,57,59) 
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3. Comparison of survival rate depending on the preparation 

 

3.1. Survival rate depending on the cervical preparation 

 

In the early 2000’s, the knife-edge termination was opted to avoid dentin exposure, 

increasing its long-term prognosis. With labial and palatal loading, tensile stresses were lesser 

within porcelain associated with knife-edge veneer margins than shoulders or chamfers (60). 

Pahlevan and al. analyzed the maximum thickness encountered in central and lateral maxillary 

incisors. For both maxillary central and lateral incisors, the thickest amount of enamel in 

vestibular was found at the incisal third, whereas the thinnest layer of enamel was located at 

the cervical third (61). The point of comparing enamel thickness was to study which 

preparation type was the most suitable. The authors concluded that the thickness in the 

cervical third was insufficient to perform a chamfer preparation, possibly leading to dentin 

exposure.  

Nonetheless, several articles validate the chamfer finish line. The light chamfer line 

presents a balance between hard tissue conservation and accepted prosthetic space. In 

addition to better repartition of the forces at the cervical level, a chamfer finishing line 

appears to redistribute loading forces more equally at the incisal level, increase veneer’s long-

term prognosis.  

 (18,23,54,62) 
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3.2. Survival rate depending on the incisal preparation 

Whether it is best or not to prepare the incisal border remains an discussed theme.  

By studying models of teeth (at the scale of 2.5x) made from photo-elastic materials, Highton 

and al. concluded that the bevel type showed the most favorable outcomes (53). 

Galiatsatos A. Aristidis conducted a five-year follow-up over porcelain laminate veneers 

cemented on tooth prepared with an incisal reduction of 0.5mm. After five years, the results 

are clear; 100% of the dental veneers had been retained without presenting signs of 

alterations (e.g. fracture, recurrent caries, marginal discoloration) (63). 

Via an in vitro study , KK Hui showed that the “window” preparation type was the strongest 

compared to other preparation types such as the “feathered” design and the “overlap” design, 

and therefore designated the “window” design as the preparation of choice for dental veneers 

(64).  

Zarone and al. concluded that via a dynamometric assessment of the mechanical resistance 

of porcelain veneers related to tooth preparation, the window preparation was the most 

recommended design as it presented the lowest fracture rate (65).  

Another in vitro study executed by Schmidt and al. concluded that the use of a shoulder finish 

line lower rates of failure load compared to a preparation design with a palatal chamfer (34). 

Bergoli and al., through a finite element analysis, align their conclusion with the previous 

studies mentioned. Ceramic veneers cemented on teeth prepared with an incisal overlap 

displayed a propensity to generate higher maximal principal stress (MPS) (66). 

 

Nevertheless, in another study performed by Zarone and al., it was found that the 

stress observed in the chamfer with palatal overlap was distributed uniformly in the cement 
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layer. In contrast, in the window preparation, the stress was mainly concentrated at the incisal 

area (67). 

An in-vitro study evaluated the fracture load and mode of failure of ceramic veneers with four 

tooth preparation designs cemented on extracted human maxillary central incisors. The 

lowest rate of fracture was reported for the group of teeth prepared with 1 mm of incisal 

reduction and 1 mm height of palatal chamfer. The highest rate of fracture was presented on 

the butt joint preparation type (68). The authors concluded that the that deep incisal overlap 

provided the best retention for the restoration and that the butt joint incisal reduction was 

not recommended.  

Stappert and al. performed a study to evaluate the survival rate of ceramic veneers after 

exposure to masticatory simulation (dynamic loading and thermal cycling). The in-vitro study 

concluded that the incisal overlap allowed for best support (69). 

 

Lastly, although some studies may have led to a definite conclusion, other articles are 

inconclusive. Smales and al. conducted a retrospective study of feldspathic porcelain veneers 

of up to 7 years. The researcher compared 46 veneers with incisal coverage with 64 without 

incisal coverage. At years 5, 6, and 7, the survival rate was around 95.8% for veneers with 

incisal porcelain coverage against 85.5% for those without incisal coverage. Also, six of the 

nine failures occurred due to fracture in veneers without incisal coverage. However, the 

differences were not statistically significant. (55) 

Another study had for objective to examine the correlation between material, design and 

fracture mode for veneers supported by composite resin abutments. This specific study 
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concluded that there were no statistical difference of prognosis depending on the type of 

incisal preparation performed (70). 

 

Although the results of this literature review seem clear, it is important to mention the 

lack of homogenization between each of the articles mentioned. Little information is given 

about the specific modalities of each study (e.g. randomization, teeth prepared, means of 

measurements). 
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4. « No prep » veneers 

Frequently referred to as "addition veneers". In this case, the tooth is either not prepared 

or only very slightly prepared (0.5 mm at the incisal level). This is the concept of addition 

veneer. The ceramic is bonded directly to the enamel surface layer. 

Reminder: “addition veneer” refers to a direct or indirect veneer restoration that does not 

require any (or a few) dental preparation. In contrast, “substraction veneer” necessarily 

involves the removal of hard tissue. A veneer is not perforce only additive or subtractive. The 

strategic choice is based on the individual needs of each tooth and each patient. 

 

 

 

 

 

 

 

4.1. Advantages of “no prep” veneer compared to traditional preparation 

The advantage of this type of veneer is that it falls into the category of ultra-conservative 

restorations since more than 95% of the dental tissue is preserved. The preservation of the 

hard tissue greatly contributes to increasing the long-term prognosis since veneers derive 

their strength from their adhesion to the enamel. Furthermore, the absence of milling 

represents a significant time saving which not only facilitates the dentist's work but can also 

improve the patient's experience in the office.  

(71–73) 

Figure 24. The preparation of the tooth is important because it 

clearly shows the dental technician the limits of the veneer, 

allowing for a more natural contour and transition between the 

restoration and the tooth. 
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4.2. Inconvenients of “no prep” technique compared to traditional preparation 

The absence of a cervical finish line makes clinical manipulation and therefore insertion 

much more difficult, and significantly increases the risk of over-contouring. The ceramic layer 

is much thinner, which contraindicates no prep veneers for severely dyschromic teeth.  

The superficial enamel layer is aprismatic and counteracts the bonding ability of the resins. In 

order to improve the qualities of these no-prep veneers, this aprismatic enamel layer must be 

removed, thus resulting in "prep-less" veneers.  

With such finesse, certain characteristics of the lutting cement can have important 

repercussions on the success of the procedure. Magne and al. (74) state that a too thin veneer 

presenting a poor internal fit can experience higher stresses at both the surface and the 

interface of the restoration with the dental tissues, leading to cracks in the ceramic, posterior 

to the cementation. The use of fluid resin composite cement can palliate this problem and 

ensure a correct seating of the veneer (75,76). 

(71–73) 

 

 

 

 

 

 

 

 
Figure 25. No-prep veneers give the false impression of greater technical ease, as this technique 

dispenses with the skills required to prepare the teeth. However, there is a risk of unwanted 

overcontouring. 
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VI. CONCLUSION 

Of the many different tooth preparation designs for ceramic veneers, the type of 

preparation performed at the incisal edge has the greatest influence on treatment prognosis. 

We can distinguish three different types of design:  

o Type 1: including the window design and the feathered-edge preparation 

o Type 2: bevel preparation, also known as butt-joint 

o Type 3: incisal overlap (or palatal chamfer) 

From this systemic review, it is possible to state that 1) The light chamfer cervical preparation 

is the most conservative and suitable option and that 2) Type I and type II incisal preparations 

should be favored (Type II presenting the lowest risk of post operative failure). Type III incisal 

preparation is contraindicated. 

 Given the limitations of the available literature, one of the decisive factors in choosing 

the type or preparation remains the clinician’s preference. Apart from the dentist’s selection 

criteria, various factors in relation to the patient play a role in the decision on dental 

preparation (e.g. condition of the dental tissue, patient expectations). Before considering the 

options available to improve their smile, patients must first undergo a complete clinical 

examination, including both esthetic and functional evaluation.  
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IX. ANNEXES 

 

ANNEX 1 

Al-huwaizi HF. A finite element analysis of the effect of different margin designs and loading 

positions on stress concentration in porcelain veneers. J Coll Dent. 2005;17(2):8–12.  

 

  

Stress 

concentration 

measured in 9 

different points 

of an incisor. 

Von mises stress analysis in Mpa of porcelain veneers with different cervical 

finish lines and force of application site.  

We can observe that the lowers values are located on the second block line, 

corresponding to deep chamfer finishing line. 
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ANNEX 2 

Magne P, Belser U. Bonded Porcelaine Restorations in the Anterior Dentition : A Biomimetic 

Approach. IL: Quintessence. 2002:129–78.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comparison of the porcelain veneer stress distribution (Equivalent modified Von mises in Mpa) 

The thin white arrow “m” locates the margin of the preparation.  

Margin location is considered favorable for I1 and I2 but less favorable for I3 and even detrimental for I4 

therefore concluding that the incisal overlap is contraindicated.  

Regarding the left column, stress in the palatal concavity is acceptable for F1 and detrimental for F2. F3 

and F4 are the most favorable cases. However, these preparations should be indicated only in particular 

cases of severe loss of tissue.  
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ANNEX 3.1 

Zarone F, Apcella D, Sorrentino R, Ferro V, Aversa R, Apicella A. Influence of tooth preparation 

design on the stress distribution in maxillary central incisors restored by means of alumina 

porcelain veneers: A 3D-finite element analysis. Dent Mater. 2005 Dec 1;21(12):1178–88.  

  

Comparison of the porcelain veneer stress distribution. 

Mod1 and Mod3 represent the window incisal preparation type respectively under loads applied at 125° 

and 60° angles with the long axis at the palatal surface of the tooth.  

Mod2 and Mod4 represent the incisal overlap prepraration type respectively under loads applied at 125° 

and 60° angles with the long axis at the palatal surface of the tooth.  

We can observe lesser amount of stress regarding Mod2 and Mod4. 
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ANNEX 3.2 

Zarone F, Apcella D, Sorrentino R, Ferro V, Aversa R, Apicella A. Influence of tooth preparation 

design on the stress distribution in maxillary central incisors restored by means of alumina 

porcelain veneers: A 3D-finite element analysis. Dent Mater. 2005 Dec 1;21(12):1178–88.  

 

 

  

Comparison of the cement layer stress distribution. 

Mod1 and Mod3 represent the window incisal preparation type respectively under loads applied at 125° 

and 60° angles with the long axis at the palatal surface of the tooth.  

Mod2 and Mod4 represent the incisal overlap prepraration type respectively under loads applied at 125° 

and 60° angles with the long axis at the palatal surface of the tooth.  

We can observe lesser amount of stress regarding Mod2 and Mod4. 
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Please note that the following appendices are listed in order of appearance following the 

bibliography.
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