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ABSTRACT 

 
INTRODUCTION: The laminate veneer technique bonds a thin ceramic laminate to the tooth surface with resin cements to restore anterior 

teeth. A vital importance is attributed to the strength and durability of the adhesion complex. 

OBJECTIVES: The aim of this study was to evaluate the shear bond strength of ceramic laminate veneers to two different tooth substrates 

(Enamel and Enamel–Dentine complex), with different luting systems. 

MATERIALS AND METHODS: Sixty extracted human maxillary central incisor teeth were used, and randomly divided according to tooth 

surface preparations into two main groups (n=30); Group A in Enamel (E) only and Group B in Enamel-Dentin complex (E-D), each group 

was then subdivided according to the type of resin cement received (Light cure LC or Dual cure DC) into four sub groups of 15 specimens 

each: Group A 1:(E + LC); Group A 2:(E + DC); Group B 1:(E-D + LC); Group B 2:(E-D + DC). Ceramic discs (IPS e.max Press, 

IvoclarVivadent) of 4 mm in diameter and 2 mm in height were luted to the tooth surfaces by using the resin cement (Variolink Esthetic®, 

IvoclarVivadent) according to the manufacturers’ instructions. Shear bond strength test was performed in a universal testing machine at 0.5 

mm/min until bonding failure. Failure modes were determined under a stereomicroscope, and fracture surfaces were evaluated with a scanning 

electron microscope. The data were statistically analyzed (p≤0.05). 

RESULTS: Group B 1 exhibited the lowest bond strength value(9.12±4.86MPa). There was statistically no difference among A 1,A 2 and 

among B 1,B 2(p>0.05).Group A 2 exhibited the highest bond strength value (14.73± 5.83MPa). 

CONCLUSIONS: The type of tooth substrate affected the shear bond strength of the ceramic laminate veneers to the 2 different types of tooth 

structures (Enamel, Enamel–Dentine complex). 
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INTRODUCTION 
The porcelain laminate veneer technique bonds a thin 

porcelain laminate to the tooth surface with dental adhesives 

and resin cements in order to restore discolored, worn, 

fractured, malformed, or slightly mal-positioned anterior 

teeth (1). For the longevity of the porcelain laminate 

veneers, a vital importance is attributed to the strength and 

durability of the adhesion complex formed between the 

three different components: the tooth surface, the resin 

cement, and the porcelain surface (1,2).  

    Besides, many factors influence the long term success of 

the porcelain laminate veneers, such as structure of the tooth 

surface, preparation depth, type and thickness of the 

porcelain, type of the resin cement and dental adhesive, 

tooth morphology, and functional and para-functional 

activities (1,3). Regarding preparation depth, enamel 

reduction, depending on location usually 0.3–0.7 mm, is 

necessary to remove the aprismatic and hyper mineralized 

enamel top surface, which can be resistant to acid etching 

(4,5). 

    It is reported that preparation should be mostly in enamel 

to maintain an optimal bond with the porcelain laminate 

veneers and to decrease the stresses in the porcelain (4,6). 

Therefore, preparation technique becomes more important 

for the longevity of the porcelain laminate veneers because 

high failure rates of these restorations have been attributed 

to the large exposed dentine surfaces (7). 

    However the literature review lacks any in vitro study 

that has reported the effect of dentine exposure on the bond 

strength of the porcelain laminate veneers in the dental 

literature. Preparation for porcelain laminate veneers should 

be made meticulously to maintain the preparation as much 

as possible in enamel (6,8). 

However, exposure of considerable amounts of dentine is 

usually inevitable during the preparation, especially along the 

cervical and proximal areas (9,10). Although improved new 

adhesives are developed, the bond strength of porcelain to 

enamel is still superior as compared to the bond strength of 

porcelain to dentine (11,12).  

    Problems associated with bonding to dentine are more 

complicated to resolve than those associated with bonding to 

enamel because of the characteristics of the dentine substrates, 

which include lower inorganic content, tubular structure and 

variations in this structure, and the presence of outward intra-

tubular fluid movement (13,14). 

    One of the factors that play an important role in the long 

term outcome of porcelain laminate veneers is the adhesive 

system (15,16).Another factor affecting optimal bonding 

between porcelain and the tooth structure is optimal curing 

of the resin cement (15,17). Light curing resin cement is 

generally preferred by dentists for cementation of porcelain 

laminate veneers due to their color stability and longer 

working time as compared to dual- or chemical-curing resin 

cements (15,17).  
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    Although clinical trials are the most suitable tools to 

evaluate the efficacy of the adhesive systems, long-term 

clinical trials are difficult to perform because of the time and 

rapid developments and changes in the adhesive systems. 

Therefore, laboratory studies are still largely used to predict 

the clinical behavior of dental materials (18). The laboratory 

tests most widely used to examine the bond strengths of the 

adhesive systems to dental hard tissues are shear and tensile 

bond strength tests (19). 

    The null hypotheses for this study were as follows: (i) 

There is no difference in the shear bond strength of the 

porcelain laminate veneers to enamel and enamel-dentin 

complex cemented with 2 different resin cements; (ii) The 

type of the adhesive system does not affect shear bond 

strength values; (ii) The type of the substrate of the prepared 

tooth affects shear bond strength values. 

 

MATERIALS AND METHODS 
Sixty extracted human maxillary central incisor teeth were 

used to evaluate & compare shear bond strength of ceramic 

laminate veneers to enamel, enamel-dentin complex. Two 

different resin cements (light, dual cure) Variolink Esthetic® 

(Ivoclar Vivadent, Schaan, Liechtenstein) – and lithium 

disilicate glass-ceramic– IPS e.max Press (Ivoclar 

Vivadent, Schaan, Liechtenstein) – were selected for this 

study. The descriptions of the adhesives and the ceramic 

included in this study are summarized in (Table 1). 

Table 1:  Materials to be used in this study. 

 

Brand 

name 

Manufacture

r 
Composition 

Filler 

loading 

Variolin

k 

Esthetic 

LC 

Ivoclar 

Vivadent, 

Schaan, 

Liechtenstein 

Monomer matrix : 

urethane 

dimethacrylate 

Inorganic fillers: 

ytterbium 

trifluoride 

spheroid mixed 

oxide 

Initiatiors,Stabilize

rs 

& Pigments 

38% 

inorgani

c fillers 

Variolin

k 

Esthetic 

DC 

Ivoclar 

Vivadent, 

Schaan, 

Liechtenstein 

Monomer matrix : 

urethane 

dimethacrylate 

Inorganic fillers: 

ytterbium 

trifluoride 

spheroid mixed 

oxide 

Initiatiors,Stabilize

rs 

& Pigments 

38% 

inorgani

c fillers 

IPS 

e.max 

Press 

Ivoclar 

Vivadent, 

Schaan, 

Liechtenstein 

SiO2, Li2O 

K2O, P2O5 

ZrO2, ZnO 

other oxides 

colour oxides 

 

 

    Selected teeth were free of caries, attrition, abrasion, 

cracking or previous restoration. The teeth were thoroughly 

washed with tap water, debrided from all soft tissues or 

bone, and stored in physiological saline at room temperature 

until use. 

    The root portion of all teeth was cut off, and the crown part 

was inserted into self curing acrylic resin using a custom 

made split metallic copper mold with a fixed diameter 

exposing the labial surface upwards. The 60 specimens were 

randomly divided according to tooth surface preparations 

into two main groups of 30 specimens each; Group A 

represented tooth surface preparation in enamel only and 

Group B represented tooth surface preparation in Enamel-

Dentin complex, then each group was subdivided according 

to the type of adhesive resin cement used for cementation of 

the ceramic discs into four sub groups (Group A 1,A 2 and 

Group B 1,B 2) of 15 specimens each. 

    Facial surfaces of the teeth were initially prepared by 

placing depth-orientation grooves (0.5 mm in depth) with a 

depth preparation bur. Then, the specimens were prepared 

without exceeding the depth-orientation grooves to provide 

flat enamel surface area, approximately 5 mm in diameter, for 

luting the ceramic discs to the middle third of the facial 

surface. In total, 30 teeth included for the enamel preparation. 

For the Enamel-Dentin complex preparations, facial surfaces 

of teeth were  prepared with the same steps mentioned in the 

enamel group, until receiving flat enamel surface area then 

controlled preparations by grinding with silicon carbide 

abrasive papers of grit 100, 400, and 600 until dentine 

exposure occurred. Thus, the adhesion surfaces of the teeth 

were approximately half of the enamel and half of the 

dentine. In total, 30 teeth included for the enamel-dentine 

complex preparation. Finally the prepared labial surfaces 

were smoothened using a smooth sand paper disc (600- grit. 

Sic) under running water to obtain a flat surface for bonding 

procedures (20).  

    A total of 60 ceramic discs (4mm in diameter and 2 mm 

in height) were fabricated from IPS e.max press ceramic 

material. The discs were fabricated by the use of split 

metallic copper mold having the dimensions required for the 

test. 

    The ceramic discs were bonded to the prepared teeth 

according to the study design. Specimens of groups A 1, B 

1 were cemented with light cure resin cement, while 

Specimens of groups A 2, B 2 were cemented with dual cure 

resin cement. The cementation was done under a constant 

load of 2.0 kgs for five minutes using a special static loading 

device. 

    The bonded specimens were stored in distilled water at 37 

°C for 24h and were then thermocycled 500 cycles between 5 

C and 55 °C with a dwell time of 15 seconds at each 

temperature (16). All specimens were then subjected to shear 

bond strength test using universal testing machine (Comten 

Industries, INC., Florida, USA) with the stainless steel knife 

perpendicular to the junction between the tooth surface and 

ceramic disc at a cross head of speed 0.5 mm/minute until 

failure occurred. The fracture load was recorded and the shear 

bond strength was calculated in MPa.  

The shear bond strength was calculated in MPa according to 

the following equation:   

Shear bond strength = fracture load (Kg) / surface area of 

the disc (cm2) 

Where area of the disc = πr2. 

Then shear bond strength value in Kg/cm2 was converted to 

MPa by multiplying with 0.09807. 
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    To identify the failure mode of the specimens, following 

shear testing de-bonded adhesion surface samples were 

examined using: 

 Stereomicroscope examination: All fractured de-bonded 

surface samples were examined at 2.5x magnification to 

identify the failure mode.  

Possible failure modes were classified according to Scherrer 

et al. (2010)  (21): 

A. Adhesive failure between the ceramic and tooth surface 

within the bonding interface (less than 10% in the bonding 

area). 

B. Cohesive failure in tooth structure and/or resin cement 

(more than 40% in the bonding area). 

C. Mixed failure [Predominantly adhesive failure between the 

ceramic and tooth surface and/or resin cement or 

predominantly cohesive failure in tooth structure and resin 

cement (less than 40% in the bonding area)]. 

 Scanning electron microscopy examination (SEM): 
Representative specimens of each group were chosen to be 

further analyzed by SEM to determine the micro 

morphological topography. Specimens were sputtered by a 

coating of gold examined at accelerated voltage 15Kv and 

viewed at magnification 35x and 1000x. 

 

STATISTICAL ANALYSIS  
Data were fed to the computer and analyzed using IBM 

SPSS software package version 20.0.(22,23) Qualitative data 

were described using number and percent. Quantitative data 

were described using range (minimum and maximum), 

mean, standard deviation and median. Significance of the 

obtained results was judged at the 5% level.  

The used tests were:  

1. Chi-square test  

For categorical variables, to compare between different 

groups. 

2. Fisher’s Exact or Monte Carlo correction 

Correction for chi-square when more than 20% of the cells 

have expected count less than 5.  

3. Mann Whitney test 

For abnormally quantitative variables, to compare between 

two studied groups.  

4. Kruskal Wallis test 

For abnormally quantitative variables, to compare between 

more than two studied groups.  

5. Two way Univariate Analysis of Variance (ANOVA) was 

assessed to find the inter action between different factor 

effecting.  

 

RESULTS 
The highest mean bond strength was recorded in group A 2 

(Enamel +Dual cure) 14.73 ± 5.83 MPa, followed by group 

A 1 (Enamel +Light cure) 12.57 ± 4.45 MPa, then group B 

2 (Enamel-Dentin complex +Dual cure) 9.64 ± 5.05 MPa, 

and the lowest mean bond strength was recorded in group 

B1(Enamel-Dentin complex +Light cure) 9.12 ± 4.86 MPa 

(Table 2). 

    By using Mann Whitney test and Kruskal Wallis test for 

statistical analysis to compare between studied groups, the 

effect of type of the adhesion surface (Enamel/Enamel-

Dentin complex) within the specimens showed that Enamel 

surfaces provided higher bond strength than Enamel-Dentin 

complex surfaces. On comparing between Types of resin 

cement (light cure/dual cure) used in each subgroup, there 

was no statistically significant difference of the bond strength 

values between groups A 1 and A 2, and no statistically 

significant difference between groups B 1and B 2 ; However 

statistical significance was found  between group A 1 and B 

1 as well as between group A 2 and B 2 (Table 2). 

 
Table 2:  Comparison between the different studied groups 

according to shear bond strengths (MPa). 

 Enamel groups 
Enamel - 

Dentin groups 

KW2 p 

 

(A1)  

Light 

cure  

(n = 

15) 

(A2) 

Dual 

cure 

 (n = 

15) 

(B1)  

Light 

cure  

(n = 

15) 

(B2) 

Dual 

cure 

 (n = 

15) 

Shear bond 

strengths 
      

Min. – 
Max. 

6.44 – 
22.27 

5.55 – 
23.35 

4.80 – 
21.61 

4.85 – 
21.32 

12.099* 0.007* Mean ± 

SD. 

12.57 ± 

4.45 

14.73 ± 

5.83 

9.12 ± 

4.86 

9.64 ± 

5.05 

Median 11.71 14.58 8.88 8.88 

p1 0.253 0.663   

p2   0.025* 0.013*   

KW2: Chi square for Kruskal Wallis test, Sig. bet. grps was done 

using Mann Whitney test 

p1: p value for comparing between A1 and A2, B1 and B2 

p2: p value for comparing between A1 and B1, A2 and B2 

*: Statistically significant at p ≤ 0.05 

 

    Thus, the type of the adhesion surface (Enamel/Enamel-

Dentin complex) alone revealed statistically significant effect on 

the shear bond strength values of the groups (p ≤ 0.05). 

    Comparison between the different studied groups 

according to stereomicroscope results (Table.3) 

demonstrated: 

    In group A 1 (Enamel + Light cure) fourteen specimens 

showed mixed pattern of failure where four of them being 

predominantly cohesive (26.7%) while the other ten showed 

predominantly adhesive pattern (66.7%), While only one 

specimen showed cohesive pattern of failure (6.7%). 

    While In group A 2 (Enamel + Dual cure) eleven specimens 

showed mixed pattern of failure where three of them being 

predominantly cohesive (20%) while the other eight being 

predominately adhesive (53.3%), while four specimens showed 

cohesive pattern of failure (26.7%) (Fig.1 a, b, c). There was no 

statistically significant difference between the two groups.  

    In group B 1 (Enamel-Dentin + Light cure) eleven 

specimens showed mixed pattern of failure where four of 

them being predominantly cohesive (26.7%) while the other 

seven being predominately adhesive (46.7%), while four 

specimens showed cohesive pattern of failure (26.7%). 

  While In group B 2 (Enamel-Dentin + Dual cure) thirteen 

specimens showed mixed pattern of failure where six of 

them being predominantly cohesive (40%) while the other 

seven being predominately adhesive (46.7%), while Two 

specimens showed cohesive pattern of failure (13.3%) 

(Fig.2 a, b, c). There was no statistically significant 

difference between the two groups. 
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Table (3):  Comparison between the different studied groups according to stereomicroscope results.  

 Enamel groups Enamel - Dentin groups 

Total % 2 MCp Stereomicroscope results 

(A1)  

Light cure  

(n = 15) 

(A2) 

Dual cure 

 (n = 15) 

(B1)  

Light cure  

(n = 15) 

(B2) 

Dual cure 

 (n = 15) 

 No. % No. %  % No. % 

Cohesive 1 6.7 4 26.7 4 26.7 2 13.3 11 18.3   

Mixed           

4.259 0.669 P. Cohesive 4 26.7 3 20.0 4 26.7 6 40.0 17 28.3 

P. adhesive 10 66.7 8 53.3 7 46.7 7 46.7 32 53.3 

MCp1 0.456 0.579     

MCp2   0.470 0.403     

2: Chi square test 

MC: Monte Carlo for Chi square test for comparing between different groups and each two groups 

p1: p value for comparing between A1 and A2, B1 and B2 

p2: p value for comparing between A1 and B1, A2 and B2 

*: Statistically significant at p ≤ 0.05 

Fig. (1):   Stereomicroscope images demonstrating mode of failure 

in Enamel groups showing: A. Cohesive pattern of failure, B. Mixed 

pattern of failure (predominantly cohesive), C. Mixed pattern of 

failure (predominantly adhesive). 

 

Fig. (2): Stereomicroscope images demonstrating mode of failure in 

Enamel-Dentin complex groups showing :  A. Cohesive pattern of 

failure, B. Mixed pattern of failure (predominantly cohesive), C. 

Mixed pattern of failure (predominantly adhesive). 

 

    Therefore, through SEM analysis it was confirmed that 

the most frequent pattern of failure was mixed 

predominantly adhesive failures. Predominantly adhesive 

failures were more likely to occur between the tooth 

substrate and porcelain rather than between resin cement 

and porcelain showing very small amounts of adhesive resin 

on the tooth surface (less than 10% of the bonding area) 

(Fig. 3a).Furthermore, it was found that most of the dentinal 

tubules were covered with the dentine adhesives (Fig. 3b). 

    The following most frequent fracture pattern is Mixed 

predominantly cohesive failure, This type of failure 

designates a mixture of adhesive failure and cohesive failure 

(less than 40% of the bonding area) within the same fracture 

surface with the predominance of cohesive failure (Fig 4 

a,b).   

    An example of a cohesively fractured sample is presented 

in (Fig 5 a,b). The cohesive failures occurred (more than 

40% of the bonding area) with remaining resin cement on 

the tooth substrate. 

 

 
 

 
Fig. (3):  (a, b) Mixed Predominantly Adhesive Failure (Resin tags 

where most of the dentinal tubules are covered with dentin 

adhesives). 
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Fig. (4): SEM micrographs of mixed predominantly cohesive 

failure (a, b) Mixed Predominantly Cohesive Failure. 

 

 
 

 
Fig. (5): SEM micrographs of cohesive failure  (a, b) Cohesive 

Failure. 

 

 

 

DISCUSSION 
One of the ways in which clinicians select products for their 

practices is by comparing the products’ performances in 

vivo and in vitro studies (24). Although in vivo trials are the 

ultimate tests to evaluate the performance of the adhesive 

systems, too many variables involved make it difficult to 

differentiate the true reason for failure (25). 

    A requirement for successful function of ceramic 

restorations over years is its adequate adhesion to tooth 

structure; bond strengths are influenced by several factors 

as surface treatments (type of etchant and its concentration) 

and more important is the luting cement type (26,27). 

Bonding of ceramics to tooth structure is based on adhesion 

of the luting cement and its bonding resin to the ceramic 

substrate together with adhesion of the luting cement to 

enamel and dentin (27).  

    The results of the present study support the rejection of 

the first null hypothesis that there is no difference in the 

shear bond strength of ceramic laminate veneers to enamel, 

and enamel–dentine complex cemented with 2 different 

resin cements. Within the Enamel groups, no significant 

differences between the 2 cements were found. Although, 

Enamel-dentine groups showed no statistically significant 

difference among themselves, Enamel-dentin complex 

groups exhibited lower shear bond strength values than the 

enamel groups as obtained from (Table 2); from which it 

was concluded that the type of adhesion surface (Enamel / 

Enamel-Dentin complex) had the highest effect on shear 

bond strength values. 

    In agreement with the present study results, Abo-Hamar 

et. al (28), Öztürk et. al (20)  and Bair et. al (29) reported 

that the type of the tooth substrate in terms of enamel and 

dentine affected the bond strength of the tested luting resin 

cements; with relatively low bond strength to dentin than to 

enamel. Since, dentin is an inherently wet tissue adhesion to 

dentin can be difficult which is affected by several factors 

related to dentin bonding; including the higher organic 

content of dentin, fluid pressure from dentinal tubules, and 

the presence of a smear layer (30). 

    While, this is in contradiction to what was found by Lafuente 

et. al (31) who evaluated the bonding effectiveness of four 

different resin luting cements to enamel and dentin, significant 

differences were found among resin cements, independent of 

the type of tooth substrate that had no effect on the bond 

strength values. This could be explained because the test used 

was tensile bond strength which is different than the test used 

in the current study. 

    However, bonding of the ceramic restorations to enamel 

is still superior as compared to bonding to Enamel-dentine 

complex, although developments in adhesive systems were 

made.  This is promising for future researches in terms of 

developing the bond strength of ceramics to dentine. 

    The results of this study demonstrated that the effect of 

the type of preparation surface on shear bond strength was 

much higher than the effect of the resin cement type, 

according to the results of the statistical analysis of the 

tested resin cements, in which  there was no significant 

difference between the two different resin cements on 

comparing between groups of same tooth substrate. No 

statistical significance was found between groups A 1 and 

A2 as well as between groups B1 and B 2.   

    Thus, the second null hypothesis can be accepted. In 

agreement with the findings of Hikita et. al (32), it can be 

said that light-curing resin cements performed as well as 
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dual curing resin cements within the limitations of this 

study. 

    In the present study, the type of preparation surface had a 

significant effect on the shear bond strength. When the two 

analyzed tooth surfaces were compared, there was significant 

difference between the enamel and enamel– dentine complex 

groups (Table.2).  

    Therefore, the results support the third null hypothesis 

that the type of the substrate of the prepared tooth affects 

shear bond strength values. It has been reported that shear 

bond strength of adhesives to dentine should be at least 17 

MPa and to enamel should be at least 20 MPa to adequately 

compensate for the stresses caused by polymerization 

shrinkage to the composite resin (33,34).  

    According to the results of this study, mean shear bond 

strength values of the enamel was within a range of (14.73 

± 5.83 MPa-12.57 ± 4.45MPa). However, mean shear bond 

strength values of the Enamel-dentine groups were reported 

in a range of (9.64 ± 5.05MPa-9.12 ± 4.86MPa). In this case, 

even if dentine exposure occurs during the preparation, 

ceramic laminate veneers can exhibit a durable bond 

between the tooth surface and ceramic in the presence of 

enough enamel, which should be at least half of the prepared 

surface in relation to the results of this study (20). 

    However, the more the dentine is exposed, the weaker the 

shear bond strength of the porcelain. Therefore, it has been 

suggested that for ceramic laminate veneer restorations, all 

preparation margins should be in sound enamel (35). 

    Furthermore, Magne and Douglas (36) reported that with 

the proper use of dentine adhesives, teeth restored with 

ceramic laminate veneers can exhibit mechanical behavior 

similar to that of intact teeth. Until now, no effort has been 

made on assessing the shear bond strength of ceramic 

veneers when dentine is exposed cervically during 

preparation; since this area is difficult in isolation as well as 

bonding procedures. 

    Classification of the failure modes in this study was similar 

to the classification of failure modes reported by Scherrer et. al 

(21). All of the mixed failures included tooth substrate and 

resin cement partially being (less than 40%) of the total 

adhesion area.  All cohesive failures were seen in the tooth 

substrate, when the fractured tooth substrate was in large 

portions (40%>), it was classified as cohesive failure. When 

the failure occurred in adhesion between the tooth substrate and 

the bonded material, it is described as adhesive failure even if 

we observed very small amounts of adhesive resin on the tooth 

surface (10%<).  

    In the present study, on analyzing the failure modes 

according to the previously mentioned classification, it was 

recorded that the frequent pattern of failure was Adhesive 

followed by mixed predominantly cohesive followed by 

cohesive failure. All of the mixed or cohesive failures were 

in the tooth and/or cement, rather than the ceramic material. 

This interfacial failure with minimal cohesive fractures in 

dentine and/or resin may be related to the adhesive’s ability 

to resist flaw propagation, such as crack growth or peeling 

resistance from the substrate. 

    Many authors reported true interfacial failure with minimal 

cohesive fractures in enamel-dentine complex or resin. 

However, the reported mixed failure modes are often not 

describing the percentage of cohesive failure and within 

which material (enamel-dentine complex, adhesive resin or 

restorative material) (21); because, if large cohesive failures 

within dentin or resin can be evaluated with a 

stereomicroscope at low magnification, the decision on the 

mode of failure for the adhesive interface or mixed failures 

can only be properly made using a Scanning Electron 

Microscope at high magnification (37,38). 

    When the SEM images were analyzed, adhesive failures 

were the most frequent fracture pattern (53.3%) and were 

more likely to occur between the tooth substrate and 

ceramic rather than between resin cement and ceramic. 

    Furthermore, the SEM analyses demonstrated that most 

of the dentinal tubules were covered with the dentine 

adhesives. Therefore, it can be assumed that dentine 

adhesives sufficiently penetrated into the dentinal tubules 

even under a ceramic restoration as seen in (Fig.3 a, b).  

    This type of failure has also been observed in a study in 

the dental literature by Akgungor et. al (39) where SEM 

analysis revealed adhesive failures at the hybrid layer - 

adhesive interface, indicating a bond to dentin that was 

lower than the cohesive strength of the resin luting agent. 

 

CONCLUSIONS 
Within the limitations of this study, the following 

conclusions can be addressed: 

1. The type of tooth structure – Enamel and Enamel–Dentine 

complex – affected the shear bond strength of the ceramic 

laminate veneers. 

2. It should be avoided that the ceramic laminate veneer 

restoration is bonded only to dentine, since shear bond 

strength was the lowest on enamel-dentine complex. 

3. The type of resin cements – dual-cure or light-cure –did not 

affect the shear bond strength of the ceramic laminate 

veneer restorations. 
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