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. Introduction

Zirconia has seen widespread use in recent years because of its superior mechanical qualities. Due to the
opaque tint of the zirconia core, the veneering layer was applied to improve the aesthetics of the restoration.[2,3]
But this could also lead to the veneering layer's failure (cohesive or sticky).[4] By skipping the veneering porcelain
layer, monolithic zirconia restorations can be used successfully in a variety of clinical settings.[5] Since the
clinical guidelines are still based on those for all-ceramic and metal-ceramic crowns, the suggestion of the margin
design for high strength ceramic materials, such as zirconia, is not obvious.[.6] Monolithic zirconia restorations
are effective in clinical settings, particularly with patients who have a constrained interocclusal distance and who
have a high occlusal load.[7,8] Thus, using monolithic high-strength ceramics can lessen the intrusive preparation
of teeth[9,10]. Due to advancements in dental technology that allowed for the creation of precise restorations
utilizing computer-assisted design (CAD) and computer-assisted manufacturing (CAM) procedures, zirconia
restorations have become increasingly popular. [11]

The introduction of transparent zirconia into dental practices recently has challenged the material's
natural aesthetic look because it can be employed as a monolithic, highly translucent zirconia repair only in the
aesthetic zone. This material, which exhibits exceptional levels of strength, is being used more frequently in dental
offices, particularly for the chair-side manufacturing of zirconia restorations. However, the cause of the zirconia
crown's failure has been identified. The crown margin has reportedly been the source of fracture during clinical
use [12]. The margin is an important part of the restoration that is tightly suited to the specific finishing region of
the prepared abutment. The quality of the restoration margin is strongly tied to the method used to prepare the
tooth and the process used to fabricate the restoration. The doctor can digitally create a well-contoured restoration
with a good marginal fit and the right emergence profile thanks to excellent clinical skills and methods. The
peripheral portions, which have little thickness, typically cause the crown to break easily [13]. It's possible that
the margin design and thickness have something to do with the failure that started in the zirconia restoration's
margin. [13].

Numerous studies have been conducted to determine how the margin design affects the occlusal thickness
and wall thickness of zirconia restorations in relation to load-bearing capacity [12, 14-15]. By applying an
occlusal load, either longitudinally or obliquely, to anatomical crowns until fracture, some studies into the fracture
resistance of all ceramic restorations were conducted. The results showed that the failures of ceramic restorations
were regularly indicated in the patterns by a compressive curl, hackle, wake hackle, twist hackle, and arrest lines,
which helped to distinguish the crack propagation pattern and the origin. As a result, the design of the margins in
restorations significantly affects the ceramic restoration's ability to resist fracture. However, it is still undoubtedly
unclear how the design and restoration configuration will affect the fracture properties of a high-translucency
monolithic zirconia (HTMZ) restoration.

Shape of the prepared tooth, kind of all-ceramic crown system used, thickness of the porcelain crown,
flaws in the porcelain, and luting cement systems are some of the aspects that affect a ceramic crown's
strength.[16-21] Zinc phosphate, zinc polycarboxylate, conventional glass ionomer cements, and resin-modified
glass ionomer cements (all classified as acid-base cements) have all been recommended for use in all-ceramic
crown restorations.[22-25] In comparison to non-adhesive cementation, it has been claimed that cementation
utilizing adhesive luting resins enhances the mechanical qualities of definitive restorations.[26]Previous research
demonstrates that when sticky resin cement was used to affix all ceramic crowns, The mean maximal masticatory
forces were less than the mean fracture loads. [26,27,28]. In contrast to non-adhesive cementation.
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Several earlier research found that silanization and cementation employing adhesive luting resins
improved the mechanical qualities of definitive restorations. Furthermore, clinical evidence suggests that bonding
ceramic restorations with resin-based luting agents rather than cementing them with zinc phosphate or traditional
glass ionomer cements reduces the fracture rate of ceramic restorations. [24,26] The clinical application of
adhesive is based on two ideas. This experimental study's goal was to compare the fracture load and durability
time of fracture for monolithic zirconia crowns with various geometric margin designs and cement types under
compressive loading. The null hypothesis was that various marginal HTMZ repair designs and various cement
types had no appreciable impact on the fracture load or the long-term stability of the fracture strength.

Il.  Material and method
Twenty sound human maxillary first molar teeth extracted because of periodontal problem, the teeth were
selected with comparable size and shape as measured with a digital caliper (POWER FIX Profi; Owim,
Neckarsulm, Germany). To maintain standardization during preparation of samples, surveyor for dental use
(Paraline; Dentaurum, Ispringen, Germany) with a modification to grasp a turbine hand-piece (DynaLED
M600LGM4; NSK, Tokyo, Japan) was used for this purpose. Figure 1.

Figure 1: surveyor for dental use.

Thus, the bur that was used to prepare the axial walls of the tooth sample became parallel with the long
axis of it. Both prepared teeth have a 5 mm occlusocervical height with planar occlusal reduction and this was
done by using barreled-shaped bur (811 314 037; Komet, Siege, Germany) and a line was drawn 1 mm above the
cemento-enamel junction (CEJ) with a marker (Staedtler; Nuremberg, Germany) and this represents the margin
design. A specific criteria for each prepared tooth, one tooth was prepared for a deep chamfer margin design of
0.8 mm width with guide-pin round-end tapered fissure bur (6856P 314 018; Komet, Siege, Germany) and
finishing step was done by using round-end tapered fissure bur (8856 314 016; Komet, Siege, Germany) and a
total convergence of 6 degrees, the other tooth was prepared for a shoulder less(Feather) margin design with a
flame shape tapered fissure bur (6862 314 012, Komet, Siege, Germany) and finishing step was done by using
this type of bur (8862 314 010; Komet, Siege, Germany) with same convergence. Figure 2.

Impression of teeth

The prepared teeth were scanned using an intra oral 3D scanner (Medit 500 1) Girrbach AG, Koblach,
Austria). zirconia crowns were fabricated for two testing groups, based on the margin designs of the restorations.
Figure 3.

Crown fabrication

The scan was input to (Dental CAD) design software as STL file, the STL files of each restoration were
transferred to the CAM to be milled with the green stage zirconia blocks (Ceramill® Zolid HT+ White; Amann
Girrbach AG, Koblach, Austria). The pre-sintered milled zirconia restoration was performed in an oversize
dimension for each model, in order to compensate for the dimensional shrinkage of 25-30%. then sintered in a
furnace (Ceramill) 3; Amann Girrbach AG, Koblach, Austria), according to the manufacturer’s recommended
firing parameters, at a temperature of 1450°C for a 120-minute holding period, which concluded with a sintering
process that took a total of 7.5 hours for each zirconia crown. After the sintering process, the sintered restorations
were tried, adjusted, and finished on the tooth until completely seated.

Cementation of zirconia crown

After the restoration is fitted on the tooth, each group divided into two subgroups according to the type
of cement used for cementation.
= Half of each group cemented by relay X unicem self-adhesive universal resin cement (3M)
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=  The other half of each group cemented by Gc Fuji RM GIC Glass ionomer cement.

Fracture load Test

The fracture load strength of each zirconia crown was determined on the cemented crown. zirconia crown
was absolutely seated on its respective prepared tooth after cementation. The load was vertically applied from the
occlusal surface of the zirconia crown along the long axis of the tooth using a universal testing machine (UTM,
Lloyd®, LR30/K, Leicester, England). This machine used a round-end (10 mm diameter) hard steel punch at a
crosshead speed of 0.2 mm/min, in order for the circumferential hoop stress at the crown margin to develop until
fracture is happen. Figure 4(a, b, c, d)

I11.  Result
In the study, the total number of preparations was 20, divided into 10-chamfer preparation, and ten feather
preparations, preparations were divided equally according to the different cement used for zirconium. In five
preparations, the zirconium crown was luted with resin cement (3 M), and the other five preparations were luted
with glass ionomer cement (GC Fuji HC), as shown in Table 1 below:

Table 1: Distribution of two types of preparation and two different types of luting agent.

Type of preparations type of cementation Number of teeth prepared
Chamfer Resin cement (3 Resin cement (3 (5) (5)
M) M)
Feather Resin cement (3 Resin cement (3 (5) (5)
M) M)

The result of two-way ANOVA showed that the type of cement materials and preparations was
statistically significant P < 0.05; in a table: 2

Table2: chi test showed the statistically significant difference between different types of preparations and

cement
N Correlation Sig.
Pair 1 CH-R & FE-R 5 .960 .009
Pair 2 CH-G & FE-G 5 .369 541

The chamfer preparation showed a higher mean value of fracture load in both types of cementations
(5288, 3402) for resin cement and glass ionomer cement intervals. Moreover, the resin cement in both types of
preparations (chamfer, feather) showed a higher mean value (5288, 4103). The mean fracture load and slandered
deviation are presented in Table: 3

Table 3: two-way analysis of variance of experiment groups

Preparation (type of cement) N Minimum Maximum Mean Std. Deviation
Chamfer (resin) 5 5000.00 5712.00 5288.4000 339.40065
Chamfer (glass) 5 3002.00 4003.00 3402.0000 542.27392

Feather (resin) 5 3989.00 4300.00 4103.8000 150.16890
Feather (glass ( 5 1987.00 3001.00 2738.8000 426.65818
Valid N (list wise) 5

IV.  Discussion:

Several variables, including loading condition, the elastic modulus of the supporting die, and
cementation, influence the resistance to fracturing of the clinical crown. [29,30] As demonstrated by this
comparative study, the margin design has a significant effect on the fracture resistance of monolithic zirconia
crowns; the feather margin design failed at a higher load than the slight chamfer margin design, despite having
the same occlusal thickness. [31]

stress distribution through increasing the load on the crown in the feather margin design as this force
would be transmitted to the axial walls rather than the margin of the supporting die, resulting in stress
concentration on the occlusal surface of the crown rather than the margin area as the fracture mode and
fractographic analysis showed. [32]

In terms of marginal adaption, ceramic crowns with chamfer finish lines performed much better than
those with feather finish lines. In addition, ceramic crowns that had chamfers demonstrated much greater internal
adaptability than those that had a feather end line. [33,34] When resin cement was used as the adhesive medium,
the two finish line designs became equivalent in strength and resistant to fracture. The marginal adaptation of
ceramic crowns that used two different finish-line designs showed a little difference, but this variation did not
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have a significant impact on the clinical outcome. [34,35] When compared to GIC cements, microleakage ratings
for resin luting agents were much lower.

According to the results of the investigation, resin cements appear to be on par with GIC luting agents in
terms of their ability to establish an adhesive interface while simultaneously exhibiting reduced levels of
volumetric microleakage. Therefore, in terms of the interfacial integrity of cemented indirect ceramic restorations,
resin cement has better longevity than other types of cement and can be utilized with finish line designs that are
less rigorous such as feather finish lines. [36] Overall, all monolithic crowns demonstrated fracture resistance
greater than the maximum occlusal forces; thus, both preparation designs were recommended and may be
successful in clinical settings; however, the idea goes toward the preservation of a maximum amount of sound
structure, especially in periodontally treated cases. [37,38]

According to previous research, the aging mechanism reduces the fracture resistance of monolithic
zirconia crowns [39,40,41,42] .
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