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ABSTRACT 

Objective: To assess the clinical performance (color matching and stability, fracture, marginal 

adaptation, patient satisfaction, and sensitivity) of laminate veneers constructed from Celtra press ceramic 

and IPS e.max press ceramic with incisal wrap design (split-mouth design). 

Methodology: Thirty-four ceramic laminate veneers were fabricated for maxillary anterior teeth in six 

patients. The veneers were randomly divided into two groups based on their material. Group I (the control 

group) was constructed from IPS e.max press veneers, and Group II (the intervention group) was 

constructed from Celtra press veneers. The follow-up sessions were performed after 24 hours of 

cementation (the baseline), then every three months for up to a year for each patient, using a dental probe 

and operator vision to assess color matching, fracture, and sensitivity in accordance with USPHS criteria. 

A spectrophotometer (Vita EasyShade®V) was also used to assess the color stability of the restoration. 

Patients’ satisfaction was also evaluated using a questionnaire chart. 

Results: An insignificant difference in both groups was revealed, considering color matching, color 

stability, fractures, marginal adaptation, and sensitivity at all follow-up intervals. While patients' 

satisfaction results showed a statistically significant difference in some evaluated factors, there wasn’t a 

clinically significant difference. 

Conclusion: After one year of follow-up, both Celtra press laminate veneers and IPS e.max press 

laminate veneers showed successful clinical performance in anterior teeth requiring conservative labial 

laminate veneers with incisal wrap design in terms of color matching and color stability, fracture, 

marginal adaptation, sensitivity, and patient satisfaction. 

Keywords: color matching and stability; fracture; sensitivity; marginal adaptation; patient satisfaction; 

split-mouth 

INTRODUCTION 

Porcelain laminate veneers are cosmetic restorations that make teeth look better while causing minimal 

damage to the teeth. Their clinical performance depends on a number of factors, such as the case 

selection, the design of the preparation, the manufacturing techniques, the type of materials used, and the 

luting protocol [1]. 
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PLV failure can be manifested by a variety of 

optical, psychological, biological, and mechanical 

problems, including color change, patient 

satisfaction, porcelain fracture, delamination, 

sensitivity, periodontal disease, caries, and tooth 

fracture. The natural appearance of ceramic 

restorations is mostly determined by the optical 

properties of ceramic materials. Several factors 

influence these properties, including composition, 

crystalline content, porosity, additives, particle 

size, and the angle of light incident [2]. Ceramic 

materials have a wide range of optical properties, 

including color (hue, chroma, and value), 

translucency, opalescence, and refractive index. 

Many factors can affect the color stability of dental 

ceramics, including extrinsic dyes, ceramic 

material type, thickness, the cement layer, 

sintering, and porosity [3]. The quantity and 

severity of cracks in ceramic restorations have the 

most significant effect on fracture strength. These 

cracks may form either before or after the 

cementing process. Ceramics typically have a 

considerable amount of preexisting cracking. 

Condensation, melting, and sintering; variations in 

the thermal expansion coefficient between cores 

and veneers; and grinding are also contributory 

variables. Postoperative cracks have been 

attributed to loading, polymerization shrinkage, 

and thermocycling [4]. The clinical durability of 

any cemented restoration, including laminate 

veneers, is widely established to be dependent on a 

variety of parameters, the most important of which 

is marginal accuracy. Marginal discrepancies 

between the prepared tooth structure and the 

restorations might induce oral fluid leaks beneath 

the restoration, resulting in cement disintegration, 

recurrent caries, sensitivity, and marginal 

discoloration [5], [6]. Post-cementation 

hypersensitivity is an additional cause of 

postoperative discomfort. When vital teeth are 

exposed to heat or chemical stimuli after 

cementation, this symptom manifests as a brief, 

intense pain. Typically, this form of 

hypersensitivity is self-healing, but it is unpleasant 

[7]. Besides dentinal sealing, the luting resin film 

thickness appears to influence the occurrence of 

post-cementation sensitivity [8]. The patient's 

satisfaction with a particular aspect of a service can 

be regarded as positive or negative, and the level of 

satisfaction can be measured by the difference 

between expectations and what is obtained. When 

performance is below expectations, dissatisfaction 

occurs [9], [10]. The null hypothesis was that there 

would be no difference in the clinical performance 

(color matching and stability, fracture, patient 

satisfaction, marginal adaptation, and sensitivity) 

of laminate veneers constructed from either Celtra 

press ceramic or IPS e.max press ceramic with 

incisal wrap design. 

  

MATERIALS AND METHODS 

The Ethical Committee of the Faculty of Dentistry 

at Cairo University in Egypt created the guidelines 

for this study and the model informed consent 

form. A sample size was calculated based on a 

previous study [11], using an alpha (α) level of 5% 

and beta (β) level of 20%, i.e., power = 80%; the 

minimum estimated sample size was a total of 34 

veneers (17 subjects per group) after compensation 

for a dropout rate of 25%. A total of six patients 

were included in this study (five of them received 

six laminate veneers for upper incisors and 

canines, and the last one received four laminate 

veneers for upper incisors), with an age range of 28 

to 37 years old. All of them have multiple spacing 

in their upper anterior teeth, with some teeth 

having mild malposition. Their main complaint 

was that they needed to improve their smile. To 

avoid possible disturbing differences in cases 

where distinct degrees of tooth discoloration would 

occur between restorations of different materials, a 

modified split-mouth design was employed in 

which the central incisors received the same type 

of restoration and the lateral incisors also received 

the same type of restoration. While the canines 

received a different type of restoration through 

block randomization. The participant, operator, and 

statistician were blinded. The researcher did all the 

steps except for those that make him non-blind, 

such as dealing with the lab, treating the surface of 

the veneers, etc., which were done by a second 

operator. 

Inclusion criteria: All participants had to be at 

least 18 years old and able to read and sign the 

informed consent document. Have no active 

periodontal or pulpal diseases; have good 

restorations on their teeth; have problems with 

their teeth that can be restored with laminate 

veneers without changing their color (such as 

multiple diastemas, enamel fracture, chipping, and 

mild malposition); have a thickness of at least 2 

mm at the incisal area; be willing to come back for 

follow-up exams and evaluations; and have a 

normal bite (angle class I). 
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Exclusion criteria: Patients in the growth stage 

with partially erupted teeth, fractured teeth with 

more than 50% enamel loss, poor oral hygiene and 

motivation, pregnant women, a lack of opposing 

occluding dentition in the restoration area, and 

patients with parafunctional habits (e.g., bruxism, 

biting on hard objects). 

Diagnostic phase:  

There are many steps that have been taken to 

ensure the optimal selection of cases. These 

include an intra-oral examination, radiographic 

evaluation, scaling, and polishing. The color of the 

teeth was recorded visually using the VITA-classic 

shade guide system under natural daylight on days 

with a clear sky and confirmed under incandescent 

light to avoid metamerism, following all justified 

principles of visual shade selection steps. A 

spectrophotometer (Vita EasyShade®V) was also 

used to evaluate the color. The "averaged shade 

measurement" mode of color evaluation was 

selected, and six measurements were taken for 

each tooth, with the tip of the device placed at the 

center of the tooth at a 45/0° angle to record the 

tooth shade. The confirmed shad tab in the middle 

third of the tooth was written down in the patient's 

file and called a "reference shad tab," to be used 

later to assess the color match during follow-up 

intervals. Diagnostic casts were mounted on a 

semi-adjustable articulator (Bio-art articulator A7 

plus, Brazil) to evaluate horizontal and vertical 

overlap (overjet and overbite) between the 

maxillary and mandibular incisors before the 

procedure in order to maintain the anterior 

guidance. Using a professional camera (D2000 

DSLR camera, canon, Japan) equipped with a ring 

flash (YONGNUO Macro Flash YN-14EX, 

China), extra-oral and intra-oral images were taken 

of every patient before the procedure. 

Digital Smile Design (DSD) and digital wax-up: 

All the extra oral and intraoral photos with 

different views and videos that were needed for 

digital smile design and diagnostic casts were sent 

to the lab, which followed the following main 

steps: The scanning of diagnostic casts with an 

extra oral scanner (SHINING 3D-EX Pro, Poland) 

was done. Then the lab brought the scanned file 

and digital photos into the 3D digital design 

software (Exocad View 3D-version 1.5.7270). The 

lab merged the 2D smile photo and the 3D scan 

file. Then the digital smile silhouette template was 

overlaid over the patient's smile image, 

automatically adding and editing guidelines and 

selecting outline shapes on the 2D image (Figure 

1-a). The patient's virtual teeth were digitally 

reshaped to conform to the smile template. The 3D 

modeling allowed evaluation from various angles 

(Figure 29-b). After that, a 3D model and a 

proposed "wax-up" were tested for articulation. A 

digital wax-up and imaging were presented to the 

patient and discussed with them for any 

modifications. 

Lastly, the STL file was sent to the 3-D printer 

(Creality Halot-One CL-60 Resin 3D Printer, 

China) to make a resin 3D model (3D printer UV 

curable resin, Creality, China), which then went 

through the cleaning and curing machine (Creality 

UW-02 Washing and Curing Machine, China). The 

cured model was then used to make a putty index 

with condensation silicon (Silaxil, LASCOD, Italy) 

that would be used later for mock-up application 

(Figures 2 a, b). 

 

  
Figure 1: (a) Digital smile silhouette template, (b) 3-D evaluation from various angles  
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Figure 2: (a) 3-D printed model, frontal view; (b) lingual view with silicon index  

 

Teeth preparation phase 

The silicon index received from the lab and 

fabricated over the 3-D printed model was used for 

mock-up construction using bisacrylate composite 

resin (CharmTemp Crown®, Dentkist, Koria). The 

mockup was then evaluated, discussed with 

patients, and sometime later modified based on 

functional and aesthetic requirements. Using the 

putty condensation silicone over the modified 

mock-up, another two indices were obtained for 

each patient. The first index was vertically cut at 

the midpoint of the central, lateral, and canine 

teeth. The second index was horizontally cut into 

three levels (cervical, middle, and incisal) to assess 

the amount of preparation in the incisal area and 

labial surfaces. The Komet ceramic veneer system 

(REF: 4151, Komet, Germany) was used for all 

steps of preparation and finishing. The labial 

reduction was 0.5 mm at the cervical third and 0.8 

mm at the middle to ensure even preparation 

thickness. The preparation was done on two 

different planes, following the contour of the labial 

surface. Vertical orientation grooves were done on 

the incisal edge of the tooth, ensuring that they did 

not penetrate more than the diameter of the stone 

visually. The tapered diamond stone with a round 

end was placed parallel to the incisal edge to 

remove the projection between grooves, resulting 

in a 1.5-mm incisal preparation. Then 1-1.5 mm of 

incisal overlap with a palatal chamfer of 0.5 mm 

was done, which was placed away from the 

contact. A chamfer finish line of 0.5 m in diameter 

was used to terminate the cervical margin 

supragingivally (Figure 3). Immediate dentin 

sealing (IDS) was applied in the area of exposed 

dentin, which was determined clinically to some 

extent as the enamel appears dry while the dentin 

has a shiny appearance due to intrinsic humidity. 

Acid etching was applied for 15 seconds, then 

rinsed with water before applying the bond (All-

bond universal, BISCO, USA) with a small brush, 

followed by 30 seconds of light curing. 

 
Figure3: teeth immediately after preparation 

 

Impression and Provisionalization 

To manage soft tissue around the prepared teeth, a 

retraction cord (Ultra pak cord, Ultradent, USA) 

was used, and the final impression was taken in 

stock trays with addition silicon (Panasil, 

Kettenbach, Germany). A two-step impression 

technique was used. The silicon index that was 

taken from the mock-up was used for provisional 

restoration construction. All prepared teeth were 

spot-etched on the buccal surface in the middle, 

followed by water rinsing. On the lingual surface 

of each provisional restoration opposing the etched 

area, a dimple was created, and temporary 

cementation was performed by applying flowable 

composite (Nova Compo, NOVA, Turkey) after 

bond application and then light curing for 30 

seconds. 

PMMA Restoration Fabrication for Try in 

Burnable and machinable CAD/CAM PMMA 

discs (98.5mm x 25mm) (PMMA discs, Ymahachi 

Dental, JABAN) were used to create the waxing-

up step. The resulting PMMA veneers served as 

both a try-in and a mold for the fabrication of final 

ceramic veneers. Each cast was scanned using an 

extra oral scanner (SHINING 3D-EX Pro, Poland) 

to produce three-dimensional (3D) images of the 

models, which were stored on the computer's hard 
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disc. Defining the preparation margins of each 

tooth was performed automatically. Then, after 

defining the insertion axis, the cement space was 

set to 80 µm for each restoration, and it was 

omitted at the margins of the preparation in order 

to ensure perfect adaptation of the restoration. 

Then the restorations were designed and adjusted 

to the proper shape, size, and dimensions (Figure 

4). The PMMA veneers were initially tried one by 

one in order to check marginal fit and then placed 

all together to see their overall integration with 

each other, with the lips, and finally with the face. 

Checking alignment and contour was also done. 

Then a discussion was had with the patient to see if 

there was any correction desired regarding his 

aesthetic and functional needs. All notes were then 

sent to the lab. 

 
Figure 4: Designing and adjustment of the 

restorations 

 

Final restoration fabrication 

The technician used white wax to make the 

suggested modifications (if any) to the PMMA try-

in veneers. The correction may include margins, 

embrasures, thickness, and others. The sprueing 

and investing of PMMA veneers were done 

according to manufacturer instructions. Both 

materials were pressed in a specialized furnace in 

accordance with the manufacturers' 

recommendations (IPS Empress EP 600 hot press 

furnace, Ivoclar-Vivadent, Germany). Then, the 

steps suggested by the manufacturer for divesting 

and glazing were used on both materials. The final 

laminate veneers were initially tried one by one in 

order to check marginal fit and then placed all 

together to see their overall integration with each 

other, with the lips, and finally with the face. 

Cementation of final restorations 

Before surface treatment and cementation, each 

laminate was placed in a digital ultrasonic cleaner 

for about 180 seconds with ethyl alcohol at a 

concentration of 90% to remove debris. The inner 

surfaces of the veneer restorations were etched 

using 9.5 % hydrofluoric acid gel (Porcelain 

Etchant 9.5%, BISCO, USA) according to the 

manufacturer's instructions: 20 seconds for IPS e-

max Press veneers and 30 seconds for Celtra Press 

veneers. The veneers were air dried after being 

cleaned with water. The bonding surface of the 

veneers was then treated with a single application 

of the ceramic primer (Ceramic Primer, BISCO, 

USA) and allowed to react for 1 minute before 

being air dried. The enamel was etched for 30 

seconds with a 37% phosphoric acid etchant. After 

being cleaned and dried, the enamel appeared 

frosty. The tooth surface was coated with two 

layers of adhesive (All-bond universal, BISCO, 

USA). Light-cured resin cement (Choice 2-bisco, 

Bisco, USA) was used to bond the veneers in 

place. The veneers were then completely light 

polymerized with an energy density of 480 

mW/cm for at least 40 seconds on each aspect of 

the tooth. Preoperative and postoperative 

photographs are shown in Figure 5. 

 

                  
Figure 5: Preoperative and postoperative frontal views 

 

Follow up phase 
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Follow-up sessions were held 24 hours after the 

cementation (the baseline) and then every three 

months for a year. The operator, who is the 

primary researcher, performed the assessment. An 

assessment was done for each patient to evaluate 

color matching clinically as a primary outcome 

using modified USPHS criteria (Table 1) by 

comparing the restoration in the middle third to the 

"reference shade tab" under natural day light and 

confirmed under incandescent light. The color 

stability of restorations was also evaluated 

instrumentally by using the Vita Easy Shad® V 

spectrophotometer to support the results of the 

visual evaluation of color. The "averaged shade 

measurement" mode of color evaluation was 

selected, and six measurements were taken for 

each tooth, with the tip of the device placed at the 

center of the tooth at a 45/0° angle, and the L, a, 

and b values were documented at the base line and 

then every three months for a year. The color 

change (ΔE) was calculated by comparing follow-

up interval values to the base line values. Using 

modified USPHS criteria, a sharp new dental probe 

and the operator's vision were used to look for 

signs of cracks, fractures, marginal adaptation, and 

sensitivity. This was done with the help of a hand-

held 5X magnifying lens with eight LED lights for 

lighting. Patient satisfaction was evaluated using a 

questionnaire (Table 2). 

 

Table 1: List of modified United States Public Health Service criteria used for the clinical evaluations of 

the restorations. 
 Outcome 

name 

Measuring 

device 

Measuring Unit 

Primary 1ry 

outcome 

Color 

matching 

(USPHS) 0 Excellent color match  

2 good color match  

3 Slightly mismatching  

3 Obvious mismatches 

4 Gross mismatch/aesthetically displeasing color, shade 

and/or translucence. 

Secondary 

outcomes 

Fracture 

 

(USPHS) 

 

 

0 no fracture 

1 minor cracks line over the restoration 

2 minor chipping of the restoration (1/4) 

3 moderate chipping of the restoration (1/2) 

4 sever chipping of the restoration 

5   complete fracture 

Marginal 

adaptation 

(USPHS) 0   smooth margin 

1   enamel exposed 

2   base or dentin exposed 

3   debonding from one end 

4   debonding from both ends 

sensitivity (USPHS) 0       no sensitivity 

1      slight sensitivity 

2     moderate sensitivity 

3  sever  sensitivity 

 

Table 2: Patient Satisfaction Questionnaire 

No Questions No Questions 

Q1 Are you satisfied with the size of the 

new laminate? 

Q6 Do you like your laminate's alignment? 

Q2 Are you satisfied with your laminate 

color? 

Q7 Do you like your general appearance? 

Q3 Have you noticed any color change in 

your laminate until now? 

Q8 Do you feel that the laminate is in harmony with the 

adjacent teeth? 

Q4 Do you feel that your laminate looks Q9 Have you experienced gingival or periodontal 
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natural? inflammation around the laminate after its 

insertion? 

Q5 Have you suffered from any kind of 

pain or problem during laminate use? 

Q10 Has the laminate stability affected through last 

time? 

 

RESULTS 

Frequencies and percentages were used to present 

qualitative data. To compare the two groups, the 

chi-square test was performed. The Shapiro-Wilk 

and Kolmogorov-Smirnov normality tests were 

used to check the normality of quantitative data, 

and it was found that all of the data were 

parametric (P-value > 0.05). The data were shown 

as the mean and standard deviation. An 

independent t-test was used to compare the two 

groups. Using a repetitive one-way ANOVA and 

the Tukey's Post Hoc test for multiple 

comparisons, different intervals were compared. 

The data was analyzed using IBM SPSS Statistics 

for Windows, Version 20. 

Results of the color match 

The comparison between groups I and II revealed 

an absolute insignificant difference at a p value of 

1.00, as all participants revealed "good match 

scores" (100%) in both groups at all intervals, as 

presented in Figure 6. 

 
Figure 6:  Bar chart representing results of the color match score in both groups (I and II) at different 

follow-up intervals and the comparison between them. 

Results of the color change (∆E)  

The comparison between groups I and II revealed an insignificant difference between them as P > 0.05 in 

all intervals, as presented in Table 3 and Figure 7. 

 

Table (3): Results of the color change (∆E) of laminate veneers at the follow-up intervals  

Follow-up intervals Group I 

IPS e.max press ceramic veneer 

Group II 

Celtra press ceramic veneer 

P value 

M SD M SD 

After 3 months 2.11 0.43 2.10 0.43 0.96 

After 6 months 2.18 0.65 2.36 0.43 0.34 

After 9 months 2.35 0.65 2.22 0.53 0.52 

After 12 months 2.45 0.58 2.45 0.51 1.000 

Overall 2.29 0.47 2.27 0.58 0.95 
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Figure 7: Bar chart representing results of the color change (∆E) in both groups (I and II) at different 

follow-up intervals and the comparison between them. 

Results of the fracture  

The comparison between groups I and II revealed 

an absolute insignificant difference at a p value of 

1.00, and all participants revealed a "0 score" (no 

fracture) (100%) in both groups at all follow-up 

intervals, as presented in Figure 8. 

 
Figure 8: Bar chart representing results of the fracture score in both groups (I and II) at different follow-

up intervals and the comparison between them. 

 

Results of the marginal adaptation 

The comparison between both Groups I and II 

revealed an absolutely insignificant difference at a 

p value of 1.00, as all participants revealed a "0 

score" (smooth margin) of 100% in both groups at 

all intervals, as presented in Figure 9. 
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Figure 9: Bar chart representing results of the marginal adaptation score in both groups (I and II) at 

different follow-up intervals and the comparison between them. 

 Results of the patient’s satisfaction 

A comparison between both groups was performed 

at different intervals for all questions and revealed 

that: At baseline, there was a significant difference 

in Q1 (group I was higher than group II), Q4 and 

Q8, and overall (group I was lower than group II). 

After 3 months, there was a significant difference 

in Q1, Q2, and Q4 (group I was lower than group 

II), and Q6, and Q7 (group I was higher than group 

II). After 6 months, there was a significant 

difference in Q2 and Q4 (group I was lower than 

group II) and Q6 and Q7 (group I was higher than 

group II). After 9 months, there was a significant 

difference in Q1, Q2, and Q8 (group I was lower 

than group II) and Q7 (group I was higher than 

group II). After 12 months, there was a significant 

difference in Q1, Q2, and Q4 (group I was lower 

than group II) and Q7 (group I was higher than 

group II). Overall, there was a significant 

difference at the base line (group I was lower than 

group II), while there was an insignificant 

difference between all other intervals as presented 

in Figure 10. 

 

 
Figure 10: Bar chart representing results of the patient’s satisfaction in both groups (I and II) at different 

follow-up intervals and the comparison between them. 
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The comparison between groups I and II revealed 

an insignificant difference (P > 0.05), as all 

participants' restorations revealed a "0 score" (no 

sensitivity) and a "1 score" (slight sensitivity) at 

baseline, while all participants revealed no 

sensitivity at all other intervals, as presented in 

Figure 11. 

 
Figure 11: Bar chart representing results of the sensitivity in both groups (I and II) at different follow-up 

intervals and the comparison between them 

 

DISCUSSION 

In the current study, we chose an in vivo study 

design because in vivo studies have been said to be 

the best way to figure out the criteria for approved 

restorations. A randomized controlled trial with a 

split-mouth design is better than a whole-mouth 

design because it reduces the amount of variation 

between subjects. This makes the study more 

powerful. On the other hand, blinding was 

suggested in the trial to prevent performance and 

detection biases [12][13]. 

In some clinical circumstances, such as multiple 

spacing, mild malposition, and fracture or chipping 

of anterior teeth, it is recommended to use ceramic 

laminate veneers with adequate strength and 

excellent optical properties. According to the 

manufacturer, the newly introduced Celtra Press 

ceramic, which is a zirconia-reinforced lithium 

silicate, possesses enhanced strength and optical 

properties and could be used as a substitute for 

lithium disilicate ceramic (IPS e.max press) in the 

fabrication of ceramic laminate veneers with an 

incisal wrap design (stress-bearing area and 

aesthetic clinical situation). It was reported that the 

middle third of the labial surface of the tooth was 

the best area for representing tooth color and 

yielded the most reliable color measurements [14]. 

A digital smile design was performed on each 

patient to aid in the creation and projection of the 

new smile design by simulating and previsualizing 

the outcome of the recommended treatment. It also 

involves the patient in the process of designing 

their own smile. This allows the smile to be 

tailored to the individual's needs and wants, 

improving the patient's morpho-psychological 

traits [15].  

Bisco Choice 2 was used for veneer cementation to 

their correspondingly prepared teeth because it is a 

light-cure resin cement with high efficiency light 

curing and excellent color stability, as well as high 

wear resistance, low film thickness, and high bond 

strength to the tooth and restoration [16]. 

In the present study, color matching was the 

primary outcome because it is thought to be the 

most important factor from the patient's aesthetic 

point of view. It is also the first factor that 

determines the level of satisfaction with porcelain 

veneers [17]. 

The color matching of IPS e.max press veneers and 

Celtra press veneers was done by comparing them 

to the corresponding "reference shade tab " at 

different follow-up intervals using modified 

USPHS criteria. As in some clinical situations in 

which all anterior teeth are required to be restored 

by laminate veneer restorations and the patient 
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needs to maintain the original color of the teeth, 

the color matching evaluation between cemented 

veneer restorations and basic tooth color can be 

done by comparing them to a selected reference 

shade guide tab [18], [19], or by using standardized 

photographs [20],[21]. The "reference shade tab " 

was used in the present study for visual color 

matching evaluation, according to Mf et al. (2021) 

[22], who reported that the visual approach is more 

accurate for shade evaluation than the digital 

camera and smart phone camera approaches. 

In the present study, the color stability of veneer 

restorations constructed from both tested materials 

was also evaluated using a Vita EasyShade®V 

spectrophotometer (∆E change) to support the 

results of the visual assessment. As recommended 

by many authors, when possible, both instrumental 

and visual color matching methods should be 

utilized since they complement one another and 

can lead to predictable results. Color stability is 

one of the requirements for long-lasting aesthetics 

in dental restorations. Due to aging and staining, 

dental materials may demonstrate color shifting 

following intraoral placement [23]. Moreover, the 

type of resin cement and their mode of 

polymerization play a major role in the color 

stability of the ceramic veneer restoration [24], 

[25]. 

In the present study, the fracture of laminate 

veneer restorations was evaluated as a secondary 

outcome, as it appears to be the most prevalent 

complication of porcelain laminate veneers, 

followed by debonding, both of which occur more 

frequently within the first year after veneer 

cementation [1].  

The marginal adaptation was visually inspected 

with a dental mirror and a new Sharpe dental probe 

with the help of a handheld magnifying lens (5X) 

using modified USPHS criteria. According to 

Hayashi et al. (2005) [26], who found that the 

dental explorers' tip diameter significantly affected 

the ability to detect marginal gaps. Boeckler et al. 

(2005) [27], also reported that the objective 

measurement of marginal gaps and overextended 

margins coincided significantly with their 

subjective assessment by dentists and technicians.  

The general public is becoming more conscious of 

their overall appearance. According to reports, 

dental aesthetics has a significant impact on 

patients' satisfaction and general acceptance of 

their overall appearance [28]. The current study 

used the questioner to assess patient satisfaction 

with the tested veneers in both groups while taking 

into account a number of parameters that describe 

the aesthetic and biological characteristics that 

patients will evaluate during follow-up intervals. 

In the present study, post-cementation sensitivity 

was also evaluated using modified USPHS criteria. 

Because after tooth preparation and cementation, 

there have been various suggested sources for 

abutment sensitivity, Aggressive tooth preparation, 

insufficient temporary restorations, the removal of 

the protective smear layer, in-vivo luting agent 

degradation at the restoration margins, and 

hydraulic pressure on the dentinal tubules induced 

by cementation are some of them, and although 

this kind of hypersensitivity usually heals by itself, 

it is uncomfortable [29]. 

In the present study, the "good score" of color 

matching (not the excellent one) was recorded for 

all veneers of both groups during all the follow-up 

intervals, and this could be partly related to the fact 

that natural teeth are difficult to mimic in terms of 

shade because they are multilayered, semi-

translucent, curved, fluorescent, and opalescent 

[30]. On the other hand, there are numerous 

clinical variables (material composition, 

translucency, and thickness; and the color of the 

prepared tooth, the shade, and thickness of the 

cement) and laboratory factors (ceramic 

condensation technique, temperature, number of 

ceramic firing cycles, and glaze cycle) that affect 

how all-ceramic restorations look in the patient's 

mouth [31], [32], [33]. 

Yet, the results of color matching in the present 

study were comparable with some other studies. 

Gresnigt et al. (2013) [11] reported that the 

majority of the tested laminate veneers constructed 

by IPS Empress glass ceramic (16/23) had a “good 

score” regarding color matching. Abou-Steit et al. 

(2019) [34] pointed out that Vita Suprinity and IPS 

e.max CAD full coverage restorations revealed 

good clinical acceptance in terms of color 

matching. These results were in disagreement with 

Bekhiet et al. (2021) [35], who reported that IPS 

e.max press and Celtra press materials, when used 

for full coverage restorations, resulted in excellent 

shade matching results. 

The results of color stability revealed an 

insignificant difference between both tested 
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groups, with the ∆E =2.29 for IPS e.max press 

veneers and ∆E =2.27 for Celtra press veneers. 

Which was considered to be within the clinically 

acceptable range [36], [37]. This could be 

attributed to the type of ceramic and type of resin 

cement used in the present study (light-cured 

choice 2, BISCO) and the inherent properties of 

materials. The color stability results in this study 

were comparable to those in other studies. 

Marchionatti et al. (2017) [38], reported that the 

median ΔE was 2.31 for IPS e.max press veneers 

after 24 months. Elkomy et al. (2019) [39] also 

found that the e-max CAD veneers revealed a high 

survival rate in terms of the stability of the color 

after one year. 

The results of fracture evaluation showed a "0 

score" as no fracture was recorded for all tested 

veneers in both groups during all the follow-up 

intervals. This could be due to the mechanical 

properties of both tested materials, since their 

flexure strengths were about the same (400 MPa 

for IPS e.max press and 500 MPa for Celtra press), 

as well as to the right case selection in terms of the 

thickness of the teeth in the incisal area, the type of 

occlusion, and the proper design of the preparation. 

The results of the present study on fracture were 

in agreement with Gresnigt et al. (2013) [11], 

which reported a “0 score” (no fracture) for all 

tested IPS Empress veneers with incisal overlap 

design during a three-year follow-up period. These 

results were also comparable with some other 

studies. M. ElGendi et al. (2019) [40] reported 

that no fracture occurred for tested ceramic 

laminate veneers fabricated from lithium disilicate 

(IPS e.max CAD) during a one-year follow-up 

period, and Saeed et al. (2021) [41] found that no 

fracture occurred for tested ceramic laminate 

veneers fabricated from IPS e.max press during a 

one-year follow-up period. Also, El-Mesallamy et 

al. (2021) [42] observed that the IPS Empress 

CAD, glazed Celtra Duo, and Vita Suprinity 

laminate veneers demonstrated superior clinical 

performance in terms of fracture resistance. 

The results of marginal adaptation testing recorded 

a "0 score" (smooth margin) for all tested veneers 

in both groups during all the follow-up intervals. 

This could be attributed to the standardized steps 

followed by the researcher, such as finish line 

smoothing, confirmation of the path of insertion at 

the try-in step, the preservation of a peripheral 

enamel layer around all margins, and the use of 

white wax to correct PMMA veneer defects. 

This result was in agreement with Gresnigt et al. 

(2013) [43], which reported that all tested IPS 

Empress veneers with incisal overlap design (23 

veneers) had a "0 score" (smooth margin) at the 

base line and 20 veneers of them still had a "0 

score" (smooth margin) after three years’ follow-

up. And Yuce et al. (2019) [44], who reported that 

all tested IPS e.max press veneers (31 veneers) had 

a "0 score" during all follow-up intervals (for one 

year). The results were also comparable with those 

of M ElGendi et al. (2019) [40], who reported that 

all tested ceramic laminate veneers fabricated from 

lithium disilicate (IPS e.max CAD) had smooth 

margins during a one-year follow-up period, and 

El-Banna et al. (2021) [45] observed that the 

polished Celtra laminate veneers and the IPS 

Empress Cad laminate veneers both showed 

successful clinical performance in terms of 

marginal adaptation. as all tested veneers had a "0 

score" (smooth margin) during all the one-year 

follow-up intervals. 

Many authors [46], [47], [48] reported that the heat 

press technique had better results in terms of 

marginal adaptation, while others, Yuce et al. 

(2019) [44], and Dolev et al. (2019) [6] found that 

there was no significant difference in marginal 

adaptation between the heat press and CAD/CAM 

techniques. 

Concerning patient satisfaction, there were 

statistically significant improvements between the 

baseline and subsequent follow-up periods in many 

of the evaluated factors, such as alignment, 

harmony, and overall in the IPS e.max press 

veneers group and size, alignment, harmony, and 

overall in the Celtra press veneers group. However, 

this was not considered clinically significant 

because all of the evaluated factors were rated as 

"very satisfied," with scores ranging from 90 to 

100 percent by the patients. This result could be 

attributed to the selected cases in the current study 

because all of them had multiple spacing and the 

final restorations already resulted in changes in 

their size, shape, alignment, and others; patients 

were faced with new appearances at baseline, but 

adaptation to them was presented in subsequent 

follow-up intervals. This result can be applied 

clinically when facing such cases. Consider the 

gradual adaptation to the new restoration and 
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discuss it with patients before beginning the 

treatment. 

When comparing the two groups, the patient 

satisfaction assessment showed statistically 

significant differences (but not clinically 

significant differences) in some of the evaluated 

factors. Overall results revealed that there were 

statistically significant differences (but no 

clinically significant differences) at the base line, 

while there was an insignificant difference between 

all other intervals. IPS e.max press veneers had a 

95.4% satisfaction level, while Celtra press veneers 

had a 95.6% satisfaction level at the end of the 

evaluation period. These results could be attributed 

to the involvement of patients in shade selection, 

virtual DSD demonstrations, and mock-up 

modification according to patient aesthetic and 

functional needs. The results of our study were 

very similar to those found by other researchers 

[34], [40], [42], and [49]. 

In the present study, the results of post-

cementation sensitivity revealed that both tested 

groups had a "1 score" (slight sensitivity) in 17% 

of the IPS e.max veneers group and 23% of the 

Celtra press veneers group at the baseline that 

disappeared after two weeks, and all tested veneers 

in both groups revealed a "0 score" (no sensitivity) 

in the remaining follow-up intervals. These results 

could be attributed in part to the selected design of 

preparation, which allows exposure of dentin in 

some areas, and the acid etching process, and in 

part to the contraction of the luting resin cement 

after polymerization. 

These results are in agreement with Gresnigt et al. 

(2013) [43], who reported that 6 teeth receiving 

veneers out of 46 veneered teeth had a "1 score" 

(slight sensitivity) at the baseline and then a "0 

score" (no sensitivity) in the remaining follow-up 

intervals. In addition, Aslan et al. (2019) [50], 

observed that 35 of the 413 evaluated laminate 

veneers displayed postoperative sensitivity 

following cementation, but these symptoms 

disappeared within 3 weeks. The results were in 

disagreement with El-Banna et al. (2021) 

[45] who found that both IPS Empress Cad and 

Polished Celtra Duo laminate veneers revealed "0 

score" (no sensitivity) during all the one-year 

follow-up intervals.  

All the tested variables for both groups revealed 

nearly the same results. This could be attributed to 

the following factors: both materials belong to the 

same ceramic class (synthetic glass ceramic); both 

have high flexural strength; both have the same 

color coding of the ingots (vita classic A-D 16 

tabs); proper case selection; benefits from different 

techniques for manufacturing ceramic veneers (3D 

printing, CAD/CAM, and conventional); and 

standardization of all laminate veneer restoration 

fabrication procedures using evidence-based 

methods. 

CONCLUSIONS 

Within the limitations of the present study, the 

following conclusion could be drawn: After one 

year of follow-up, both Celtra press laminate 

veneers and IPS e.max press laminate veneers 

showed successful clinical performance in anterior 

teeth requiring conservative labial laminate 

veneers with incisal wrap design in terms of color 

matching and color stability, fracture, sensitivity, 

and patient satisfaction. 
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