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ABSTRACT
Aim: to investigate the marginal accuracy of laminate veneers fabricated from machinable 

ultra-translucent zirconia and resin composite in comparison to lithium disilicate using two different 
acquisition techniques.

Materials and methods: A typodont’s upper right central incisor was prepared with a laminate 
veneer butt-joint preparation design. 36 laminate veneers were fabricated and divided into 3 groups: 
(L): Lithium disilicate (IPS e.max CAD), (Z): Ultra-translucent zirconia (Katana UTML), and 
(C): Resin composite (Brilliant Crios). The groups were further divided into 2 subgroups based 
on scanning techniques: (D): directly scan the typodont utilizing an intra-oral scanner (Medit i500) 
as well as (I): Indirectly scan the cast utilizing a laboratory scanner (in-Eos X5). Exocad software 
and the 5-axis milling machine were utilized to fabricate the veneers. The marginal accuracy was 
measured using a stereomicroscope.

Results: A comparison of marginal accuracy for various materials in each scanning group 
revealed that ultra-translucent zirconia had significantly higher marginal adaptation values than 
other materials for either the extra-oral or intraoral scanning groups, while no significant difference 
was found between lithium disilicate and resin composite. No significant difference was observed 
between the extra-oral and intraoral scanning for each material when comparing the two scanning 
methods among all the materials.

Conclusion: Ultra-translucent zirconia showed the best marginal accuracy among other groups. 
No difference in marginal accuracy between lithium disilicate and resin composite. Additionally, 
Variations in scanning techniques used for the fabrication of different materials showed an 
insignificant effect regarding the marginal fit.

KEYWORDS: Esthetic materials, Direct scanning, Indirect scanning, Laminate Veneers, 
Marginal accuracy.
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INTRODUCTION 

Laminate veneers are one of the best conservative 
treatment options for different situations, such as 
correcting the alignment of minimally crowded 
teeth, masking discoloration of the tooth surface, 
closing diastema or spacing between teeth, restoring 
minimally destructed teeth, and for esthetic 
purposes. (1)

A wide range of materials is used for the 
fabrication of laminate veneers. Lithium disilicate 
is commonly used to fabricate laminate veneers 
as it has high optical features as well as relatively 
high mechanical properties. (2) Other materials were 
discovered, such as ultra-translucent zirconia to 
be used for laminate veneer fabrication as it has 
high translucency and can be milled in very thin 
thicknesses with high resistance to edge chipping. 
(3) But, due to the brittle nature of ceramics, new 
esthetic materials have been generated, such as resin 
composite materials that could be ground into thin 
thicknesses, which are used for conservative tooth 
preparation designs with high esthetics, relatively 
high strength, and superior bonding ability. (4)

In digital dentistry, the digital fabrication of 
restorations could be done by using different 
scanning techniques, which include the direct 
acquisition technique in which an intraoral scanner 
is used to scan the prepared teeth intraorally, and the 
indirect acquisition technique in which a laboratory 
scanner is utilized in the acquisition of conventional 
impressions or stone casts. (5)(6)

Increased marginal misfit of restorations 
disintegrates the cement layer by oral fluids, which 
could lead to periodontal response and secondary 
caries, as a result, the marginal discrepancy must be 
as minimal as possible to increase the longevity of 
the restorations as much as possible. The accepted 
marginal gap value of the restorations synthesized 
by CAD/CAM should not exceed 90 µm. (7)(8)

The objective of this study was to measure and 
compare the marginal accuracy of three different 
CAD/CAM esthetic materials for fabricating 
laminate veneers: lithium disilicate, ultra-translucent 
zirconia, and resin composite, while utilizing two 
different acquisition techniques.

MATERIALS AND METHODS

Thirty-six laminate veneers were constructed. 
According to the material, the laminate veneers 
were divided into three groups (n=12): Group L: 
lithium disilicate (IPS e.max CAD), Group Z: ultra-
translucent zirconia (Katana UTML), and Group C: 
resin composite (Brilliant Crios). The groups were 
further divided into two subgroups (D and I) based 
on acquisition technique (n=6): LD, LI, ZD, ZI, CD, 
and CI, while, subgroup D: direct scanning using 
an intraoral scanner (Medit i500) and subgroup (I): 
Indirect scanning using an extra-oral scanner (in-
Eos X5)

Acrylic tooth preparation:

A typodont’s upper right central incisor (NISSIN 
Dental Model, Koyota, Japan) was utilized 
for laminate veneer preparation. A putty index 
(PANASIL, Kettenbach Dental, Germany) was made 
to ensure uniform and sufficient tooth reduction. The 
incisal edge was reduced by 1 mm butt-joint design 
using size 12 tapered diamond stone with a round 
end (Frank, Germany). A guided labial preparation 
was done in two planes, cervically and incisally by 
0.3 and 0.5 mm, respectively, using depth cutter 
stones followed by a size 12 tapered diamond stone 
with a round end to create a chamfer finish line 
located 0.5 supraginivally with a thickness of 0.3 
mm. The reduction was ended mesially and distally 
without breaking the contact area. Finishing and 
polishing were done using yellow and red finishing 
diamond stones followed by a polishing paste and a 
polishing brush [Figure 1].



MARGINAL ACCURACY OF MACHINABLE ULTRA TRANSLUCENT ZIRCONIA, RESIN COMPOS (1627)

Stone model fabrication:

A two-step conventional impression was taken 
encompassing the reduced tooth as well as the full 
upper dental arch of the model cast utilizing a putty 
followed by a light-body PVS material (PANASIL, 
Kettenbach Dental, Germany) through a stainless 
steel perforated impression tray. Thirty minutes 
later, the impression was filled with dental hard 
stone (TST, Dental hard stone, Taiwan) to obtain 
the stone model.

Laminate Veneer construction procedure:

Two different acquisition techniques were used 
which include the direct and indirect scanning 
procedures. The direct scanning procedure was 
done by taking a digital impression of the prepared 

typodont model using an intraoral scanner “Medit 
i500” (Medit, South Korea).  The indirect scanning 
procedure was done by taking a digital impression 
of the stone model using an extra-oral scanner 
“in-Eos X5” (Dentsply Sirona, Germany) [Figure 
2]. Two designs were created for each scan by 
copy & mirror feature with a 50 µm cement space 
using the Exocad ChairsideCAD 2.3 software. A 
5-axis milling machine, “InLab MC X5” (Dentsply 
Sirona, Germany), was utilized for the milling of all 
the specimens. Milling of each material was done 
following the manufacturer’s instructions, as a result, 
the milling of lithium disilicate and composite groups 
was done by wet milling technique using diamond 
stones sizes 2.2, 1.4, 1.2, and 0.6 respectively, 
while the milling of the zirconia group was done 
by dry milling technique using carbide burs sizes 
2.5, 1, and 0.5 respectively. After milling of all the 
veneers, for the IPS e.max CAD (IvoclarVivadent, 
Schaan, Liechtenstein) veneers, a combined 
crystallization and glazing process was carried out 
using Programat CS3 porcelain furcane and IPS 
e.max CAD Crystal/Glaze Paste (IvoclarVivadent, 
Schaan, Liechtenstein) for glazing. For the Katana 
Zirconia UTML (Kurary Nortike Dental Inc., Japan) 
group, sintering was done in InFire HTC speed 
furnace (Sirona, Germany) followed by glazing of 
the restorations in the Programat CS3 furnace using 
Apply CZR PRESS glaze (Kurary Nortike Dental 
Inc., Japan). While for the BRILLIANT Crios 
(Coltène Whaledent Feldwiesenstrasse, Altstätten, 
Switzerland) group, the restorations were finished 

Fig. (1) Laminate veneer preparation with a butt-joint incisal 
preparation design

Fig. (2) (A) Medit i500, (B) in-Eos X5, (C&D) Virtual images of the typodont and stone models respectively
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and polished using the DIATECH diamond polishing 
system (Coltène Whaledent Feldwiesenstrasse, 
Altstätten, Switzerland). After the construction of 
the veneers, all the specimens were verified for 
seating on the typodont model.

Marginal Accuracy measurements:

The vertical marginal gap was measured for 
all the veneers using a stereomicroscope “Lecia 
SAPO” (Leica Microsystems, Bensheim, German) 
at a fixed magnification of 45X and a digital image 
analysis system (Image J 1.43U, NIH, USA). To 
prevent movement of the veneers during their 
measurements, a single drop of Te-Econom Bonding 
agent (IvoclarVivadent, Schaan, Liechtenstein) 
was applied to secure the veneers to the typodont 
model. The vertical marginal gap was measured for 
each veneer at three predetermined points on each 
surface. These selected points were marked using an 
ultra-thin black permanent marker. For the incisal 
surface, mesio-incisal, mid-incisal, and disto-incisal 
points were measured. For the cervical surface, 
mesio-cervical, mid-cervical, and disto-cervical 
points were measured. For the mesial surface, 
inciso-mesial, mid-mesial, and cervico-mesial 
points were measured. For the distal surface, inciso-
distal, mid-distal, and cervico-distal points were 
measured. Measurements of these 12 points were 
repeated 3 times for each point [Figure 3]. After 
measurements, the data were statistically analyzed.

RESULTS

Correlation between different scanning sub-
groups within each group using paired t-test

1. Group L: Non-significant difference was
recorded between the LI as well as LD groups in
the cervical, mesial, distal, and incisal surfaces 
[Table 1]

2. Group Z: Non-significant difference was
recorded between the ZI as well as ZD in the 
cervical as well as distal surfaces, while there 
was a significant difference between ZI and ZD 

in the mesial and incisal surfaces [Table 2].

3. Group C: Non-significant difference was
recorded between the LI as well as LD groups in 
the cervical, mesial, distal, and incisal surfaces 
[Table 3].

Correlation between different groups in each 
scanning subgroup:

1.  Indirect Scanning of the three groups: com-
parison between the groups (LI, ZI, and CI) was 
performed using One Way ANOVA test fol-
lowed by Tukey`s Post Hoc test for multiple 
comparisons [Table 4] which revealed that: in 
the cervical surface, the ZI group had signifi-
cantly lower marginal gap values than the LI 
and CI groups, while, no significant difference 
was recorded between LI or CI groups. For the 
mesial and incisal surfaces, no statistically sig-
nificant difference was recorded between the 
groups. In the distal surface, the ZI group had 
significantly lower marginal gap values than the 
CI group, while no significant difference was re-
corded between the LI and either ZI or CI groups.

2. Direct Scanning of the three groups: 
comparison between the groups (LD, ZD, and 

CD) was performed using One Way ANOVA test 
followed by Tukey`s Post Hoc test for multiple 
comparisons [Table 4] which revealed that: in the 

Fig. (3): Measuring of a representative sample under the 
stereomicroscope
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TABLE [1] The Mean and standard deviation (SD) values of the marginal accuracy (µm) of the lithium 
disilicate group in both indirect and direct scanning subgroups

Lithium disilicate

Surface 
Indirect scanning (LI)  Direct scanning (LD)

P-value
Mean SD Mean SD

Cervical 15.15a 1.22 15.74a 2.19 0.64 

Mesial 13.57a 3.44 14.22a 1.94 0.77 

Distal 13.32a 1.04 15.06a 2.82 0.07 

Incisal 15.00a 1.10 15.04a 0.72 0.78 

Different letters within the same row indicate significant difference,    *; significant (p≤ 0.05)     

TABLE [2] The Mean and standard deviation (SD) values of the marginal accuracy (µm) of the ultra-
translucent zirconia group in both indirect and direct scanning subgroups

Ultra-translucent Zirconia

Surface 

  Indirect scanning (ZI)   Direct scanning (ZD)

P-valueMean SD Mean SD

Cervical 10.87a 0.96 12.78a 1.92 0.13 

Mesial 10.22b 1.93 12.91a 1.85 <0.001*

Distal 12.17a 0.18 13.76a 2.28 0.14 

Incisal 15.78a 2.31 13.76b 1.45 0.02*

Different letters within the same row indicate significant difference,    *; significant (p≤ 0.05)     

TABLE [3] The Mean and standard deviation (SD) values of the marginal accuracy (µm) of the resin 
composite group in both indirect and direct scanning subgroups 

Resin Composite

Surface 

  Indirect scanning (CI) Direct scanning  (CD)

P-valueMean SD Mean SD

Cervical 15.83a 1.58 15.11a 1.24 0.43 

Mesial 11.15a 2.55 11.20a 1.58 0.77 

Distal 15.46a 0.18 14.98a 2.28 0.7 

Incisal 16.46a 1.1 18.87a 3.65 0.13 

Different letters within the same row indicate significant difference,    *; significant (p≤ 0.05)     
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cervical surface, the ZD group had significantly 
lower marginal gap values than the LD group, 
while, no significant difference was recorded 
between CD and either ZD or LD groups. In the 
mesial surface, the CD group had significantly 
lower marginal gap values than the LD group. 
At the same time, no significant difference was 
recorded between the ZD and either LD or CD 
groups. No statistically significant difference 
between the groups on the distal surface. For the 
incisal surface, the CD group had significantly 
higher marginal gap values than the ZD and LD 
groups; additionally, no significant difference 
was recorded between ZD and LD groups.

The overall correlation between all groups in 
both scanning subgroups:

A comparison between the two scanning 
subgroups in each group was performed using a 
paired t-test [Table 5], revealing no statistically 
significant difference between the indirect and 
direct scanning for the L, Z, and C groups.

A comparison between all groups in each 
scanning subgroup was performed using a One-Way 
ANOVA test followed by Tukey`s Post Hoc test for 
multiple comparisons [Table 5], which revealed that 
the Z group had significantly lower marginal gap 
values than the L and C groups. At the same time, 
there was no significant difference between the L or 
C groups in either direct or indirect scanning.

TABLE [4] The Mean and standard deviation (SD) values of the marginal accuracy (µm) of different groups 
in the indirect and direct scanning subgroup

Scanning
Surface

Lithium disilicate Ultra-translucent Zirconia Resin Composite
P-value

Mean SD Mean SD Mean SD

Indirect 
scanning

Cervical 15.15a 1.22 10.87b 0.96 15.83a 1.58 <0.001*

Mesial 13.57a 3.44 10.22a 1.93 11.15a 2.55 0.12 

Distal 13.32ab 1.04 12.17b 0.18 15.46a 2.75 0.006*

Incisal 15.00a 1.10 15.78a 2.31 16.46a 1.10 0.31 

Direct 
scanning

Cervical 15.74a 2.19 12.78b 1.92 15.11ab 1.24 0.032*

Mesial 14.22a 1.94 12.91ab 1.85 11.2b 1.58 0.037*

Distal 15.06a 2.82 13.76a 2.28 14.98a 1.35 0.26 

Incisal 15.04b 0.72 13.76b 1.45 18.87a 3.65 0.001*

 Different letters within the same row indicate significant difference,    *; significant (p≤ 0.05)     

TABLE [5] The Mean and standard deviation (SD) values of the marginal accuracy (µm) of different groups 
and subgroups

Groups
Direct scanning Indirect scanning

P-valueMean SD Mean SD

Lithium Disilicate 14.26Aa 2.02 15.2Aa 1.83 0.16 

Ultra translucent Zirconia 12.26Ba 2.64 13.3Ba 1.83 0.06 

Resin Composite 14.75Aa 2.87 15.2Aa 3.33 0.5 

P-value 0.003* 0.01*

Different uppercase letters within the same column denote significant differences, different lowercase letters within the 
same row denote significant differences,    *; significant (p≤ 0.05)     
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DISCUSSION

Ceramic laminate veneers are one of the most 
conservative treatment options for correcting 
different esthetic problems, such as minimally 
crowded teeth, discoloration of the tooth surface, 
diastema, or spacing between teeth, and for esthetic 
improvement. (1)

This study investigated three different CAD/
CAM esthetic materials: lithium disilicate, ultra-
translucent zirconia, and resin composite. Lithium 
disilicate has been a preferred material for laminate 
veneers due to its superior optical and mechanical 
properties. (2) (9) Ultra-translucent zirconia can 
be used for laminate veneer due to its superior 
mechanical properties, edge chipping resistance, 
and increased translucency. (10) Resin composite has 
been developed to overcome ceramics’ brittleness, 
offering high esthetics, strength, and reduced wear 
in tooth preparation designs. (4) (11)

This study selected a typodont tooth as a 
model for laminate veneer restoration to overcome 
dimensional differences between natural teeth, 
allowing standardization of samples. (12)(13)

The typodont tooth was prepared according to 
laminate veneer preparation guidelines, mimicking 
preparation in natural teeth. (14) Sectioned silicone 
putty index and depth cutters were used for uniform 
and sufficient tooth reduction. (12)

A vinyl poly-siloxane material was employed 
to take an impression of the prepared typodont 
model. Due to extremely low polymerization 
shrinkage, high dimensional accuracy, good detail 
reproducibility, and simplicity of use. (15) Type IV 
stone was used to pour the stone model due to its 
high precision, hardness, and strength. (16)

Two scans were performed by one operator. One 
was the direct scan of the prepared typodont model 
using an intraoral scanner “Medit i500” as it has 
high trueness and precision, and it does not require 
powder for scanning, allowing easy file transfer and 
optimizing operator collaboration. The other was 

the indirect scan by scanning the stone cast utilizing 
a laboratory scanner “in-Eos X5,” which ensured 
high accuracy and easy STL file export. Design of 
the restorations was done utilizing Exocad software 
with a 50 µm cement space. (17)

The marginal discrepancy significantly influences 
restoration success, as increased discrepancy can 
cause oral fluids to disintegrate cement, leading 
to secondary caries and poor periodontium, hence 
minimizing restorations longevity. (18) The marginal 
accuracy was measured using a stereomicroscope as 
it is an accurate, non-destructive method. (19)

Marginal accuracy measurements were 
conducted without the samples being cemented to 
avoid any potential changes after cementation. (20) 

The restoration’s marginal gap was assessed 
by measuring each veneer surface at three 
predetermined points per surface, resulting in 
twelve measurement points per veneer to ensure 
relevant results of marginal fit. (21) (22)

Previous studies stated that for the restorations to 
be accepted clinically, the vertical margin gap should 
be less than 120 µm. (23-25) While for the restorations 
synthesized by CAD/CAM, the marginal gap should 
not exceed 90 µm. (7)(8) As the mean marginal gap 
of each group in the present investigation fell in 
the clinically accepted range, therefore, it could be 
assumed that all the tested groups have optimum 
marginal accuracy.

Based on the results of the present study, the 
null hypothesis which stated that there would be 
no significant differences in the marginal accuracy 
between machinable lithium disilicate, ultra-
translucent zirconia, and resin composite laminate 
veneers, produced through two different scanning 
techniques: direct and indirect had to be partially 
rejected as there was a significant difference between 
different materials. On the other hand, there was no 
significant difference between intraoral and extra-
oral scanning in each material group.
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Results of this study revealed that comparison 
between the different materials in each scanning 
group showed that the ultra-translucent zirconia 
group had significantly lower marginal gap values 
than either the lithium disilicate or resin composite 
groups, at the same time, no significant difference 
was recorded between the lithium disilicate or resin 
composite groups in either the direct or indirect 
scanning.

Although, the results of this study revealed 
a statistically significant difference between the 
groups, but this difference is not clinically significant 
as the mean marginal gap of each group in the 
present investigation fell in the clinically accepted 
range, therefore, it could be assumed that all the 
tested groups have optimum marginal accuracy.

The findings of this study showed that the ultra-
translucent zirconia showed superior marginal 
adaptation values. This could be attributed to its 
high mechanical properties and edge chipping 
resistance (10) as well as the high CAD/CAM system’s 
accuracy during milling zirconia restorations as 
CAD/CAM systems were initially designed to mill 
polycrystalline ceramics. (26)

These findings were in accordance with Ferrini 
et al., (2023) (27) who tested the marginal adaptation 
of crowns fabricated from lithium disilicate, 
zirconia, and composite. The authors found that the 
zirconia had a significantly higher marginal fit than 
other groups.

These results agreed with Nawafleh et al., (2023) 
(28) who investigated the marginal discrepancy of 
machinable lithium disilicate and zirconia crowns. 
They found that compared to lithium disilicate, 
zirconia exhibited a smaller marginal gap.

Also, these findings were in accordance with de 
Paula Silveira et al., (2017) (29) and Naffah et al., 
(2019) (30) who studied the marginal fit of crowns 
made from lithium disilicate and composite. They 
found that there was no significant difference 
between the two groups.

The results were in contrast with Riccitiello 
et al., (2018) (26) who studied the fit of crowns 
fabricated from lithium disilicate as well as zirconia. 
They found that the two groups had insignificant 
differences regarding the marginal accuracy. 
This might be due to the different marginal gap 
measurement method as Micro-CT was utilized in 
their study.

Also, the results of this investigation were 
inconsistent with Kapler et al., (2020) (31) and 
Mohammed & Majeed, (2020) (32), who tested 
crowns were fabricated from glass ceramics and 
composite. They concluded that composite had 
significantly better marginal adaptation than glass 
ceramics. This may be due to the using of natural 
teeth as dies which may include differences that 
could affect the accuracy of marginal assessment.

Comparison between the two scanning methods 
for each material in the present study showed that 
there was no statistically significant difference 
recorded between the indirect and direct scanning 
for lithium disilicate, ultra-translucent zirconia, and 
composite groups.

These results were in agreement with Lee et al., 
(2018) (33) who assessed the effect of scanning tech-
nique on the marginal gap of zirconia copings. They 
concluded that there was no significant difference 
between the intraoral and extra-oral scanning.

Our findings were also following Freire et al., 
(2021) (34) who compared the marginal fit of crowns 
made from lithium disilicate and zirconia fabricated 
by different acquisition techniques. It was found 
that the marginal fit was non-significantly different 
between the intraoral and laboratory scanning in 
both materials.

Additionally, the findings of this investigation 
were consistent with Al-Dwairi et al., (2023) (35) who 
investigated the influence of both direct and indirect 
scanning on the marginal accuracy of laminate 
veneers made from e.max CAD. They found that 
there was no significant difference between the two 
groups.
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Whereas, the findings were in disagreement 
with Pedroche et al., (2016) (36) who compared the 
marginal accuracy of zirconia copings constructed 
by different scanning methods, the results of their 
study revealed that the indirect scanning showed 
a significantly higher marginal gap than the direct 
scanning. This might be attributed to the different 
margin measuring method which was the replica 
technique, as well as the use of different scanners.

Moreover, the results did not coincide with 
those of Asaad, (2019) (37) who tested the effect of 
scanning on the marginal fit of crowns made from 
zirconia and resin ceramics. The author concluded 
that intraoral scanning had a significantly higher 
marginal fit than extra-oral scanning in the two 
materials. This difference may be related to that 
they scanned premolars, which are more difficult 
and less accurate in scanning than anterior teeth, 
Also, they made the study on crowns, not laminate 
veneers.

These findings were also in contrast with 
Lee et al., (2020) (38) who studied the effect of 
scanning methods on the marginal accuracy of 
lithium disilicate crowns. They concluded that 
crowns made using the intraoral scanning method 
have a significantly higher marginal fit than those 
fabricated using extra-oral scanners. This difference 
may be due to the different marginal fit measuring 
technique which was the replica technique.

To summarize the results of the study, all the 
groups have clinically accepted marginal accuracy. 
In comparison between the different materials in 
each scanning group, the results showed that the 
ultra-translucent zirconia group had significantly 
lower marginal gap values than either the lithium 
disilicate or resin composite groups, at the same 
time, no significant difference was recorded between 
the lithium disilicate or resin composite groups 
in either the direct or indirect scanning. While, 
comparison between the two scanning methods for 
each material in the present study showed that there 
was no statistically significant difference recorded 

between the indirect and direct scanning for lithium 
disilicate, ultra-translucent zirconia, and composite 
groups.

Considering the limitations of this study, this 
in vitro study needs further investigations using 
natural teeth and cementation of the restorations to 
the corresponding teeth.

CONCLUSION

1. All groups’ marginal accuracy had been in the 
clinically accepted range.

2. Veneers fabricated from ultra-translucent zirconia 
exhibited the best marginal accuracy with a 
significant difference among other materials.

3. Lithium-disilicate as well as resin composite 
showed non-significant differences regarding 
marginal accuracy.

4. Variations in scanning techniques used for the 
fabrication of different materials showed an 
insignificant effect on the marginal accuracy. 

RECOMMENDATION

1. Further studies involving natural teeth as sub-
strates and cementation of laminate veneers are 
recommended. However, an adequate sample 
size should be considered to overcome the in-
herent variability involved with natural teeth.

2. More future studies regarding other properties 
of Katana Zirconia UTML and BRILLIANT 
Crios, e.g., translucency, color stability, etc., are 
expected for a better understanding of the ma-
terials, especially for long-term usage. Also, to 
assure its suitability for clinical use.

3. Further investigations regarding other properties 
of laminate veneers fabricated from different 
scanning techniques, such as edge stability, are 
recommended.

4. Composite can safely substitute lithium disilicate 
in the fabrication of laminate veneers.
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