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Abstract: Background: To assess the quantity of exposed dentin detected by 3 operators for 2 

different geometries of tooth preparations, window (WI) and butt-joint (BJ); Methods: 20 intact 

maxillary central incisors were collected. One prosthodontist prepared the specimens for porcelain 

laminate veneers to a depth of 0.6 mm, with a cervical chamfer-line of 0.3 mm, using a silicone index. 

Subsequently, each prepared tooth was analyzed by 3 operators with different clinical experience, 

student (ST), medium experienced (ME), and expert (EX) to calculate the percentage of exposed 

dentin at sight under magnification. In addition to descriptive statistics (CI 95%), a 2-way ANOVA 

and the Games-Howell test were used to analyze differences among groups (α = 0.05); Results: The 

means of the calculated percentages of dentin exposure were: WI = 30.48%; BJ = 30.99%; ST/WI = 

22.82%; ME/WI = 58.05%; EX/WI = 10.55%; ST/BJ = 28.99%; ME/BJ = 40.56%; EX/BJ = 23.42%. The 2-

way ANOVA detected significant differences among operators (p < 0.001) but not between WI and 

BJ (p = 0.898). The Games-Howell test detected differences between ST/WI and ME/WI (p = 0.005) 

and between ME/WI and EX/WI (p < 0.001); Conclusion: There is no difference in the detection of 

exposed dentine among operators with different expertise for BJ preparation, whereas differences 

were detected between ME and the other 2 operators in the WI preparation. 
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1. Introduction 

The porcelain laminate veneer (PLV) is a thin ceramic restoration that restores the tooth at the 

incisal, facial and part of the interproximal surfaces, in order to improve its aesthetics [1]. 

Four tooth preparation geometries are used for PLV: window [2], feathered edge, butt joint and 

palatal chamfer [3,4]. 

To date, it is not established if there is an association between these preparation geometries and 

the amount of dentin exposure. 

Unfortunately, it is not easy to identify the dentin structure during the tooth preparation; 

therefore, to reduce the quantity of exposed dentin, magnification systems are often used to better 

visualize the dental tissue. 

The purpose of the present in vitro study was to assess the quantity of dentin exposed through 

the use of a stereomicroscope at a magnification of 16× in 2 different tooth preparation geometries, 

window and butt joint. 

Two null hypotheses were formulated: 
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1. There is no association between the type of tooth preparation and the amount of dentin exposed; 

2. There is no difference in the visual discrimination of the hard tissues of the tooth for operators 

with different clinical experience. 

2. Materials and Methods 

20 intact maxillary central incisors were collected according to the parameters described by 

Wheeler [5]. 

For each sample, a silicone index (Figure 1a) was created with a dedicated material (Platinum 

85, Zhermack S.p.a.) in order to check the thickness of the dental tissue removed during the tooth 

preparation. 

One experienced prosthodontist performed the teeth preparations for PLVs (Figure 1b). 

According to the preparation geometries, the samples were divided into 2 experimental groups  

(n = 10) called window preparations (WI) and butt joint preparations (BJ). 

For window preparations the incisal margin was preserved, while for butt joint preparations (BJ) 

the incisal margin was removed to a length of 2 mm. 

 
(a) 

 

(b) 

Figure 1. Specimen preparation: (a) Silicone Index; (b) Tooth preparation by an experienced 

prosthodontist. 

To better discriminate the enamel from the dentine, after tooth preparation, each specimen was 

immersed in 37.5% phosphoric acid (Gel Etchant, Kerr Corporation), for 30 s; then, the etched tooth 

surface was rinsed for 30 s and finally dried with clean, oil-free, air. 

Subsequently, the surfaces were photographed using a stereomicroscope (SOM 82, Karl Kaps) 

at a magnification of 16×. 

A dedicated software (Adobe Photoshop CS4 Extended v11.0, Adobe Inc., San Jose, CA, USA) 

was used to analyze the pictures taken for each sample. A measurement scale (1 mm = 129 px) was 

set. 

In order to assess the quantity of exposed dentin, the full prepared area of the tooth was selected 

with the “Quick Selection Tool” setting a diameter of 3 px and recording the number of pixels from 

the “Histogram” function after clicking on “click for histogram with uncached data”; then, the same 

operation was made for the exposed dentin area, in order to obtain the percentage of area 

corresponding to exposed dentin on the full prepared tooth area, according to the following formula: 

(exposed dentin area (px))/(prepared tooth area (px))×100 = % of exposed dentin area compared to 

the tooth prepared area. 

In addition to descriptive statistics (CI 95%), a 2-way ANOVA and the Games-Howell test were 

used to analyze differences among groups (α = 0.05). 
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3. Results 

The means of the percentage of dentin exposure were: WI = 30.48%; BJ = 30.99%; ST/WI = 58.05%; 

ME/WI = 22.82%; EX/WI = 10.55%; ST/BJ = 40.56%; ME/BJ = 28.99%; EX/BJ = 23.42%. 

The 2-way ANOVA detected significant differences among operators (p < 0.001) but not between 

WI and BJ (p = 0.898). 

The Games-Howell test detected differences between ST/WI and ME/WI (p = 0.005) and between 

ME/WI and EX/WI (p < 0.001). 

4. Discussion 

As can be seen from the results of the present study, the average values of exposed dentin found 

in the 2 different preparation geometries, window and butt joint, are similar and equal to about 30%; 

so, they fall within the ideal range of enamel preservation (50–70%) in order to achieve optimal 

adhesion [6]. 

Considering the different preparation geometries as statistical variables and since no statistically 

significant differences were detected between the 2 experimental groups, the first null hypothesis 

according to which there is no association between the type of preparation of the tooth and the 

quantity of exposed dentin was accepted. Furthermore, considering the evaluations of the different 

operators as study variables and having statistically significant differences detected between these 3 

experimental groups, the second null hypothesis according to which there is no difference between 

the clinical experience of the operators in the visualization of the hard tissues of the tooth was rejected. 

As evidenced by the results of the present study, there is a high intra- and inter-individual 

variability in the discrimination of the tooth hard tissues and therefore in the visualization of the 

exposed dentin. This data is independent from the evaluator’s clinical experience. In order to limit 

this variability as much as possible and therefore to standardize the preparation procedures, the use 

of magnification systems can be a valuable aid. 

5. Conclusions 

There is no difference in the detection of exposed dentine among operators with different 

expertise for BJ preparation, whereas differences were detected between ME and the other 2 operators 

in the WI preparation. Moreover, the quantity of exposed dentin is not related to different tooth 

preparation geometry. 
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