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Abstract

:

Pressed lithium disilicate is largely used for veneer manufacturing, but a new block formulation has recently been released on the market. This study evaluated the clinical performance of milled lithium disilicate veneers (LiSi Block, GC Co., Tokyo, Japan) realized with a fully digital or hybrid workflow using modified United States Public Health Service (USPHS) evaluation criteria and survival rates after 24 months of clinical service together with the patient’s satisfaction using the Visual Analog Scale (VAS). A total of 105 veneers on natural anterior teeth were made on twenty-nine patients with LiSi Block (GC, Tokyo, Japan). Patients were randomly divided into three groups: Group 1, 35 veneers realized with a completely digital workflow using Trios 3 (3Shape A/S, Copenhagen, Denmark); Group 2, 35 veneers realized with a completely digital workflow using Experimental IOS (GC, Tokyo, Japan); and Group 3, 35 veneers realized with a hybrid workflow. The restorations were followed up for 24 months, and the modified USPHS evaluation was performed at baseline, 12 months, and 24 months together with periodontal evaluation. Repeated measures two-way ANOVA and the Tukey test were applied to compare the modified USPHS method values (α = 0.05). STATISTICA 10.0 software and SIGMAPLOT 12.0 software were used to perform statistical analysis. There were no statistically significant differences between the three groups and with the interaction of group vs. time periods. The satisfaction scores of 7.35 ± 1.8 and 9.4 ± 0.37 were recorded before and after treatment, respectively. Milled lithium disilicate veneers showed a good clinical outcome after 2 years of clinical service. No difference was found between fully digital or hybrid workflow.






Keywords:


lithium disilicate; veneers; digital workflow; hybrid workflow; intraoral scanner; milled veneers












1. Introduction


Ceramic laminate veneers are considered a conservative solution for patients requiring an improvement in the shape, color, or position of their anterior teeth [1,2]. Due to growing patient demand for esthetic restorations, during recent decades, the use of veneers has become a widespread, reliable, and successful technique [3]. Traditionally, ceramic veneers are fabricated using a layering technique that incorporates refractory dies to support condensed layers of ceramic [4]. This technique gives the technician full control over the layers incorporated, resulting in a naturally looking restoration, but the process is technique-sensitive, and manual mixing and layering of the porcelain may result in the incorporation of small voids. In recent years, however, lithium disilicate has become one of the most commonly used ceramics in dentistry [5], and veneers are one of its more interesting applications as it gives clinicians the best compromise in terms of esthetics and strength for all-ceramic monolithic restorations [6]. Lithium disilicate was firstly introduced into the market as a core material in 1998 (Empress 2, Ivoclar Vivadent, Schaan, Lichtenstein) and was then replaced by IPS e.max Press (Ivoclar Vivadent, Schaan, Lichtenstein), which is suitable for monolithic restorations. To accommodate the material to the needs of the CAD/CAM production process, partially precrystallized blocks (IPS e.max CAD, Ivoclar Vivadent, Schaan, Lichtenstein) were introduced and are now largely used. Nowadays, many brands are releasing their block formulation into the market and one of the aims of this study was to test a new one (LiSi Block, GC Co., Tokyo, Japan) for veneers. The two types of lithium disilicate have different formulations and differ in their composition, giving them similar, but not identical, mechanical and optical properties. The main advantage of pressed porcelain is that the resulting veneers have a high level of accuracy as the manufacturing process may assure a better margin, resulting in a more precise adaptation of the veneers on preparations with a smaller gap in the marginal area [7,8]. In fact, the use of press lithium disilicate is already largely documented in literature [9,10,11]. Recently, CAD–CAM veneers from glass–ceramic blocks have become available, and their utilization is on the rise [12]. While such veneers are significantly stronger than feldspathic porcelain ones, the color of the blocks available is of a single shade. However, multi-layer blocks are in an experimental stage and may help to overcome this limitation. A great advantage of block lithium disilicate is that it allows a fully digital workflow. In fact, after veneer preparation, the impression can be performed with an intraoral scanner and sent to the lab. The technician will work directly on the digital model, realizing the digital project of the final restoration that will be directly sent to the milling machine. The lithium disilicate blocks will be directly shaped by a 5-axis milling machine into the final shape of the veneers based on the digital project and after being stained and polished will be ready for cementation. In recent studies, milled laminate veneers have shown a lower-quality marginal seal and adaptation and thicker cement layers than pressed veneers [13,14,15,16], but this could also be due to the quality and update of the intraoral scanner, CAD software (DentalCAD version 2.2, exocad GmbH), and the milling machine used in the process. However, the marginal gap that has been recorded when lithium disilicate partial crowns were made through the CAD–CAM process was within clinical acceptability [17]. Survival rates of 94% (95% CI: 87–100%) for glass–ceramic and 87% (95% CI: 82–93%) for feldspathic porcelain veneers were estimated by Morimoto et al. [18] in a systematic review on the clinical outcome of veneers made by different types of ceramic. Their study also found that major complications of veneers include debonding (2%), fracture (4%), secondary caries (1%), marginal discoloration (2%), and endodontic problems (2%). It should be taken into consideration that materials play an important role in the long-lasting results of a restoration but also other factors have to be considered such as: preparation technique [19], thickness of the restoration [20], quantity of residual enamel, and cementation technique [21].



A factor playing a fundamental role in the realization of well-fitted, long-lasting veneers together with the accuracy of the laboratory phases is the quality of the final impression sent to the lab technician, whether traditional or digital. The accuracy of an intraoral impression depends on many factors, mainly related to the operator [22], the patient [23], and the quality of the intraoral scanners in terms of version and software update [24,25].



Technologies are developing fast, and new intraoral scanners (IOSs) are being introduced on the market and their software is updated periodically. In this study, two IOSs were compared, one well known (Trios 3, 3 Shape, A/S, Copenhagen, Denmark) and the other an experimental system (Aadva 200, GC, Tokyo, Japan), versus a hybrid workflow: analogic impression, gypsum model, and then scanned with a laboratory scanner (Aadva Lab Scanner, GC, Tokyo, Japan).



Randomized clinical trials on CAD/CAM veneers are scarce, as are reports about restorations made by early generations of chair-side CAD/CAM systems [26]. A 96.9% survival rate at 5-years follow-up of CAD/CAM veneers was reported by Wiedhahn et al. [26]. In a more recent study by Nejatidanesh et al. [27], the chair-side CEREC AC veneer survival rate was 99.0% after 5 years. In another study, milled and pressed lithium disilicate veneers had a similar clinical performance after the 1-year follow-up and both showed a great level of esthetic patient satisfaction [7]. However, only a few articles have evaluated the clinical performance of the block formulation of lithium disilicate [7,27]. The aim of this clinical trial was to assess the clinical performance of block lithium disilicate veneers obtained with a fully digital workflow with two different intraoral scanners in terms of modified United States Public Health Service (USPHS) method [28] periodontal values and patient satisfaction [15] versus a hybrid workflow. The null hypotheses were: (1) the CAD/CAM ceramic veneers made using two different IOSs do not have statistically significant differences in clinical performance compared to those obtained with an analogic workflow, and (2) the laminates made digitally did not show a better and statistically significant degree of patient satisfaction before and after treatment than those analogically made.




2. Materials and Methods


Laminate veneers were realized on 29 patients for a total of 105 restorations equally distributed in the three groups between September 2021 and December 2021 and included in the present study. All patients were informed about the scope of the trial and provided their written consent. The study protocol was approved by the Ethical Committee of University of Siena (clinicaltrial.gov #CT01932049). Also, the clinical treatment was performed in accordance with the ethical standards of the Institutional and National Research Committee and with the Declaration of Helsinki of 1964 and its later amendments or comparable ethical standards. This study adhered to the CONSORT guidelines (as reported in Table S1). Patients enrolled in the present clinical trial were referred to the Prosthodontic Department of the University of Siena asking for the esthetic and functional rehabilitation of teeth in the esthetic area. Patients were recruited according to the following inclusion and exclusion criteria:



Inclusion criteria: Periodontally healthy, and without sign of parafunctions, adults (18+ years), requiring between one to six laminate veneers for the esthetic and functional rehabilitation of anterior teeth.



Exclusion criteria: Not adult age (<18 years), pregnancy, disabilities, previous prosthodontic restorations of abutment teeth, endodontic-treated teeth, severe and/or chronic periodontitis (plaque index higher than 20 or bleeding on probing higher than 10), parafunctions or bruxism, systemic disease, allergic history concerning methacrylates, rampant caries, xerostomia, lack of compliance, language barriers.



CONSORT 2010 Flow Diagram (Figure 1) shows how the participants were selected.



The mean age was 44 years (range 18 to 65). There were 16 females and 13 males.



After being recruited, all patients underwent professional oral hygiene instruction and prophylaxis to achieve optimal plaque control and gingival health. Periodontal probing depth (PPD), bleeding on probing (BoP) [29], and full-mouth plaque index (PI) were recorded on each patient. Intraoral radiographs were taken, by customized radiographic trays made for each patient, to ensure that the teeth were vital and in endodontic health. No patients reported any sign of parafunctions or bruxism.



Before starting the clinical procedures, the patients were randomly divided into 3 groups by a file generated by software so that the 105 future restorations were realized by fully digital or hybrid workflow:




	
Group 1: 35 restorations scanned with Trios 3 (3Shape A/S, Copenhagen, Denmark);



	
Group 2: 35 restorations scanned with Experimental Aadva (GC, Tokyo, Japan);



	
Group 3: 35 restorations made by a hybrid workflow.








The mechanism used to implement the random allocation sequence (such as sequentially numbered containers) was electronically generated.



Group 1: 4 patients received 6 laminate veneers, 2 patients 2 laminate veneers, 2 other patients 3 laminate veneers, and 1 patient only 1 laminate veneer.



Group 2: 4 patients received 6 laminate veneers, 2 patients 2 laminate veneers, 3 other patients 1 laminate veneer, and 1 patient 4 laminate veneers.



Group 3: 4 patients received 6 laminate veneers, 4 patients 2 laminate veneers, and 3 patients 1 laminate veneer.



Groups 1 and 2: The initial situation of the patient was acquired using the selected IOS to realize an .stl file of the initial situation that was sent to the same laboratory.



The files were imported to Exocad software (DentalCAD version 2.2, exocad GmbH) and for each patient a digital wax up was realized by the same technician to obtain a simulation of the future restoration. All the restorations were designed in centric occlusion of the patient without any change in vertical dimension. The final model was then printed with an Asiga 3D printer (Asiga, NSW, Sydney, Australia) and then a silicon guide was realized to make the mock-up in the patient’s mouth.



Group 3: The initial situation of each patient was acquired by alginate impressions. Then, in the lab, a wax up was realized on the stone casts and a silicon guide was made to realize the mock-up in the mouth of the patient.



At the second appointment, the same prosthodontist (M.F.) realized the mock-up in each patient’s mouth with self-curing resin (Temp Print, GC, Tokyo, Japan) to obtain an esthetic simulation of the final rehabilitation. After the patient accepted the mock-up, the teeth were prepared. The preparation was guided by the mock-up [19] in order to minimize the tooth preparation and remain in the enamel as much as possible. The teeth reductions were checked with the silicone guide index. Laminate veneers were prepared with a buccal thickness ranging between 0.5 and 1.0 mm and a 1.0 mm incisal thickness [30].



In order to standardize the clinical procedures, the same trained prosthodontist (M.F.) performed the clinical treatments, using a depth cutter bur (0.4 mm in thickness), and a round-end taper bur mounted on a handpiece and under irrigation with water spray. The first bur made parallel horizontal grooves that were marked with a pencil and then connected using the second bur. A thin 3.0 cord was gently placed as a retraction cord into the sulcus and the specimens were prepared with a mini-chamfer cervical finish line of 0.3 mm and buccal depth of 0.6 mm. The incisal margin was removed to a length of 2mm, and a thin palatal chamfer preparation was placed as a stop.



Then, the prepared surfaces were gently polished with rubber points. The quantity of exposed enamel was visually evaluated with 3.5X magnification loops by a trained prosthodontist (M.F.) for each group: 10% for Group 1, 7–8% for Group 2, and 9% for Group 3 [31]. Then, the prepared teeth received an impression: Groups 1 (Trios 3, 3 Shape Co., Copenhagen, Denmark ) and 2 (Experimental Aadva, GC Co., Tokyo, Japan) were scanned with the selected IOS, and in Group 3 an analogic impression was taken using Exa’lance (GC, Tokyo, Japan). The digital and analogic impressions of each patient were made strictly following the manufacturers’ instructions. After the impression was made, temporary restorations were made directly at the chair, using the same silicon guide and the same bis-acrylic resin used for the mock-up.



The .stl files generated by the intraoral scanners used in Groups 1 and 2 were delivered to the lab to be processed. Also, in the lab, the traditional impressions of Group 3 patients were poured using type 4 stone (FujiRock, GC Co., Tokyo, Japan) to realize a master model that was digitalized using an Aadva Lab Scanner (GC, Tokyo, Japan) to obtain .stl files as a reference.



All .stl files were elaborated by Exocad software (DentalCAD version 2.2, exocad GmbH)and the final project of the restorations was realized using the initial one approved by the patients as a reference. When the final projects of the veneers were ready, the generated .stl files were exported to the milling machine (n4 Plus, Vhf AG, Ammerbuch, Germany).



All the veneers were realized using Initial LiSi Block (GC, Tokyo, Japan).



Laminate veneers were delivered to the patient approximately after one week and then luted following the manufacturers’ instructions. The intaglio surface of each restoration was etched with 5% hydrofluoric acid (IPS Ceramic, Ivoclar, Vivadent, Schaan, Lichtenstein) for 20 s, silanized with G-Multi Primer (GC, Tokyo, Japan) and then luted using G-Cem One (GC, Tokyo, Japan) in both groups. A rubber dam was placed in all cases to perform luting steps.



Finally, all patients were enrolled in an oral hygiene program in which recalls were planned every 6 months for professional cleaning and patients’ motivation. Full periodontal charting was performed at baseline and 1- and 2-years recall. Modified USPHS scores [28] were used to score the clinical outcomes of this study, as reported in Table 1.



The criteria were evaluated clinically using a mirror and an explorer with a sharp tip was used to evaluate the marginal integrity, adaptation, and discrepancies of the veneers. Two blinded and calibrated clinicians (G.V., E.F.C.) evaluated the outcomes at baseline, 12 months, and 24 months.



Regarding periodontal parameters, periodontal probing depth (PPD), bleeding on probing (BoP) and full-mouth plaque index (PI) were recorded [29].



All the patients agreed to answer a questionnaire and grade their satisfaction using a VAS before and after treatment [7]. The patients had to answer 10 questions, scoring from 0 (very unsatisfied) to 10 (very satisfied). The questions were:




1. Are you happy with the appearance of your smile? 2. Are you happy of the color of your teeth? 3. Are you happy with the shape of your teeth? 4. Are you happy with the size of your teeth? 5. How are you feeling when chewing? 6. Regarding comfort, how are you feeling? 7. How are you feeling when speaking? 8. How are you feeling about your gums? 9. Are you satisfied with the shape of your lips? 10. What do you think about the alignment of your teeth?





Values were assigned to each clinical score as follows: Alpha = 1, Bravo = 2, Charlie = 3, accordingly with modified USPHS scores. The Tukey test and repeated measures two-way ANOVA were used to compare the modified USPHS method values (α = 0.05). STATISTICA 10.0 software and SIGMAPLOT 12.0 software were used to perform statistical analysis.




3. Results


3.1. Clinical Assessment


At the 2-year recall, all patients came back and answered the ‘patient’s satisfaction questionnaire’; therefore, 100% of the sample teeth were evaluated.



All the scores of the clinical outcomes are reported in Table 2a–e.



At the baseline, an Alpha score was recorded for all laminate veneers for COA, RESF, TFRA, RESW, ANTW, CARP, and POSTS.



At the 1-year recall, only two restorations of all groups scored Bravo for MARA and MARD.



At the 2-year recall, there was an increase in Bravo scores in Groups 1 and 2 and 3, and 1 Charlie score for RESF in Group 3 (Table 2c). In this last case, a delamination of the veneer was recorded, and the restoration was replaced.



There were no statistically significant differences between the three groups and with interaction of group vs. time periods.



Regardless of color alteration, marginal discoloration, tooth fracture, restoration wear, tooth antagonist wear, and caries presence, all restorations of all groups always scored Alpha.




3.2. Assessment of the Patient’s Level of Satisfaction


All patients answered the questionnaire before and after treatment. Patients gave a score of 7.35 ± 1.8 and 9.4 ± 0.37 before and after treatment, respectively, as reported in Table 3a,b.




3.3. Assessment of Periodontal Parameters


All patients showed no periodontal probing depth (PPD) around the laminate veneers, no bleeding on probing (BoP), and a full-mouth plaque index (PI) lower than 20%, as reported in Table 4a–c. No statistically significant differences were found at the baseline, 1- and 2-year recall between the two groups.





4. Discussion


The outcomes of the laminate veneers recorded in the three groups were shown to be equivalent. Also, the clinical outcomes recorded when the two intraoral scanners (Groups 1 and 2) were used showed no differences. The intraoral scanner used in Group 1 is already well known and is considered as the gold standard. The experimental IOS that was used in Group 2 is a new device with new software and was shown to be very promising. The hybrid procedure followed in Group 3 is a standard clinical procedure very commonly used by practitioners.



The second null hypothesis was also accepted. In fact, no statistically significant differences in patients’ satisfaction were recorded among the three groups. The patients’ satisfaction increased significantly from baseline to last recall.



All the periodontal values showed very positive outcomes. It must be noted that, after being recruited, all patients underwent professional oral hygiene instruction and prophylaxis to achieve optimal plaque control and gingival health and then they were inserted in a maintenance program with professional oral hygiene sessions every 6 months. Periodontal probing depth (PPD), bleeding on probing (BoP), and full-mouth plaque index (PI) were recorded for each patient before treatment, at baseline, and every 12 months, so it is probable that patient collaboration and the easy position to be reached with the toothbrush and floss played a fundamental role in maintaining good periodontal parameters.



Another factor that played an important role in the maintenance of the periodontal parameters was probably the chamfer finish line placed juxta-gingivally that easily allowed the margin to be kept clean. The use of a knife-edge finishing line was avoided because more often this can cause a marginal fracture and discoloration. The limited infiltration at the margin can be due to the precision of the restoration on the chamfer finish line that was acquired using an intraoral scanner. In fact, it is largely documented in literature that intraoral scanners report good results in accuracy when used to scan supra- or juxta-gingival preparations [24,25].



Another important factor that guaranteed the absence of infiltration was probably that the preparation design was maintained as much as possible into the enamel.



In fact, the bond between the tooth substrate, adhesive cement, and the restoration is fundamental for the success of veneers. Marginal gaps and subsequent staining of the interface between the tooth and the restoration can be due to bond failures.



Despite the advances in dentin bonding agents, bonding to enamel is more stable than dentin [32,33]. Adhesion to enamel consists of mechanical interlocking, while dentin is non-homogenous, has moisture, and may have sclerotic areas [32,33]. Additionally, porcelain has a much higher modulus of elasticity than dentin, more comparable to that of enamel. Higher debonding and fractures of ceramic laminate veneers are reported when the restoration is bonded to dentin instead of enamel due to a difference in the flexibility of the two substrates [31]. Preparations confined to enamel should be preferred, when possible, to guarantee greater strength of the tooth and a high bond strength. Also, the absence of postoperative sensitivity is probably due to the preparation design that was maintained as much as possible into the enamel [34].



Digital devices can be used in a complete digital workflow or in a hybrid workflow, where a traditional impression is firstly poured and then the stone model is scanned with a laboratory scanner. In this clinical study, Groups 1 and 2 laminate veneers were fabricated by a complete digital workflow, while those of Group 3 were fabricated with a hybrid workflow (analogic clinically and digital in the lab). Many studies have reported on the digital versus hybrid workflow [35,36]. The most recent studies have shown that the digital workflow can achieve positive outcomes similar to those obtained with traditional and hybrid workflows [37,38]. This clinical trial confirms these findings. Additionally, the IOSs demonstrated higher time efficiency, faster communication with the technician and the patients, and better patient acceptance compared with those of conventional impression methods [35,36,37,38]. The high level of patients’ satisfaction may be due to the previsualization of the final work through the intraoral mock-up and its exact reproduction in the final restoration thanks to digital technologies.



The juxta-gingival location of the margin, easier to be scanned, and the good health of the periodontal tissues might played a fundamental role for the outcomes of this study.



A limitation of the study is that the study protocol was performed to standardize the clinical procedures. All the restorations were realized from the same type of material (Initial LiSi Block, GC, Tokyo, Japan), using a standardized procedure for preparation and cementation. Recent studies have highlighted the differences of fracture resistance of CAD–CAM lithium disilicate crowns and found statistically significant differences depending on the type of lithium disilicate ceramic material used [39] and the adhesive luting cement used [40].



Also, other limitations of this study are the limited number of patients and of the restorations that were tested, and the limited time of clinical service. Longer clinical trials of a wider number of patients and restorations, and with a multicenter design, are desirable to confirm the outcomes of this study.




5. Conclusions


From the outcomes of this study the following conclusions can be drawn:



The two intraoral scanners used in this study are reliable and equivalent to the hybrid workflow for the realization of milled lithium disilicate veneers.



The satisfaction of the patients of all three groups at the 2-year recall (9.4 ± 0.37) is superior to the one recorded at the baseline (7.35 ± 1.8).
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Figure 1. CONSORT 2010 flow diagram. 
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Table 1. Criteria of the modified United States Public Health Service method.
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Topics

	
Score

	
Criteria






	
Marginal Adaptation

(MARA)

	
Alpha

	
Margin continuity (without prominence or crack)




	
Bravo

	
Little discontinuity detectable by explorer, but it does not require replacement




	
Charlie

	
Prominence or crack; require replacement




	
Color Alteration

(COA)

	
Alpha

	
No color alteration close to the tooth structure




	
Bravo

	
Little color alteration, clinically acceptable




	
Charlie

	
Esthetically unacceptable




	
Marginal Discoloration

(MARD)

	
Alpha

	
No marginal discoloration




	
Bravo

	
Marginal discoloration




	
Charlie

	
Deep discoloration




	
Restoration Fracture

(RESF)

	
Alpha

	
No fracture




	
Bravo

	
Small fracture fragments (1/4 of the restoration)




	
Charlie

	
Severe fracture (3/4 of the restoration)




	
Tooth Fracture

(TFRA)

	
Alpha

	
No tooth fracture




	
Bravo

	
Small fracture fragments of tooth fracture (1/4)




	
Charlie

	
Severe tooth fracture (1/2)




	
Restoration Wear

(RESW)

	
Alpha

	
No wear




	
Bravo

	
Wear




	
Antagonist Tooth Wear

(ANTW)

	
Alpha

	
No wear




	
Bravo

	
Wear




	
Caries Presence

(CARP)

	
Alpha

	
Absent




	
Charlie

	
Present




	
Postoperative Sensitivity

(POSTS)

	
Alpha

	
Absent




	
Charlie

	
Present











 





Table 2. Scores of clinical outcomes: (a). Group 1. Longitudinal findings for the different study parameters and significance of changes over time (non-parametric linear-by-linear test); (b). Group 2. Longitudinal findings for the different study parameters and significance of changes over time (non-parametric linear-by-linear test); (c). Group 3. Longitudinal findings for the different study parameters and significance of changes over time (non-parametric linear-by-linear test); (d). Comparison of findings at one-year recall for the parameters in which changes were observed and between-group significance of changes (time dependent Cox regression analysis); (e). Comparison of findings at two-year recall for the parameters in which changes were observed and between-group significance of changes (time dependent Cox regression analysis).
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a




	
Parameter

	
Baseline

	
One-Year Recall

	
Two-Year Recall

	
Sig.




	
MARA

	
34/1/0

	
34/1/0

	
33/2/0

	
0.816




	
COA

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
MARD

	
35/0/0

	
33/2/0

	
31/4/0

	
0.131




	
RESF

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
TFRA

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
RESW

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
ANTW

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
CARP

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
POSTS

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
b




	
Parameter

	
Baseline

	
One-Year Recall

	
Two-Year Recall

	
Sig.




	
MARA

	
35/0/0

	
33/2/0

	
32/3/0

	
0.230




	
COA

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
MARD

	
35/0/0

	
33/2/0

	
31/4/0

	
0.120




	
RESF

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
TFRA

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
RESW

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
ANTW

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
CARP

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
POSTS

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
c




	
Parameter

	
Baseline

	
One-Year Recall

	
Two-Year Recall

	
Sig.




	
MARA

	
35/0/0

	
35/0/0

	
31/4/0

	
0.016 *




	
COA

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
MARD

	
35/0/0

	
33/2/0

	
30/5/0

	
0.055




	
RESF

	
35/0/0

	
34/1/0

	
34/0/1

	
0.403




	
TFRA

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
RESW

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
ANTW

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
CARP

	
33/2/0

	
35/0/0

	
35/0/0

	
0.130




	
POSTS

	
35/0/0

	
35/0/0

	
35/0/0

	
n.a.




	
d




	
Parameter

	
Trios

	
Analogic Scans

	
Aadva

	
Sig.




	
MARA

	
34/1/0

	
35/0/0

	
33/2/0

	
0.372




	
MARD

	
33/2/0

	
33/2/0

	
33/2/0

	
0.983




	
e




	
Parameter

	
Trios

	
Analogic Scans

	
Aadva

	
Sig.




	
MARA

	
33/2/0

	
31/4/0

	
32/3/0

	
0.674




	
MARD

	
31/4/0

	
30/5/0

	
31/4/0

	
0.905








* indicates sig. < 0.05. Legends: MARA—marginal adaptation; COA—color alteration; MARD—marginal discoloration; RESF—restoration fracture; TFRA—tooth fracture; RESW—restoration wear; ANTW—antagonist tooth wear; CARP—caries presence; POSTS—postoperative sensitivity. Numbers between separators indicate the number of cases with Alpha/Bravo/Charlie scores, respectively.













 





Table 3. (a). Mean and s