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ADHESIVE DENTISTRY, OPTIMIZE THE TECHNIQUE AND PRESERVE HEALTHY TISSUE 

 

JUSTIFICATION 

 

 

Conservative dentistry has encountered several substantial changes, the last started 

about 60 years ago, and it is called “adhesive dentistry”. Adhesion allows to preserve 

maximum healthy tissue by bonding to the remaining tooth, reproducing nature. Another 

important change in dentistry is the improvement in prevention and oral hygiene habits, 

resulting in caries decrease. As a consequence the concepts of traditional dentistry were 

progressively questioned giving rise to more conservative restorative techniques.  

 

At the same time, an increased demand of the society for more esthetic restorations or 

metal-free restorations, together with the interest of dental profesionals in tooth-colored 

materials, made use of amalgam and other metals in the mouth increasingly controversial, 

despite the absence of definitive scientific proofs (1, 2).  

 

The main challenge for dental adhesives is to provide an equally effective bond to 

two hard tissues of different nature, enamel and dentin. Bonding to enamel has been proven to 

be durable and rather simple. Bonding to dentin is far more intricate and can apparently only 

be achieved when more complicated and time-consuming application procedures are followed 

(3). 

 

 Composites have a number of advantages over old amalgams. They widely 

widespread for years among the population for its ease of use, acceptable adaptability and low 

cost, as they are most aesthetic, preserve healthy tooth tissue and exhibit better marginal seal, 

reducing microleakage and postoperative sensitivity (4- 6). 

 

In the framework of this thesis four papers were written with the aim to: analyse the 

development of adhesive dentistry; describe the use of different adhesive systems, emphasize 

on the etch and rinse adhesive with technical variations in the use; quantitatively (SEM) and 

qualitatively (OCT) analyze the failure mode of adhesive interfaces; evaluate the performance 

of a dual-cure composite as an amalgam substitute for cavity restoration in a rapid and 

affordable way and describe the step -by- step of a full- mouth adhesive rehabilitation on a 

young patient with a minimally invasive approach, which allows for restoration of health, 

biomechanical function and esthetic appearance. 
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ADHESIVE DENTISTRY, OPTIMIZE THE TECHNIQUE AND PRESERVE HEALTHY TISSUE 

 

INTRODUCTION 

 

 

Advances in adhesive technology have simplified dental procedures. They have given 

a more aesthetic result to patients and a conservative alternative treatment to clinicians (1).  

 

Adhesives 

 

Adhesive systems can be classified according to their etching strategy into etch-and-

rinse (E&R) and self-etch (SE) products. E&R adhesive systems were the first to be 

introduced into the market and are often considered as being the adhesive system of reference 

(7- 9). Both types of adhesive systems differ significantly in the manner they deal with tooth 

tissue. 

The etch-and-rinse systems require a specific acid-etch procedure and may be 

performed in two or three steps, depending on whether primer and bonding are separated or 

combined in a single bottle. The adhesion strategy involves the application of the conditioner 

(acid etchant), followed by the primer (adhesion promoting agent), and bonding step (10, 11, 

12). 

OptiBond FL (OFL, Kerr, Orange, CA, USA) is a particle-filled, ethanol-based 3-step 

E&R adhesive that has played an important role in adhesion, reporting favorable and reliable 

bonding effectiveness (4, 5). The bonding effectiveness shown in-vitro (6, 10) and the 

resultant clinical performance (5, 7) have been attributed to optimal enamel inter-locking and 

dentin hybridization, as demonstrated in various ultra-morphologic interface analyses (6, 7, 

8). Based on all these data, OFL is considered by some authors as the gold standard. (1) 

 

Acid Conditioning 

 

Buonocore (13) was the first to demonstrate that acid-etching enamel with phosphoric 

acid increased resin–enamel bond strengths by increasing the microscopic surface area 

available for resin retention. Later on, John Gwinnett reported that adhesive resins could 

penetrate into acid-etched enamel prisms where they could actually envelop apatite 

crystallites (14) rendering them acid-resistant (9).  

 

Acid-etching of enamel is a widely accepted clinical procedure and has increased the 

life of composite resin restorations by decreasing the possibility of marginal staining, 

secondary caries and postoperative sensitivity (15). 
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Monomers 

 

Hydrophilic and hydrophobic monomers are combined with solvent(s) in the same or 

different bottle depending on two or three bottle adhesive systems. When combined in the 

same bottle they may produce some chemical disorder during clinical application. Presence of 

unprotected dentin collagen fibrils may be explained by the presence of residual water that 

may prevent complete monomer infiltration in the deep demineralized zone, which 

compromises ideal adhesive infiltration and polymerization (16, 17). These factors could be 

responsible for the degradation of resin-dentin interfaces over short periods of time. The 

instability of bonds over longer time periods has been attributed to the degradation of both 

exposed collagen and resin monomers (15, 16, 18).   

 

HEMA (2-hydroxymethyl methacrylate) is a very popular monomer employed both in 

three-step and two-step etch-and-rinse systems. Its hydrophilicity makes it an excellent 

adhesion promoter, enhancing bond strength (10, 19, 20). 

One of the first chemical compounds that has been proposed to improve bonding to human 

dentin is the glycerol phosphate dimethacrylate (GPDM) (21), which is an acidic monomer 

containing methacrylated phosphoric acid esters and it is present within the composition of 

OptiBond FL (OFL) Primer. 

 

Solvents 

 

A very important component of the adhesive systems is the solvent such as water, 

ethanol or acetone. Solvents are important to assure the diffusion of monomers into the 

demineralized dentin. Water, ethanol and acetone are the most commonly used solvents. After 

diffusion the solvents must be eliminated from adhesive, otherwise remaining solvent in the 

adhesive may jeopardize polymerization due to the dilution of monomers and may result in 

voids and increase the permeability of the adhesive layer (22, 23). 
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Marginal integrity 

 

The evaluations of restoration margins could be analysed rather in vitro or in vivo. 

Both methodologies try to indicate the effectiveness of a restorative material or technique. 

In vitro evaluation of marginal adaptation identifies defects at the tooth-restoration interface. 

In vivo may follow the United States Public Health Service (USPHS) criteria, where marginal 

adaptation is one of the factors together with retention, staining, marginal discoloration, 

surface roughness and sensitivity that is used in most clinical studies to judge on the 

restoration’s clinical success (24, 25). In a recent study, a high correlation was observed 

between clinical and laboratory data of marginal adaptation provided that the same restorative 

material is considered in both in vitro and in vivo studies (26). 

 

However, the relationship between marginal integrity alone and the restorations’ 

clinical outcome seems to be far more complicated to demonstrate. 

In the context of marginal integrity, the width and depth of the marginal gap, rather than its 

solely presence, is claimed as a more significant factor to predict the restorations’ clinical 

outcome (26).  

 

Scanning electron microscope (SEM) quantitative analyses the presence of marginal 

gaps on the restorations surface, however, no additional knowledge can be obtained on how 

much this gap can propagate through the adhesive interface inside the cavity. The detection of 

a marginal gap is, very likely, the first sign of early failure at the restorations adhesive 

interface. In this sense, it might be of interest to qualitatively analyse restorations with 

marginal defects to see if the gaps that occur on the surface do propagate or not inside the 

cavity. 

 

Optical coherence tomography (OCT) is an interferometry imaging technique that maps 

depth-wise reflections of near-infrared light from tissue to form cross-sectional images of 

morphological features at the micrometer scale (27). It is a high-resolution analysis that 

enables the visualization beyond the surface, without entering into contact with the tissue of 

interest. 
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Composites 

 

Amalgam has been the material of choice worldwide for class I and class II 

restorations for more than a century due to its high strength, good wear resistance, low 

technique sensitivity and low cost (28). However, the lack of aesthetics, corrosion and 

difficult bonding to tooth structure, requiring the removal of sound structure to gain on 

macromechanical retention, resulted in the need to find an amalgam substitute for the 

aesthetic restoration of decayed teeth. 

 

While the use of amalgam for posterior restorations is declining, composite resins are 

being more often used with almost no differences in terms of clinical longevity (29).  

 

Dual-cured resin composites have been mainly used as a core material for the 

reconstruction of non-vital teeth (30), and as dentin substitute in the open sandwich filling 

technique (31, 32). Some advantages of using dual-cured composites as filling material would 

be the possibility of a bulk insertion, clinical time saving, the achievement of polymerization 

in deep areas due to chemical curing and the development of lower contraction stresses (33).  

 

Oral rehabilitations 

 

The development of new dental materials, in combination with considerable advances 

in dental adhesion in recent years (10), has enabled clinicians to adopt a more conservative 

approach involving the removal of minimal amounts of tooth structure and avoiding 

traditional retentive preparations that require important biologic sacrifices. 

 

Many publications have focused on the treatment of dental erosion and attrition in the 

last years, using minimally invasive techniques that conserve as much sound tooth structure 

as possible (34-42). 
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Dental erosion and attrition have a relatively rapid impact on hard tooth structure 

(43). Dental erosion is defined as tooth substance loss resulting from a chemical process, and 

is mainly caused by the consumption of fruit juices or carbonated and sports drinks, or by 

digestive disorders (recurrent vomiting). Excessive attrition is often caused by bruxism, and 

many patients present a combined aetiology of erosion and attrition (44).   

 

Most patients are aware of the problem but not its impact. Therefore, diagnosing the 

problem as early as possible, introducing preventive measures, and raising awareness of its 

importance among patients may help them to avoid the necessity of full-mouth rehabilitation. 

Ignoring the problem may lead to the loss of several teeth, the restoration of the health, 

biomechanical function, and aesthetic appearance of which may require the combined efforts 

of several different specialties (38,45,46). 



 

 



 

 

  

 

 

 

 

 

 

 

3. OBJECTIVES
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GENERAL OBJECTIVES: 

 

1. To evaluate the marginal adaptation before and after a thermo-mechanical fatigue test of 

class V cavities restored with composite and an E&R adhesive system applied under 3 

protocols that differ in the use of the phosphoric acid etching step. 

 

2. To determine whether marginal adaptation is, or not, a superficial phenomenon without 

any influence of adaptation on depth of class V cavities. 

 

3.  To evaluate the marginal adaptation before and after thermo-mechanical loading of 

cavities entirely restored in bulk with a dual-cured resin composite with differences in the 

etching procedure. 

 

4. To evaluate the marginal adaptation before and after thermo-mechanical loading of cavities 

entirely restored in bulk with a dual-cured resin composite with differences in the 

polymerization mode (chemical or dual-cure). 

 

5. To describe the step-by-step procedure of a full-mouth adhesive composite rehabilitation of 

a young patient treated with V-shaped veneers and ultra- thin computer-aided design/ 

computer-assisted manufactured generated composite overlays.
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SPECIFIC OBJECTIVES: 

 
 

1.1 To evaluate the marginal adaptation before thermomechanical fatigue test on enamel, 

dentin and at the total margin length of class V cavities restored with composite and 

an E&R adhesive system applied following the manufacturer recommendation for 

use. The acid etching was used on enamel and dentin. 

 

1.2 To evaluate the marginal adaptation before thermomechanical fatigue test on enamel, 

dentin and at the total margin length of class V cavities restored with composite and 

an E&R adhesive system. The acid etching was applied on enamel only. 

 

1.3 To evaluate the marginal adaptation before thermomechanical fatigue test on enamel, 

dentin and at the total margin length of class V cavities restored with composite and 

an E&R adhesive system. No phosphoric acid on enamel or dentin was used. 

 

1.4 To evaluate the marginal adaptation after thermomechanical fatigue test on enamel, 

dentin and at the total margin length of class V cavities restored with composite and 

an E&R adhesive system applied following the manufacturer recommendation for 

use. The acid etching was used on enamel and dentin 

 

1.5 To evaluate the marginal adaptation after thermomechanical fatigue test on enamel, 

dentin and at the total margin length of class V cavities restored with composite and 

an E&R adhesive system. The acid etching was applied on enamel only. 

 

1.6 To evaluate the marginal adaptation after thermomechanical fatigue test on enamel, 

dentin and at the total margin length of class V cavities restored with composite and 

an E&R adhesive system. No phosphoric acid on enamel or dentin was used. 

 

 



ADHESIVE DENTISTRY, OPTIMIZE THE TECHNIQUE AND PRESERVE HEALTHY TISSUE 

 

OBJETIVES 

    

 

 

2.1 To evaluate the gap propagation beneath the restoration of class V cavities restored 

with composite and an E&R adhesive system following thermomechanical fatigue 

test. The acid etching was applied only on enamel 

 

2.2 To evaluate the gap propagation beneath the restoration of class V cavities restored 

with composite and an E&R adhesive system following thermomechanical fatigue 

test. No phosphoric acid on enamel or dentin was used. 

 

 

3.1 To evaluate the marginal adaptation before thermo-mechanical loading on occlusal 

margins, on proximal margins, on cervical margins and at the total margin length of 

cavities entirely restored in bulk with a dual-cured resin composite. No acid etching 

was used and self-cured. 

 

3.2 To evaluate the marginal adaptation before thermo-mechanical loading on occlusal 

margins, on proximal margins, on cervical margins and at the total margin length of 

cavities entirely restored in bulk with a dual-cured resin composite. No acid etching 

was used and dual-cured. 

 

3.3 To evaluate the marginal adaptation before thermo-mechanical loading on occlusal 

margins, on proximal margins, on cervical margins and at the total margin length of 

cavities entirely restored in bulk with a dual-cured resin composite. The acid etching 

was used on enamel and self-cured. 

 

3.4 To evaluate the marginal adaptation before thermo-mechanical loading on occlusal 

margins, on proximal margins, on cervical margins and at the total margin length of 

cavities entirely restored in bulk with a dual-cured resin composite. The acid etching 

was used on enamel and dual-cured. 

 

3.5 To evaluate the marginal adaptation after thermo-mechanical loading on occlusal 

margins, on proximal margins, on cervical margins and at the total margin length of 

cavities entirely restored in bulk with a dual-cured resin composite. No acid etching 

was used and self-cured. 
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3.6 To evaluate the marginal adaptation after thermo-mechanical loading on occlusal 

margins, on proximal margins, on cervical margins and at the total margin length of 

cavities entirely restored in bulk with a dual-cured resin composite. No acid etching 

was used and dual-cured. 

 

3.7 To evaluate the marginal adaptation after thermo-mechanical loading on occlusal 

margins, on proximal margins, on cervical margins and at the total margin length of 

cavities entirely restored in bulk with a dual-cured resin composite. The acid etching 

was used on enamel and self-cured. 

 

3.8 To evaluate the marginal adaptation after thermo-mechanical loading on occlusal 

margins, on proximal margins, on cervical margins and at the total margin length of 

cavities entirely restored in bulk with a dual-cured resin composite. The acid etching 

was used on enamel and dual-cured. 
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OBJETIVOS GENERALES: 

 

1. Evaluar la adaptación marginal antes y después de la carga termomecánica de cavidades de 

clase V restauradas con composite y un sistema adhesivo de grabado total aplicado con 3 

protocolos que difieren en el uso del grabado con ácido fosfórico. 

 

2. Determinar si la adaptación marginal es, o no, un fenómeno superficial sin ninguna 

influencia en la adaptación en profundidad de las cavidades clase V. 

 

3. Evaluar la adaptación marginal antes y después de la carga termomecánica de cavidades 

restauradas en una sola capa con un composite de polimerización dual con diferencias en 

el procedimiento de grabado. 

 

4. Evaluar la adaptación marginal antes y después de la carga termomecánica de cavidades 

restauradas en una sola capa con un composite de polimerización dual con diferencias en 

el procedimiento de polimerización (química/dual). 

  

5. Describir el procedimiento paso a paso de una rehabilitación adhesiva completa de 

composite en un paciente joven tratado con carillas en forma de V e incrustaciones muy 

finas realizados por tecnología CAD/CAM.  
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OBJETIVOS ESPECÍFICOS: 

 

1.1 Evaluar la adaptación marginal antes de la carga termomecánica en el esmalte, la dentina 

y en la longitud total del margen de cavidades clase V restauradas con composite y un 

sistema adhesivo de grabado total aplicado siguiendo las recomendaciones del fabricante. 

El grabado ácido se utilizó en el esmalte y la dentina. 

 

1.2 Evaluar la adaptación marginal antes de la carga termomecánica en el esmalte, la dentina 

y en la longitud total del margen de cavidades clase V restauradas con composite y un 

sistema adhesivo de grabado total. El grabado ácido se utilizó solo en el esmalte. 

 

1.3 Evaluar la adaptación marginal antes de la carga termomecánica en el esmalte, la dentina 

y en la longitud total del margen de cavidades clase V restauradas con composite y un 

sistema adhesivo de grabado total. No se realizó grabado ácido en esmalte o dentina. 

 

1.4 Evaluar la adaptación marginal después de la carga termomecánica en el esmalte, la 

dentina y en la longitud total del margen de cavidades clase V restauradas con composite 

y un sistema adhesivo de grabado total aplicado siguiendo las recomendaciones del 

fabricante. El grabado ácido se utilizó en el esmalte y la dentina. 

 

1.5 Evaluar la adaptación marginal después de la carga termomecánica en el esmalte, la 

dentina y en la longitud total del margen de cavidades clase V restauradas con composite 

y un sistema adhesivo de grabado total. El grabado ácido se utilizó solo en el esmalte. 

 

1.6 Evaluar la adaptación marginal después de la carga termomecánica en el esmalte, la 

dentina y en la longitud total del margen de cavidades clase V restauradas con composite 

y un sistema adhesivo de grabado total. No se realizó grabado ácido en esmalte o dentina. 

 

 

2.1 Evaluar la propagación de la grieta debajo de las restauraciones de clase V restauradas 

con composite y un sistema adhesivo de grabado total después de la carga 

termomecánica. El grabado ácido sólo se aplicó en el esmalte. 
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2.2 Evaluar la propagación de la grieta debajo de las restauraciones de clase V restauradas 

con composite y un sistema adhesivo de grabado total después de la carga 

termomecánica. No se utilizó ácido fosfórico en el esmalte o la dentina. 

 

 

3.1 Evaluar la adaptación marginal antes de la carga termomecánica en los márgenes 

oclusales, en los márgenes proximales, en los márgenes cervicales y en la longitud total 

del margen de cavidades restauradas en una sola capa con un composite de 

polimerización dual. No se utilizó grabado ácido y con autopolimerización. 

 

3.2 Evaluar la adaptación marginal antes de la carga termomecánica en los márgenes 

oclusales, en los márgenes proximales, en los márgenes cervicales y en la longitud total 

del margen de cavidades restauradas en una sola capa con un composite de 

polimerización dual. No se utilizó grabado ácido y con polimerización dual. 

 

3.3 Evaluar la adaptación marginal antes de la carga termomecánica en los márgenes 

oclusales, en los márgenes proximales, en los márgenes cervicales y en la longitud total 

del margen de cavidades restauradas en una sola capa con un composite de 

polimerización dual. Se realizó grabado ácido en esmalte y autopolimerización. 

 

3.4 Evaluar la adaptación marginal antes de la carga termomecánica en los márgenes 

oclusales, en los márgenes proximales, en los márgenes cervicales y en la longitud total 

del margen de cavidades restauradas en una sola capa con un composite de 

polimerización dual. Se realizó grabado ácido en esmalte y polimerización dual. 

 

3.5 Evaluar la adaptación marginal después de la carga termomecánica en los márgenes 

oclusales, en los márgenes proximales, en los márgenes cervicales y en la longitud total 

del margen de cavidades restauradas en una sola capa con un composite de 

polimerización dual. No se utilizó grabado ácido y con autopolimerización. 

 

3.6 Evaluar la adaptación marginal después de la carga termomecánica en los márgenes 

oclusales, en los márgenes proximales, en los márgenes cervicales y en la longitud total 

del margen de cavidades restauradas en una sola capa con un composite de 

polimerización dual. No se utilizó grabado ácido y con polimerización dual. 
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3.7 Evaluar la adaptación marginal después de la carga termomecánica en los márgenes 

oclusales, en los márgenes proximales, en los márgenes cervicales y en la longitud total 

del margen de cavidades restauradas en una sola capa con un composite de 

polimerización dual. Se realizó grabado ácido en esmalte y autopolimerización. 

 

 

3.8 Evaluar la adaptación marginal después de la carga termomecánica en los márgenes 

oclusales, en los márgenes proximales, en los márgenes cervicales y en la longitud total 

del margen de cavidades restauradas en una sola capa con un composite de 

polimerización dual. Se realizó grabado ácido en esmalte y polimerización dual.



 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

    

 

 

 

 

 

 

 

 

 

 

4. HYPOTHESES 
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The null hypotheses (N0) were: 

 

1. (H0) There are no significant differences on the marginal adaptation of class V cavities 

restored with different application protocols of acid etching on enamel and dentin. 

 

2. (H0) SEM analysis is not able to detect differences in marginal gaps amongst groups. 

 

3. (H0) There are no gaps propagating inside the cavity, in cavities with non-continuous 

margins (or marginal gaps). 

 

4. (H0) There are no differences on the marginal adaptation of class II cavities restored in 

bulk with different etching procedures.  

 

5. (H0) There are no differences on the marginal adaptation of class II cavities restored in 

bulk with different polymerization modes, chemical and dual. 

 

 

 The alternative hypothesis (H1) were: 

 

1. (H1) There are differences in the marginal adaptation of class V cavities restored with 

different application protocols of acid etching on enamel and dentin. 

 

2.  (H1) SEM analysis is able to detect differences in marginal gaps amongst groups. 

 

3. (H1) There is a gap propagating inside the cavity, in cavities with non-continuous margins 

(or marginal gaps). 

 

4. (H1) There are differences on the marginal adaptation of class II cavities restored in bulk 

with different etching procedures. 

 

5. (H1) There are differences on the marginal adaptation of class II cavities restored in bulk 

with different polymerization modes, chemical and dual. 
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Las hipótesis nulas (H0) fueron: 

 

1. (H0) No existen diferencias en cuanto a la adaptación marginal en restauraciones de 

clase V con diferentes protocolos de aplicación de ácido fosfórico en esmalte y 

dentina. 

 

2.	
   (H0)	
   El análisis SEM no es capaz de detectar diferencias en grietas marginales 

entre los grupos. 

 

3. (H0)	
  No hay propagación de una grieta en el interior de la cavidad, en cavidades 

con márgenes no continuos (o grietas marginales). 

 

4.  (H0) No hay diferencias en cuanto a la adaptación marginal en restauraciones de 

clase II en una sola capa con diferentes protocolos de grabado ácido.  

 

5.  (H0) No hay diferencias en cuanto a la adaptación marginal en restauraciones de 

clase II en una sola capa con polimerización, auto y dual. 

 

 Las hipótesis alternativas (H1) fueron: 

 

1. (H1) Si que hay diferencias en cuanto a la adaptación marginal en restauraciones 

de clase V con diferentes protocolos de aplicación de ácido fosfórico en esmalte y 

dentina. 

 

2.	
   	
   	
   	
  (H1)	
  El análisis SEM es capaz de detectar diferencias en grietas marginales entre 

los grupos. 

 

3. (H1)	
  Hay propagación de grietas en el interior de la cavidad, en cavidades con 

márgenes no continuos (o grietas marginales). 

 

4. (H1) Si que hay diferencias en cuanto a la adaptación marginal en restauraciones 

de clase II en una sola capa con diferentes protocolos de grabado ácido. 

 

5.  (H1) Si que hay diferencias en cuanto a la adaptación marginal en restauraciones 

de clase II en una sola capa con polimerización, auto y dual. 
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The objectives of the present thesis were to evaluate the marginal adaptation of 

cavities restored with an adhesive system under different application protocols; qualitatively 

assess the marginal adaptation and the influence with the marginal adaptation on depth of 

class V cavities; find a simple adhesive restorative technique for the restoration of class I and 

II cavities on posterior teeth and a clinical application of the in-vitro adhesive investigations 

with a full mouth adhesive rehabilitation of a mixed erosion and attrition disorder on a young 

patient.  

 

Evaluation of marginal adaptation 

 

One of the main objectives in adhesive restorative dentistry is to obtain a reliable and 

durable bonding interface creating restorations with clinical longevity, trying to avoid future 

leakage, recurrent caries or pulpal irritation. On the first and third in vitro manuscripts we 

evaluate the marginal adaptation before and after thermomechanical loading as an 

indispensable prerequisite for clinical success.  

 

Within the limitations of laboratory studies, quantitative analysis of marginal 

adaptation by SEM has been confirmed as an exact and reliable method of assessment for the 

evaluation of marginal adaptation of adhesive restorations (47). 

 

Marginal adaptation has been severely criticized in the last years, mainly due to the 

common belief that retention loss (and not the presence of marginal defects) is the most 

obvious sign of failure of an adhesive system (48). However, clinically failure of restorations 

occurs most often due to inadequate sealing, with subsequent discoloration of the cavity 

margins, than to restoration loss (49). Moreover, the criterion marginal adaptation (together 

with cavosurface marginal discoloration, colour match, anatomic form and caries) is part of 

the USPHS or Ryge guidelines to judge on the clinical performance of a restoration. These 

guidelines are by far the ones that had the greatest scientific impact in dentistry since their 

creation several decades ago (50). 

 

Mechanical tests 

 

In attempt to simulate in-vitro with in-vivo conditions reaching a degree of clinical 

relevance, we tried to simulate oral conditions by performing the thermomechanical loading,  
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together with dentinal fluid simulation, assessing the marginal adaptation to serve as an 

appropriate model for the in-vitro evaluation of adhesive systems (51, 52, 53). The teeth were 

loaded with simultaneous repeated thermal (600 x from 5° to 55°C with a dwell time of 2 

min) and mechanical stresses (240,000 chewing  

cycles at 1.7 Hz) by an antagonistic natural molar cusp with a maximum load of 49 

newtons under the constant simulation of dentinal fluid flow according to a protocol 

described before by Krejci et al. (52). 

 

Adhesives 

 

Based on recommendations of the American Dental Association (ADA) for dentin 

and enamel adhesives, we performed Class V restorations on non-carious teeth for the 

following reasons (54): 

 

1. The lesions do not have any macromechanical retention, and they have a small C-

factor, which plays an important role in the performance of the adhesive system.  

 

2. Class V restorations may include margins on enamel and dentin with no major 

difficulties in cavity preparation, thus minimizing the operator factor variable, and provides 

an appropriate location for the restorative and evaluation procedure. 

 

Bond formation to enamel has proved reliable since Buonocore (55) demostrated that 

phosphoric acid etching increased resin-enamel bond strength. Since then, several 

publications confirmed this assertion (56- 59). Creation of a bond to dentin is more 

complicated due to the composition of the dentin substrate, presence of collagen, water and 

smear layer deposition.  

 

While several studies have transformed a SE adhesive to a E&R (3, 56, 60- 62) by 

adding a phosphoric acid-etching step, there is not much literature evaluating a selective 

enamel-etching for a 3 steps E&R adhesive system. 

 

The self-etch approach is an alternative based on the use of non-rinse acidic 

monomers that simultaneously condition and prime tooth tissues.  
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A lower technique-sensitivity of this approach is reported in the literature, since it 

eliminates the rinsing phase, which not only reduces clinical application time, but 

significantly decreases technique sensitivity or the possibility of making errors during 

application (11, 63).  

 

Another important characteristic of the self-etch approach is that infiltration of 

monomers occurs simultaneously with the self-etch process; therefore, the possibility of 

discrepancies between both processes (10) and consequently the presence of an unprotected 

collagen fibres area is significantly reduced as the nanoleakage (11, 12, 15).  

 

The findings of our first study, Self-etching Aspects of a 3-step Etch-and-Rinse 

Adhesive, indicate that etching dentin with phosphoric acid did not improve significantly 

marginal adaptation either before or after loading; indicating a self-etching effect most 

probably due to the presence of the acidic monomer (GPDM) within the composition of OFL 

primer. This finding could have several clinical implications as phosphoric acid etching of 

cavities approaching the pulp may induce a moderate inflammatory response, or pulpal 

irritation (64, 65) Avoiding phosphoric acid-etching of dentin, thereby, reduces the technique 

sensitivity of etch-and-rinse adhesives. Therefore, eliminating as many steps as possible in the 

bonding protocol could increase the efficiency of the procedure and would reduce technique 

sensitivity.  

 

Qualitatively assessment of the self-etching pattern was performed, in order to obtain 

the micromorphology of enamel and dentin surfaces following the different phosphoric acid 

etching techniques. We could also observe that acid etching considerably increases dentin 

permeability and thus monomer diffusion into the pulp, which may result in an increased 

cytotoxicity. 

 

Failure analysis of adhesive restorations 

 

Marginal discrepancies of adhesive restorations can propagate inside the cavity and 

lead to restoration loss. Therefore, on our second manuscript: Failure analysis of adhesive 

restorations with SEM and OCT: from marginal gaps to restoration loss, tried to 
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evaluate the tooth restoration interface. Scanning electron microscope margin analysis is a 

well-known method for the evaluation of adhesive restorations and considered the setup  

 

closest to the clinical situation (66). Nevertheless, SEM diagnosis based on gold-coated 

replicas is an expensive and time-consuming way of evaluating dental restorations (66). It 

also suffers from both sampling and inter observer variability. 

 

Optical coherence tomography (OCT), as an imaging method, is based on a classical 

measurement technique known as low-coherence interferometry that enables non-invasive, 

high-resolution, in vivo, two- or three-dimensional cross-sectional imaging of microstructural 

morphology in transparent and non-transparent biological tissue in situ (67). 

 

The OCT used in this study enabled the 3D visualization analysis of the entire 

margin. This is an advantage because the entire tooth sample can be observed in a short 

amount of time without any additional preparation. The 3D visualization of the entire 

restoration permitted us to corroborate that with higher % of NCM; the depth of the gap also 

increased.  

 

To determine if high scattering areas that propagated from the composites surface 

inside the cavity were due to light distortion or to the real presence of gaps, samples with and 

without marginal gaps belonging to the same group were observed under OCT for 

comparison. Brighter and wider white lines could be observed along the resin-tooth interface 

of samples with high % of NCM; these lines could be hardly observed or were even absent 

from the samples with gap-free margins. Therefore, our  

 

OCT observations are in line with those of a recent study (68) and white areas at the 

adhesive interface did not represent reflection artefacts but the real presence of gaps inside the 

restoration. 

 

Finally, the 3D scans showed that gap and gap-free adhesive interfaces coexisted 

within the same cavity, confirming the early findings of Shono and co-workers (69) in respect 

to how areas of good bonding and adhesive gaps can coexist without compromising 

restorations’ retention. 
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Marginal gaps could be interpreted as an early sign of restoration failure. Meanwhile, 

only one restoration was lost that presented above 50 % of marginal gaps on enamel and 

dentin. Possibly, hydrolytic degradation is accelerated under the presence of more than 50 %  

 

 

of marginal openings on both enamel and dentin margins, increasing the probability of failure 

due to restoration loss. In addition, the OCT data of gr 3 confirmed that marginal openings 

also propagated beneath the restoration, evidencing that restoration loss strongly depends on 

the time needed for an infiltrated margin to propagate along the internal interface. 

 

Composites  

 

In the third publication, Bulk Filling of Class II Cavities with a Dual-Cure 

Composite: Effect of Curing Mode and Enamel Etching on Marginal Adaptation, we 

attempt to find a restorative material that could potentially be used as an amalgam substitute, 

i.e. an adhesive material that can be applied in bulk with a simple restorative technique. For 

that purpose the marginal integrity of cavities entirely restored with a dual-cured resin 

composite were evaluated. 

 

We used a chemically-cured two-step self-etching adhesive system and a dual-cured 

build-up composite with different protocols in the etching procedure and polymerization 

mode (chemical or dual-cure). 

 

When using dual-cured composites in conjunction with dual-cured dental adhesives, 

the self-etching approach has been proved to perform better on dentin (70). However, 

phosphoric acid etching on enamel has proved reliable and favorable bonding interfaces (71). 

Therefore, a selective enamel etching would ensure a more adequate bonding effectiveness 

even when a self-etching system is selected (72). The results of the present study confirmed 

the precedent statement as we obtained the highest % of CM at the total margin length, both 

before and after loading, when enamel margins where etched with phosphoric acid, 

independently of the polymerization method used. 

 

The marginal quality was expressed in percentages of continuous margins (% CM) 

and reported for occlusal enamel margins, proximal enamel, cervical dentin and for the total 
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marginal length (average value of enamel and dentin marginal adaptation), at each interval 

before and after loading. 

 

 

Marginal adaptation at the occlusal enamel margins were lower for the groups 1 and 2 

where the self-etching primer was applied on enamel without previous conditioning with 

phosphoric acid.  

 

Gap formation or microleakage at the tooth-composite interface is related with 

polymerization shrinkage and shrinkage stresses. Light intensity was the highest at the 

restorations surface decreasing the pre-gel phase and leading to contraction forces and 

materials shrinkage (73). This could explain the low results on occlusal enamel despite better 

scores of marginal adaptation on the proximal area. 

 

In the present study, similar shrinkage stresses could have been developed on the self 

and dual-cured material at the late stages of polymerization, explaining why the percentages 

of continuous margins were similar in both groups. Shrinkage strain rates of both self and 

light-curing modes would become almost identical after about 60 min for dual-cured core 

materials (73). 

 

Despite the similar marginal adaptation scores, when dual-cure composites are used, 

higher dentin bond strength are reported when light-cured as compared to self-curing (74). 

This could explain the lower results of marginal adaptation obtained at the cervical dentin in 

group 1, the self cured material would attain a lower degree of conversion and therefore, 

lower mechanical properties that would be evidenced at the marginal level in respect to the 

light cured ones.  

 

In addition, final light polymerization would enhance significant mechanical 

properties, making the selection of a dual-cured composite an improvement over a self-cured 

or a light-cured at the gingival margin (35). 
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Oral Rehabilitation 

 

Loss of tooth substance has become a common pathology in modern society. Several 

publications have proposed the use of minimally invasive procedures to treat such patients in 

preference to traditional full-crown rehabilitation. The use of composite resins, in 

combination with improvements in dental adhesion, allows a more conservative approach.  

 

In our fourth manuscript, Full mouth composite rehabilitation of a mixed erosion 

and attrition patient. A case report with v-shaped veneers and  ultra-thin CAD/CAM 

composite  overlays, we describe the step-by-step procedure of full-mouth composite 

rehabilitation in a young patient with a combination of erosion and attrition disorder. 

 

There is a paucity of data on the appropriate material for tooth restoration; in 

particular, whether to choose ceramics or composites for non-retentive restorations. Reports 

on the clinical behaviors of composite and ceramic inlays and onlays have identified no major 

advantage of either material (75). The longevity of dental restorations is dependent upon 

many factors involving the material, patient, and operator. The main reasons for failure in the 

long term are secondary caries, which relate to an individual’s risk of caries, and fracture, 

which relates to patient factors, such as bruxism (75, 76). However, when comparing 

composite and ceramic indirect restorations, composite resins have several advantages (77): 

 

• During the luting procedures, a wider range of shades is available for composite 

resin cementation. Given that minimal preparation is needed, preheated composite will fill the 

spaces of erosion/attrition concavities. 

 

• There is a lower risk of fracture during the luting, finishing, and polishing 

procedures. 

 

• The cost is lower, because the laboratory procedures are simpler; therefore, the 

treatment is affordable to more patients. 

 

• Intraoral repair with the same material is possible. 
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The main advantage of the v-shaped composite veneers used in this patient is that 

they facilitate a conservative approach in that they require only marginal preparation and a 

tiny correction in the middle third of the central upper incisors to achieve an adequate path of 

insertion.  

 

 

Several treatment alternatives have been described for this type of patient, including, 

for example, the three-step technique (35- 37). Nevertheless, some patients cannot afford a 

palatal veneer followed by a facial veneer to achieve an adequate esthetic result. 

  

More conservative approaches, which take advantage of the development of stronger 

materials, should be considered in combination with CAD/CAM techniques and innovative 

adhesive technology, such as immediate dentin sealing (78- 80). A recent publication (80) 

showed that posterior occlusal veneers made of composite resin (Paradigm™ MZ100; 3M 

ESPE) exhibit significantly higher fatigue resistance than the leucite glass-ceramic IPS 

Empress CAD (Ivoclar Vivodent) and the lithium disilicate glass-ceramic IPS e.max CAD 

(Ivoclar Vivodent). 

 

The use of composite resin blocks might have another advantage: the similarity of the 

E-modulus, which may make a key contribution to the long-term performance of composite 

resin tooth restorations (80). 



 

    



 

    

 

 

 

 

 

 

 

 

 

 

 

7. CONCLUSIONS 



 

    

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ADHESIVE DENTISTRY, OPTIMIZE THE TECHNIQUE AND PRESERVE HEALTHY TISSUE 

 

CONCLUSIONS 
 

 96 

	
   	
  

	
  

CONCLUSIONS 

 

1. No significant differences in marginal adaptation at dentin margins were found between 

groups before and after loading. However, differences in continuous margins were observed 

before and after loading on enamel in the group without phosphoric acid-etching. Therefore, 

the null hypothesis was accepted for dentin and rejected for enamel margins. 

 

The micromorphology of dentin and enamel surfaces after different treatments suggested that 

on dentin the acidic primer, was less aggressive in its etching effect compared to phosphoric 

acid, with tubule still covered by smear layer. On enamel the best etching pattern was 

achieved when phosphoric acid was applied to the surface. The application of the 3-step 

etch&rinse OFL adhesive with selective enamel etching may represent an advantage on 

restoring deep cavities because overetching dentin may become almost impossible with the 

application of the acidic primer only. 

 

2. When marginal imperfections or marginal gaps, were detected by the SEM analysis 

on the surface of the tooth restoration interface, they could be confirmed  beneath the surface 

with OCT. The depth of the gap was variable and sample-dependent; however, the 3D 

visualization of the entire restoration with OCT allowed for corroboration that with higher % 

of NCM; the depth of the gap also increased. This is why the null hypothesis was rejected. 

 

3. We found higher percentages of continuous margins at the total margin length, 

both before and after thermo-mechanical loading, in groups where enamel was etched with 

phosphoric acid. The null hypothesis was thus rejected. 

 

A dual-cured composite applied in bulk on acid etched enamel led to acceptable marginal 

adaptation results, and may thus  be an alternative technique for the restoration of class II 

cavities. 

 

4. We found no significant differences in marginal adaptation between the chemically 

and dual-cured modes.  Therefore, the null hypothesis was accepted. 
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Materials’ insertion in one single layer, with the additional benefit of chemical cure in deep 

areas where light is attenuated gives several clinical advantages in terms of handling, curing 

efficiency and time saving.  

 

5. The development of new dental materials, in combination with considerable 

advances in dental adhesion in recent years, have enabled clinicians to adopt a more 

conservative restorative approach. Minimally invasive procedures should be taken into 

consideration in order to treat patients with erosion and/or attrition disorders. In this respect, a 

correct diagnosis is essential, followed by preventive and/or  treatment strategies to arrest the 

progression of the disease. 

 

The treatment described, which involved the use of ultra-thin CAD/CAM composite overlays 

and v-shaped veneers, allowed for a conservative approach to restore the health, biomechanic 

function, and esthetic appearance of the teeth. 

 

 

 

CONCLUSIONES 

 

1. No se encontraron diferencias en la adaptación marginal en dentina entre los 

grupos antes y después de la carga. Sin embargo, si se observaron diferencias antes y después 

de la carga en esmalte en el grupo sin grabado con ácido fosfórico. Teniendo que rechazar la 

hipótesis nula. 

 

La micromorfología de superficie en dentina y esmalte después de diferentes tratamientos 

sugirió que en la dentina el primer era menos agresivo en comparación con el grabado con 

ácido fosfórico dejando el tubulo todavía cubierto por barrillo dentinario. En esmalte se logró 

la mejor morfología de superficie cuando se aplicó ácido fosfórico. La aplicación del 

adhesivo de grabado total OFL con grabado del esmalte selectivo puede representar una 

ventaja en la restauración de cavidades profundas. 

 

2. Sí hemos encontrado que cuando las imperfecciones marginales o márgenes no 

continuos, fueron detectados por SEM, también se podían observar imperfecciones debajo de 

la superficie en la interfase de la restauración dental con OCT. La profundidad de la brecha  
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era variable y dependiente de la muestra; sin embargo, la visualización en 3D de toda la 

restauración con OCT nos permitió corroborar que con mayor % de márgenes no continuos la 

profundidad de la brecha también aumenta. Por lo tanto, la hipótesis nula fue rechazada. 

 

 3. Sí encontramos porcentajes más altos de adaptación marginal en la 

longitud total del margen, tanto antes como después de la carga termomecánica en los grupos 

en los que el esmalte fue grabado con ácido fosfórico, teniendo que rechazar la hipótesis nula. 

 

Un composite de polimerización dual aplicado en una sola capa en esmalte grabado con ácido 

fosfórico obtuvo resultados de adaptación marginal aceptables, pudiendo ser una técnica 

alternativa para la restauración de cavidades de clase II. 

 

4. No encontramos diferencias en la adaptación marginal entre los modos de 

polimerización dual y química. Por lo tanto, se aceptó la hipótesis nula. 

 

La inserción de materiales en una sola capa, con el beneficio adicional de la polimerización 

química en las zonas profundas donde la luz es atenuada nos aporta varias ventajas clínicas en 

términos de manejo, eficiencia en la polimerización y ahorro de tiempo. 

 

5. El desarrollo de nuevos materiales dentales, en combinación con considerables 

avances en la adhesión dental en los últimos años, han permitido a los clínicos adoptar un 

enfoque más conservador. Los procedimientos mínimamente invasivos deben tenerse en 

consideración con el fin de tratar a pacientes con erosión y / o atricción. Es esencial un 

correcto diagnóstico, seguido de las estrategias de prevención y / o tratamiento para detener la 

progresión de la enfermedad. 

 

El tratamiento descrito, se realizó mediante el uso de incrustaciones CAD / CAM muy 

delgadas de composite y carillas en forma de v, permitiendo con un enfoque conservador 

restablecer la salud, la función biomecánica, y el aspecto estético de los dientes. 
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La Odontología conservadora ha dado varios cambios sustanciales, el ultimo se llama 

"odontología adhesiva". Los avances en la tecnología adhesiva han simplificado los 

procedimientos dentales, ofreciendo un resultado más estético a los pacientes y un tratamiento 

más conservador a los clínicos (1). 

 

Estás mejoras en la adhesion, el aumento de la demanda de la sociedad hacia 

restauraciones más estéticas o restauraciones libres de metal, junto con el interés de 

profesionales dentales por materiales del color del diente, hizo que el uso de la amalgama y 

otros metales utilizados en boca cada vez más controvertido, a pesar de la ausencia de pruebas 

científicas definitivas (1, 2). 

 

El objetivo de esta tesis se centró en analizar el desarrollo de la odontología adhesiva; 

se evaluó la adaptación marginal, analizando cuantitativamente mediante microscopía 

electrónica la cantidad de márgenes continuos y no continuos en restauraciones de clase V 

empleando un adhesivo de grabado total con diferencias en la aplicación del ácido 

ortofosfórico. Cualitativamente mediante el OCT, se analizó la posible propagación de las 

grietas o márgenes no continuos. Se evaluó también la adaptación marginal de un composite 

de polimerización dual como un sustituto de amalgama con diferencias en el grabado de ácido 

ortofosfórico en esmalte y diferentes modos de polimerización química y dual, con el objetivo 

de obtener la restauración de cavidades de una forma rápida y sencilla. Por último se 

describió el paso a paso de una rehabilitación adhesiva de composite en un paciente joven con 

un enfoque mínimamente invasivo, restaurando la salud, la función biomecánica y la 

apariencia estética. 

 

En la primera publicación se realizaron 3 grupos de 8 dientes con diferencias en los 

modos de aplicación del grabado con ácido ortofosfórico realizando obturaciones de clase V. 

Se sometieron a carga termomecánica durante 240.000 ciclos mecánicos a una fuerza de 49 N 

y 600 ciclos termales entre 5 y 55ºC.  

 

Antes y después del test de fatiga se realizaron réplicas de cada muestra para analizar 

las dos interfases adhesivas externas (esmalte- restauración y dentina- restauración) mediante 

Microsopio Electrónico de Barrido (SEM, Philips XL 20, Eindhoven, The Netherlands) a 

200x de magnificación con la ayuda del programa informático evaluando así la “continuidad”  
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(C) o “márgen abierto” (MO) de cada interfase. Se observó también la micromorfología del 

patrón de grabado que se produjo en esmalte y dentina con SEM. 

 

En cuanto a los resultados que obtuvimos, encontramos diferencias significativas en 

la adaptación marginal en los margenes en esmalte. Por el contrario, no se obtuvieron 

diferencias en los margenes en dentina (p=0.30). El patron de grabado reveló un grabado más 

agresivo en las muestras que se aplicó ácido ortofosfórico.  

 

El segundo artículo analizó el tipo de fracaso adhesivo de las restauraciones de clase 

V con los diferentes modos de grabado con ácido ortofosfórico, comparando el SEM con el 

OCT (Optical Coherence Tomography). El OCT permitió analizar cualitativamente los 

margenes no continuos del articulo anterior y ver la propagación de las grietas dentro de la 

cavidad. Obteniendo información complementaria del funcionamiento de las restauraciones a 

largo plazo.  

 

La siguiente investigación trató de encontrar una técnica restauradora adhesiva simple 

y eficiente para  cavidades de clase I y II. Se utilizó un composite de fraguado dual con 

diferencias en la aplicación del ácido ortofosfórico en el esmalte y el modo de polimerización 

(auto y dual). Las muestras fueron sujetas a análisis cuantitativo marginal mediante SEM 

antes y después de la carga termomecánica descrita previamente.  

 

Los porcentajes más altos de adaptación marginal en la longitud total del margen, 

tanto antes como después de la carga termomecánica, se encontraron en los grupos en los que 

el esmalte fue grabado con ácido ortofosfórico, sin diferencias significativas entre los modos 

de polimerización auto y dual. 

 

La última publicación es un artículo clínico que pone en práctica los conceptos de 

odontología adhesiva para rehabilitar a un paciente joven afectado por una sintomatología 

común de erosion y atricción. El artículo describe el paso a paso llevado a cabo para 

diagnosticar, realizar el plan de tratamiento y la ejecución de la rehabilitación adhesiva 

mediante el uso de restauraciones directas e indirectas de composite utilizando carillas en V e 

incrustaciones de espesor reducido de CAD/CAM. 
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De acuerdo con los resultados obtenidos, la primera hipótesis nula en cuanto a que no 

habrá diferencias en la adaptación marginal con diferentes protocolos de aplicación de ácido 

ortofosfórico en esmalte y dentina debe ser rechazada. Se encontraron diferencias 

significativas en los márgenes de esmalte en el grupo en el que no se aplicó ácido 

ortofosfórico, sin embargo no se encontraron diferencias en dentina. Encontramos un efecto 

de autograbado en dentina pudiendo beneficiar la restauración de cavidades profundas. 

 

La segunda y tercera hipótesis nula en la que el análisis SEM no sería capaz de 

detectar diferencias en las grietas marginales entre los grupos y que no hay propagación de 

una grieta en el interior de la cavidad, en cavidades con márgenes no continuos (o grietas 

marginales) deben ser rechazadas. Cuando se detectaron imperfecciones marginales, o 

márgenes no continuo mediante SEM, también se podían apreciar imperfecciones debajo de 

la superficie con OCT. 

 

La cuarta y quinta hipótesis nula en la que no hay diferencias en cuanto a la 

adaptación marginal en restauraciones de clase II en una sola capa con diferentes protocolos 

de grabado ácido y polimerización auto y dual debe ser rehusada para las diferencias en el 

protocolo de grabado, y aceptada para los modos de polimerización. El grabado con ácido 

ortofosfórico en esmalte tuvo ventajas en la adaptación marginal sin diferencias en cuanto al 

modo de polimerización. La utilización de un composite dual en una capa para restaurar 

cavidades de clase II, es una técnica económica, alternativa a técnicas de restauración 

adhesivas sofisticadas por capas y un sustituto potencial a la amalgama. 

 

Pese a las limitaciones de esta tesis, podemos decir que la odontología adhesiva nos 

ayuda a respetar al máximo la estructura dental sana, alargar la vida de la dentición al 

adherirse al diente y reproducir la naturaleza. De todas maneras se necesitan más artículos 

que corroboren estos hallazgos y verifiquen el funcionamiento de la odontología adhesiva a 

largo plazo. 
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J. BAHILLO*, T. BORTOLOTTO**, M. ROIG*, I. KREJCI** 

OBJECTIVES
Evaluate the self-etching properties of a classic 3-step etch&rinse adhesive, OptiBond FL (OFL). 

MATHERIAL & METHODS

RESULTS

GROUPS
% CM E    

before loading
% CM D     

before loading
%CM TML 

before loading
% CM E       

after loading
% CM D      

after loading
% CM TML 

after loading

1. OFL H3PO4 
E&D+P+A 97.5± 4.1A 89.4± 8.6A 93.5± 5.1A 96.5± 5.1A 83.3± 11.6A 89.5± 6.4A

2. OFL H3PO4    
E+P+A 89.9± 14.5AB 89± 10.9A 90± 9.2A 93.1± 8.1A 68.7± 25.1A 80.8± 16.3A

3. OFL P+A      
(no H3PO4) 80.2± 10.1B 90.1± 16.6A 85.5± 9.8A 46.9±19.5B 69.7± 22.5A 58± 12.4B

CONCLUSIONS

CLINICAL RELEVANCE

A self-etching behaviour was observed due to the presence of the acidic monomer GPDM within the 
composition of OFL.

Thermo-mechanical loading was performed and specimens were subjected to quantitative marginal analysis 
before and after loading. Data was evaluated with ANOVA and DUNCAN post hoc test.

OFL, a classic 3-step etch&rinse adhesive, behaves as a self-etching adhesive.

Fig 1. Class V cavity Fig 2. Restoration Fig 3. Vinyl polysiloxane impression Fig 4. Gold sputtered replica

Fig 5. SEM image group 1 Fig 6. SEM image group 2 Fig 7. SEM image group 3

REFERENCES
1. Pashley DH, Tay F, Breschi L, Tjäderhane L, Carvalho R, Carrilho M, Tezvergil-Mutluay A. State of the art etch-and-rinse adhesives.                             
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Self-etching Aspects of a Classic
 Etch & Rinse Adhesive

Class V cavities with margins located in enamel and dentin. Restored with OFL and a micro-hybrid resin 
composite (Clearfil AP-X). The specimens were randomly assigned to three groups: 1.enamel (E) and dentin 
(D) etching with 37% H3PO4 followed by Primer (P) and Adhesive (A) application, 2. Only E etching with 
H3PO4 followed by P and A application and 3. P and A with no previous etching with H3PO4.

jbahillovarela@gmail.com

 No significant differences in the % of continuous margins (CM)at TML were observed before loading. 
Interestingly, after loading no significant differences were observed on dentin margins, evidencing a self-etching 
effect on dentin. However, significantly lower % CM were observed on enamel in group 3. 
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MM inimal invasive composite rEhabilitation 
in a young patient
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* Master of  Esthetic Dentistry and Oral Rehabilitation. International University of  Catalonia, Barcelona , Spain.
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Fig. 1: Initial superior occlusal view Fig. 2: Initial situation. Frontal view Fig. 3: Initial inferior occlusal view

Fig. 4: Superior Wax up Fig. 6: Inferior Wax up

 To reestablish anatomy and function in young patients, based on minimal invasive procedures in order to achieve a 
proper occlusal scheme and a pleasing smile. 

OBJECTIVES

CONCLUSIONS
The use of adhesive techniques and resin composites in combination with moderate tooth wear has 
demostrated its potential. Intercepting this patients at the initial stages and the use of minimal invasive 
procedures helps to avoid significant irreversible teeth damages giving back biology, function and esthetics.

- Dietschi D, Argente A. A Comprehensive and Conservative Approach for the Restoration of Abrasion and Erosion. Part II: Clinical Procedures and Case Report. Eur J Esthet 
Dent 2011;6: 142-59.

- Magne P, Schlichting LH, Maia HP, Baratieri LN. In vitro fatigue resistance of CAD/CAM composite resin and ceramic posterior occlusal veneers. J Prosthet Dent 
2010;104:149-57

REFERENCES

jbahillovarela@gmail.com

Fig. 5: Mounted study casts in CR

Fig. 7: V-shape veneers Fig. 8: Lava Ultimate Blocks Fig. 9: Cerec CAD/CAM Overlays 

Fig. 4: Final superior occlusal view Fig. 6: Final inferior occlusal viewFig. 5: Final Situation. Frontal view

sábado 13 de diciembre de 14
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