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Abstract

Background: Lithiumdisilicate crowns are widely used indentistry, with various fabricationmeth-
ods available. However, there is a research gap in comparing the marginal and internal fit of these
crowns produced through different manufacturing techniques. This study aims to evaluate the im-
pactofvarious manufacturing methods on the marginal and internal fit of lithium disilicate crowns.
Materials and Methods: The left maxillary canine’s acrylic tooth was prepared using a high-
speed handpiece. Subsequently, the prepared tooth was scanned with a laboratory scanner,
and 40 dies were milled with resin. These dies were then divided into four groups (n=10),
with lithium disilicate crowns fabricated using different methods for each group: group
1) conventional wax-up method and heat press, group 2) 3D print wax-up method and heat
press, group 3) wax-up milling method and heat press, and group 4) CAD/CAM method. The
marginal and internal fit of the crowns were assessed using micro-CT by measuring Abso-
lute Marginal Discrepancy (AMD), Marginal Gap (MG), Axial Gap (AG), and Occlusal Gap
(OQ) at various points. Group comparisons were conducted using one-way ANOVA, while
Spearman rank correlation coefficient was used to evaluate variable correlations (0=0.05).
Results: ANOVA analysis indicated significant differences among all groups for most examined
points except for lingual AMD. In inter-group comparisons, the CAD/CAM method demonstrat-
ed superior results in MG buccal, MG lingual, AMD buccal, AG2, AG3, OG1, OG3, and 0G4
measurements. The 3D printing method outperformed in AG1 and OG2 comparisons while the
milling method excelled in AG4 comparison. Although no significant difference was observed in
lingual AMD comparison among groups, the CAD/CAM approach exhibited better average agree-
ment. Overall, the conventional group displayed the weakest performance in terms of adaptation.
Conclusions: The study findings suggest that all-digital and semi-digital methods for fabricating
lithium disilicate crowns offer better adaptation compared to conventional techniques. Among
the evaluated methods, the conventional approach showed the lowest level of adaptation overall.
[GMJ.2024;13:¢3562] DOI:10.31661/gmj.v13i.3562
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Introduction

In contemporary dentistry, all-ceramic sin-
gle crowns have demonstrated comparable
survival rates to metal-ceramic crowns over
a five-year period [1]. However, metal-ce-
ramic restorations present drawbacks such as
galvanic destruction, corrosion, gum discol-
oration, and periodontal issues [2, 3]. These
restorations cannot satisfy all patients due
to the lack of high-level aesthetic needs and
the time-consuming preparation process [4].
These limitations have led to a preference for
metal-free alternatives like Lithium disilicate
glass—ceramic (LDC) due to their superior
aesthetic appeal and simplified preparation
process [5].

All-ceramic restorations can be categorized
into glass-based ceramics (e.g., feldspathic
porcelain, leucite, LDC), glass-infiltration ce-
ramics, and non-glass-based ceramics (e.g.,
Alumina and Zirconia). Among these, glass-
based ceramics are popular for their bio-
compatibility, marginal adaptation, polishing
properties, and aesthetic advantages [6]. Lith-
ium disilicate glass—ceramic is a prominent
choice within this category and has evolved
into two generations represented by IPS Em-
press 2 (first generation) and IPS e.max press
(second generation) [7]. The second-genera-
tion material exhibits enhanced mechanical
and aesthetic characteristics such as strength,
elasticity modulus, color range, surface tex-
ture, marginal fit precision, and translucency
[6-8]. Notably, the introduction of the e.Max
line in 2009 led to the discontinuation of
Empress 2 production [9]. IPS e.max press
crowns are fabricated using the lost wax tech-
nique involving wax pattern creation followed
by mold formation in refractory investment
material [10, 11].

The core of IPS e.max comprises a lithium
disilicate framework with a glass-ceramic flu-
orapatite layered structure [12]. This core un-
dergoes pressing at 920 degrees Celsius before
being layered with a glass matrix containing
diffused apatite crystals [12-15]. Compared
to earlier generations of glass ceramics, IPS
e.max press demonstrates significantly higher
strength while maintaining aesthetic appeal.
Guess et al [16] indicated that IPS emax press
has extraordinary durability and a bending
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strength of 360 MPa. The success of dental
restorations hinges on factors like esthetics,
fracture resistance, and marginal integration.
Marginal adaptation plays a crucial role in
ensuring the longevity of both the abutment
tooth and the restoration itself [17].

Also, McLean suggested a limit of 120 mi-
crons for acceptable marginal ill-fit [18] and
recent studies approved this limitation [19-
21]. Achieving minimal marginal gaps is es-
sential for clinical success in dental treatments
as improper adaptation can lead to issues like
cement washout, plaque accumulation, micro-
leakage, and secondary caries [22, 23]. Main-
taining proper marginal fit is vital for prevent-
ing complications like gingivitis related to
restoration defects such as margin roughness
or inadequate adaptation [24].

In the conventional methods of fabricating
lithium disilicate restorations, two primary
techniques are commonly employed: the heat
press-lost wax technique (IPS e.max Press)
and the CAD/CAM technique (IPS e.max
CAD) [25]. In IPS e.max Press method, first,
the restoration wax pattern is made. After that,
it is placed in the furnace to remove the wax.
After removing the wax, the desired ingots
are injected using centrifugal force [26]. IPS
e.max Press method has some disadvantag-
es include thermal sensitivity, dimensional
change, elastic memory, and high coefficient
of thermal expansion and skill sensitivity.
New techniques for wax modeling can help
overcome these limitations [27].

On the other hand, CAD/CAM systems of-
fer numerous advantages including enhanced
restoration quality, improved accuracy by De-
spite its benefits, CAD/CAM systems have
limitations that may impact marginal adapta-
tion due to factors like scanner camera qual-
ity, software restoration design constraints,
and milling limitations. Complex features like
feather-edge finish lines or intricate occlusal
surfaces may not be suitable for milling. Ad-
ditionally, improper internal compatibility can
result from the size of the milling cutter [28,
29].

In various studies, the amount of marginal
discrepancy is lower than internal discrepancy
[24].Another emerging method involves cre-
ating 3D-printed wax patterns by layering and
solidifying liquid resin through radiation ex-
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posure. This approach offers advantages such
as cost-effectiveness compared to reduction
methods, minimal material wastage during
production, capability to produce intricate
internal geometries and fine details including
undercuts, and simultaneous printing of mul-
tiple materials [30,31].

The null hypothesis is no differences between
the marginal and internal compatibility of
lithium disilicate crowns with various man-
ufacturing methods. This study aims to com-
pare the marginal and internal compatibility
of lithium disilicate crowns fabricated using
conventional wax-up with heat press tech-
nique against 3D print wax-up with heat press
technique, wax-up milling with heat press
technique, and CAD/CAM method.

Materials and Methods

In this original research, the educational mod-
el (dental study model 500A; Nissin) was
used. The canine acrylic tooth on the left side
of the maxilla was selected for the prepara-
tion of a single-unit fixed prosthesis. To have
a digital index, the model was scanned using a
SMART laboratory scanner (Open Technolo-
gy), and the impression model used polyvinyl
siloxane (Panasil) before tooth preparation.
Having digital and conventional index were
essential for digital and manual wax up meth-
ods. The acrylic tooth was prepared using a
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high-speed handpiece with water spray and
a rough Tapered round-end diamond bur for
initial preparation, followed by a softer bur to
refine the preparation surfaces. The depth of
axial and occlusal reduction was 1.5 mm and
2 mm, respectively, and a chamfer finishing
line was created 360 degrees [32]. Then, 40
prepared teeth PMMA dies (TopZir, Biotech
Co.) were milled using a milling machine
(Versamill 5X200; Axsys Dental Solutions).
The dies were randomly divided into 4 groups
of 10.

First Group. Conventional Method

polyvinyl siloxane (PVS) impressions were
taken using plastic trays and a two-step put-
ty wash method. Impressions were poured
with type IV stone plaster (Fujirock; GC),
trimmed, and grooved. Die spacer (TruFit,
George Taub Products) was applied for ce-
ment space 4 times. Dies were prepared with
a dipping and waxing method (Green, Bego).
Wax patterns were molded, cast, and sprued
for IPS Empress cylinders. A specialized ring
IPS e.max Investment Ring System) was used
for cylindering at high temperatures to cre-
ate restorations matching the die. The cylin-
der was heated up to 800 degrees Celsius to
evaporate and remove the wax pattern. The
ceramic ingot was inserted into the sprue, and
after heating to a temperature of 920 degrees
Celsius, the molten ceramic was pressed and

Figure 1. Conventional method. A,10 wax patterns made by conventional method on 10 resin dies. B, Sprue forming of the wax patterns.
C, 10 pieces of lithium disilicate crowns (IPS Emax press) obtained by the conventional waxing method on 10 pieces of resin dies.
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Figure 2. Digital wax-up (3D Printer) and conventional casting. A, 10 digital resin patterns by 3D printing method on 10 resin dies. B, 10
pieces of lithium disilicate crowns (IPS Emax press) obtained by 3D printing method of resin pattern on 10 pieces of resin dies.

Figure 3. Digital wax-up (Milling) and conventional casting. A, 10 digital wax patterns by print-milling method on 10 resin dies. B, 10
pieces of lithium disilicate coating (IPS Emax press) obtained by milling the wax pattern on 10 pieces of resin dies.

Figure 4. Fully Digital (Milling). 10 pieces of lithium disilicate crowns (IPS Emax CAD) obtained by CAD/CAM method on 10 pieces of
resin dies.
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vacuumed inside the mold. After pressing, the
surface of the restoration was cut with abra-
sive particles and sprue, and then the crown
was matched to the die (Figure-1).

Second Group. Digital Wax-up (3D Printer)
and Conventional Casting

Polyvinyl siloxane (PVS) impressions were
taken with plastic molding trays and a two-
step putty wash impression method. Impres-
sions were poured with type IV stone plaster
(Fujirock; GC) using a vacuum mixer (Multi-
vac 4, Degussa) as per manufacturer recom-
mendations. In Exocad design software (Exo-
cad, Align Technology, Darmstadt, Germany.
Crowns were 3D printed using wax (Press E
CastR; EnvisionTEC Inc) and conventionally
cast following procedures similar to the first
group (Figure-2).

Third Group. Digital Wax-up (Milling) and
Conventional Casting

In this group, a combination of digital wax-up
(milling) and conventional casting techniques
were utilized. The process involved importing
scanned images into the Exocad design soft-
ware (Exocad, Align Technology, Darmstadt,
Germany (and determining the cement space
with a thickness of 30 microns. To create the
crowns, a full anatomical design approach was

Mesial
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adopted, utilizing the initial scan taken prior
to tooth preparation. The designed crowns
were then milled using the Versamill 5X200
milling method (Axsys Dental Solutions) and
wax disks (Zirkohnzahn Wax Purple 98H]16,
ZirconZahn; An der Ahr). For the convention-
al casting process, the same approach as the
first group was followed (Figure-3).

The Fourth Group. Fully Digital (Milling)Im-
pression Method

In this group, a fully digital approach utiliz-
ing the milling technique was employed. All
molds were evaluated by the same operator to
ensure consistency and accuracy. To create the
PVS casts, type IV gypsum (Fujirock; GC) was
used and mixed with water according to the
manufacturer’s instructions. A vacuum mixer
(Multivac 4, Degussa) was utilized to ensure
proper mixing. Within the Exocad design soft-
ware (Exocad, Align Technology), the cement
space was determined with a thickness of 30
microns. The crowns were designed to be ful-
ly anatomical, based on the initial scan per-
formed before preparing the original model.
For the crown design, the milling method was
employed using the Versamill 5X200 (Axsys
Dental Solutions) machine. Lithium disilicate
disks (IPS e.max CAD A2, Ivoclar Vivadent)
were used in the milling process (Figure-4).

Lingual

Buccal

Figure 5. A, Marginal gap(MG) and absolute marginal discrepancy(AMD) differences measurement. B, Measurement of occlusal and

axial gap in vertical line from ceramic crown to master die.
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Method of Internal and Marginal Adaptation
Evaluation

To assess the internal and marginal adaptation
of the crowns fabricated using the aforemen-
tioned methods, a thorough evaluation and
testing process was conducted.

Areference sample (dental study model 500A;
Nissin) was used to ensure complete seating
of the crowns before measurement. The eval-
uation was carried out using the micro-com-
puted tomography (micro-CT) method, which
utilizes X-rays to measure the internal and
marginal fit of the crowns.

This method offers several advantages, in-
cluding high-resolution images and the ability
to measure in three dimensions.To maintain
consistency, the main model for micro-CT
was securely fixed on a screen, ensuring the
same positioning for all samples.

The restorations, without the use of cement,
were then carefully and without force placed
on the original model. Subsequently, a mi-
cro-CT scan was performed using specific
parameters, including 70 kVp, 114 pA, and

Marginal and Internal Fit of Lithium Disilicate Crowns

an integration time of 300 ms. The scanned
images were processed in software to evaluate
the marginal and internal fit of the crowns.
Following the methodology described in the
study by Mously et al. [33], twelve points
were examined in each vertical cut.

These points included two points related to
the marginal gap, two points related to abso-
lute marginal discrepancy, four points related
to occlusal distance, and four points related to
axial distance. In total, 120 points were mea-
sured for each group, providing a compre-
hensive analysis of the adaptation (Table-1,
Figure-5).

Results

The results of this study, which examined
the laboratory data of 40 lithium disilicate
crowns fabricated using various conventional,
semi-digital, and all-digital methods, are sum-
marized in Table-2 and Table -3. Referring to
Tables-2 and -3, and based on the results of
the ANOVA test, significant differences were

Table 1. Measured Points in Each Crown Vertical Cut for Internal and Marginal Matching Micro-CT Evaluation

measured CAD- millin
casure CAM TIE  3Dprint . total
points conventional
absolute marginal AMD buccal 10 10 10 10 40
discrepancy .
(AMD) AMD lingual 10 10 10 10 40
. MG 10 10 10 10 40
Marginal gap buccal
MG
MG) MG 10 10 10 10 40
lingual
0G1 10 10 10 10 40
Occlusal gap 0G2 10 10 10 10 40
(0G) 0G3 10 10 10 10 40
0G4 10 10 10 10 40
AGI 10 10 10 10
. AG2 10 10 10 10 40
Axial gap
AG
(AG) AG3 10 10 10 10
AG4 10 10 10 10 40
AMD+MG+OG+AG  total 120 120 120 120 480
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Table 2. Analysis of Variance (ANOVA) of the Matching of Crowns in Four Groups: 3D-print, CAD/CAM,
Conventional and Milling in the Buccolingual View

ANOVA
Sum of Squares df Mean Square F Sig.
Between 55746 373 3 52578.791 244422 000
Groups
MG Withi
buccal I 2944134 36 215.115
Groups
Total 165480.506 39
Between
180323.944 3 60107.981 337.068 000
Groups
MG Within
lingual 6419.743 36 178326
Groups
Total 186743.687 39
Between 16103 863 3 38731.288 171.457 000
Groups
AMD Within
buccal 8132213 36 225.895
Groups
Total 124326.077 39
gig:;:n 26666140520000.000 3 8888713507000.000 1.000 404
AMD Within
lingual 319942905500000.000 36  8887302929000.000
Groups
Total 346609046000000.000 39
Between 14602 467 3 38230.822 66.548 000
Groups
AGI Within 081 339 36 574482
Groups
Total 135373.806 39
Between 41570318 3 30523.439 58260  .000
Groups
AG2 Within - ¢e61 088 36 523.919
Groups
Total 110431.406 39
Between  41479.050 3 31493.017 82.785 000
Groups
AG3 Within 3695 139 36 380.421
Groups
Total 108174.189 39
Between 15503 795 3 39167.932 148.095 000
Groups
AG4 Within = o501 194 36 264478
Groups
Total 127024.989 39

Continued on the next page
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Continue of Table 2. Analysis of Variance (ANOVA) of the Matching of Crowns in Four Groups:
3D-print, CAD/CAM, Conventional and Milling in the Buccolingual View

Between 33564 169 3 44521.390 120.618 .000
Groups
0Gl1 Within = 3567 949 36 369.110
Groups
Total 146852.117 39
Between 1 56419.205 3 59473.075 149.394 000
Groups
0G2 Within 14331.461 36 398.096
Groups
Total 192750.687 39
Between 5555 248 3 50186.083 192.822  .000
Groups
0G3 Within 9369.755 36 260.271
Groups
Total 159928.004 39
Between 50613 532 3 50271.177 219.713 .000
Groups
Groups
Total 159050.469 39
observed among all groups for the examined Discussion

points, except for the lingual AMD point. In
terms of Marginal Gap (MG) buccal, Margin-
al Gap (MGQG) lingual, Marginal Discrepancy
(AMD) buccal, Axial Gaps (AG2, AG3, OGl,
0G3) and Occlusal Gap (0OG4), the averag-
es calculated in Table-3 showed significant
differences, with lower averages indicating
more favorable conditions for the CAD/CAM
method. For AG1 and OG2, the averages cal-
culated in Table-3 also indicated significant
differences, with lower averages indicating
more favorable conditions for the 3D-printing
method.

In the case of the AG4 group, the averages
calculated in Table-3 showed significant dif-
ferences, with lower averages indicating more
favorable conditions for the Milling method.
Although no significant difference was ob-
served in the comparison of lingual AMD
among the groups, the CAD/CAM method
showed a better average degree of concor-
dance compared to the other groups. Overall,
based on this analysis, the conventional group
exhibited the weakest performance in terms of
adaptation.

The results obtained in this study reject the
null hypothesis, indicating that the wax-up
method (design) and manufacturing have an
effect on the degree of internal and marginal
compatibility of lithium disilicate crowns.

In a study conducted in 2016, Shamseddine
et al. [34] investigated the marginal and in-
ternal compatibility of single lithium disil-
icate crowns fabricated using conventional
and milling methods. The samples were ex-
amined using the silicon replica method and
scanning electron microscope. To improve the
evaluation method and reduce error, the study
employed the Micro-CT method. The results
showed that the milling group exhibited sig-
nificantly lower marginal and internal match-
ing compared to the conventional group [34].
However, the findings of the present study
contradicted these results, demonstrating that
all-digital and semi-digital methods provided
better internal and marginal matching com-
pared to the conventional method.

Another study in 2016 by Fathi et al. [35]
examined the internal and marginal compati-
bility of crowns fabricated using milling, con-
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ventional wax up, and 3D printing methods.
They created 15 wax models using all three
methods, and the frames were made during
the casting process. The results indicated that
the frames obtained from the 3D printer meth-
od exhibited higher accuracy in internal and
marginal matching compared to the other two
methods, with the milling method following
closely.

Furthermore, in 2018, Elfar et al. [36] inves-
tigated the marginal compatibility of lithium
disilicate heat press crowns using three wax
pattern making methods: manual or conven-
tional, milling, and 3D printing. The study
employed the silicon replica method, digital
microscope, and digital image analysis sys-
tem for quantitative evaluation of adaptation.
The Micro-CT method was also utilized to
improve evaluation accuracy.

The findings indicated that the 3D printer
group exhibited the least marginal gap, sig-
nificantly outperforming the conventional and
milling groups. However, no significant sta-
tistical difference was observed between the
milling and conventional methods. Important-
ly, the marginal matching of all restorations
fabricated using the aforementioned three
methods fell within the clinically acceptable
range. On the other hand, in 2018, Homsy et
al [37] investigated the internal and marginal
compatibility of lithium disilicate inlays made
by different methods in a study.

In this study, silicon replica and stereomi-
croscopy methods were used. In this study,
the Micro-CT method was used to improve
the evaluation method and reduce the error.
Five groups include group one: normal mold-
ing and manual wax pattern (CICW group);
Group Two: normal molding, laboratory
scan of the cast, wax pattern milling (CIDW
group); Group Three: normal molding, labo-
ratory scan of the cast, 3D printer of the wax
pattern (group CI3DW); Group four: Mold-
ing using an intraoral scanner of the chipped
tooth, milling a wax pattern (DSDW group);
Group five: Molding using an intraoral scan-
ner of the chipped tooth, 3D printer of wax
pattern (DS3DW group).

No significant statistical difference was found
between CICW, CIDW, CI3DW, and DS3DW
groups in marginal maladaptation. They con-
cluded that digitally molded inlays and their

Marginal and Internal Fit of Lithium Disilicate Crowns

wax patterns made using milling have better
marginal and internal compatibility than oth-
er methods [38]. In the present study, in all
the cases where the digital scanning process
and wax-up were done digitally, the results
obtained were more favorable. The reason for
this is the elimination of possible errors and
the accumulation of these errors. As in the
CAD/CAM method, where the entire method
is done digitally, the results were more favor-
able.

In a 2019 study, Al Hamad et al [38] inves-
tigated the internal and marginal compatibil-
ity of PFM, lithium disilicate, and zirconia
veneers fabricated using different methods.
It is important to note that the comparison of
different materials in this study may have in-
troduced heterogeneity in the results.

The study used the silicon replica and ste-
reomicroscopy methods, along with the Mi-
cro-CT method to enhance evaluation and
minimize error. The findings revealed that the
all-digital zirconia group exhibited the least
axial gap, while the conventional e.max group
and conventional/digital PFM group showed
the highest axial gap. The conventional e.max
group exhibited the least occlusal gap, where-
as the digital e.max group showed the highest.
The type of crown had no significant effect on
marginal, axial, and occlusal alignment, but
the construction method significantly influ-
enced axial alignment.

The digital manufacturing process resulted
in a significantly smaller axial gap compared
to the conventional and conventional/digital
methods. The authors concluded that the type
of crown and its manufacturing method had
no effect on the marginal and occlusal gap
of posterior single crowns, but the method of
fabrication had a significant effect on the axial
gap [36].

In a study conducted by Dolev et al. [39] in
2019, the marginal adaptation of restorations
made by heat-press and milling methods was
investigated. The study involved designing
and making 15 crowns using a CEREC Om-
nicam intraoral scanner and CEREC MC
XL in-office milling machine, as well as IPS
e.max CAD blocks. In the second group, 15
crowns were made using the heat press meth-
od and IPS e.max press ceramic. The study
utilized the silicon replica method and opti-
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cal microscope to assess marginal adaptation,
and the Micro-CT method was employed to
improve evaluation accuracy. The average ab-
solute marginal discrepancy was found to be
115 microns in the milling method and 130
microns in the heat press method. Regarding
marginal discrepancy, 87 microns were ob-
tained in the milling group and 90 microns in
the heat press group.

Based on these data, no significant statistical
difference was found between the marginal
matching of the two groups. However, in our
present study, the CAD/CAM method showed
better results in terms of absolute marginal
discrepancy and marginal discrepancy com-
pared to the heat-press methods.

In another study conducted by Lim et al. [40]
in 2023, the marginal and internal fitness and
accuracy of class II inlays fabricated using
different methods were investigated. The
study compared the conventional method, two
milling materials (Lava Ultimate and Zolid
Fx multilayer), and 3D printing. The findings
showed that the marginal and internal fitness
and accuracy of 3D-printed resin inlays and
milling of Zolid Fx multilayer were within the
clinically acceptable range and were statisti-
cally significantly better than other inlays fab-
ricated methods. The authors concluded that
3D-printed resin inlays have a high potential
for use in routine clinical practice for esthetic
restoration.

In our present study, we found that the all-dig-
ital CAD/CAM method exhibited the lowest
rate of inconsistency, while the conventional
manufacturing method showed the highest
rate of inconsistency. In contrast to the afore-
mentioned study, our study revealed that the
conventional manufacturing method resulted
in the highest axial mismatch. These findings
suggest that the construction method signifi-
cantly influences the degree of internal and
marginal adaptation.

It is important to note that various studies
conducted in different years have presented
varying results regarding the impact of dif-
ferent fabrication methods on the internal and
marginal compatibility of lithium disilicate
crowns. While our present study suggests
that the all-digital CAD/CAM method yields
superior results, other studies have reported
different levels of effectiveness for various

Hariri S, et al.

methods. Further research and standardization
are necessary to establish consistent findings
in this field.

Conclusion

Considering the limitations of this study, the
following can be mentioned:

1. The average matching rate of lithium dis-
ilicate crowns fabricated using all-digital and
semi-digital methods was better compared to
the conventional method. This suggests that
digital methods offer improved adaptation
and compatibility.

2. The degree of adaptation of lithium disil-
icate crowns was found to be highest in the
CAD/CAM, 3D-print and heat-press wax-up
methods, followed by milling and heat-press
wax-up, and finally the conventional meth-
od. These results indicate that digital fabrica-
tion techniques provide superior outcomes in
terms of adaptation.

3. Based on the obtained results, it is recom-
mended to use the all-digital method (CAD/
CAM) for the treatment of patients requir-
ing lithium disilicate veneers. This approach
helps eliminate possible errors and ensures
better treatment outcomes.

In light of these findings, it is evident that dig-
ital methods, particularly the CAD/CAM ap-
proach, offer significant advantages in terms
of'adaptation and compatibility when fabricat-
ing lithium disilicate crowns. Further research
and standardization of methods are needed
to establish consistent guidelines for optimal
fabrication techniques in clinical practice.
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