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ABSTRACT

AIM: This study aimed to assess the fracture load of bilayered zirconia crowns with varying finish lines and framework designs.

METHODS: Three prefabricated mandibular right first molar teeth were prepared with distinct finish line designs: shoulder (S), Chamfer
(C), and feather-edge (F). Each group was duplicated onto 22 cobalt-chromium dies. Zirconia copings were fabricated with either anatomic
or non-anatomic framework designs, veneered, and then cemented using adhesive resin cement. All specimens underwent thermocycling
and mechanical ageing. Fracture load testing was performed using a universal testing machine, and failure modes were analyzed using
stereomicroscopy and scanning electron microscopy (SEM).

RESULTS: The type of finish line significantly influenced the fracture load of zirconia crowns (p < 0.05), with the chamfer group exhibiting
the highest mean fracture load. However, no significant difference was observed between the shoulder and feather-edge groups (p >
0.05). Framework design (anatomic vs. non-anatomic) had no statistically significant effect on fracture load (p > 0.05). Most failures were
cohesive, especially in the feather-edge group. Group C had a significantly greater fracture load value compared to the other groups (p <
0.05). However, the clinically recommended S and minimally invasive F groups had similar fracture loads (p> 0.05). The framework design
did not significantly affect the fracture load.

CONCLUSION: The chamfer finish lines achieved the highest fracture load for bilayered zirconia crowns, while minimally invasive knife
edge finish lines were mechanically strong enough for clinical use. Although the vertical finish line involved less tissue destruction, it raises
some concerns about failure.
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INTRODUCTION margins, promoting tooth preservation and aesthetics.
Recent developments in dental materials have greatly Clinical results demonstrate that crowns made from
impacted restorative dentistry, such as zirconia, which is zirconia copings have a high success rate. A recent
currently the preferred material for fixed prostheses. systematic review reported a success rate of 73.9% to
Zirconia is a polycrystalline ceramic with high strength and 100% with zirconia-based prostheses®. The only side
fracture toughness'. Its tetragonal structure uses a special effect is minor chipping of the veneering ceramic,
transformation-toughening process to increase fracture especially within the molar regions. Itis due to the thermal
toughness. Stress concentration stops a fracture from conductivity, coefficient of thermal expansion between the
growing further by transforming tetragonal crystals into core and veneer materials, flexural strength, bond
monoclinic crystals as it expands’. Due to this, zirconia strength between the coping and ceramic, and thermal
restorations can withstand masticatory pressures more stress during the firing of the ceramic. Several factors
effectively than other ceramic restorations. influence the fracture evolution of all-ceramic crowns,
Recently, zirconia-based crowns have gained popularity including marginal design, framework design, coping
due to their high mechanical, aesthetic, and excellent thickness, and the type of luting agent; however, their
biocompatibility properties’. It is preferred for anterior and individual contributions remain a subject of investigation.
posterior restorations due to its aesthetic, durability, and Despite extensive research on zirconia crowns, a
masticatory strength in fixed prostheses. The framework comparative analysis to assess the influence of different
designs influence mechanical performance in preparation finish line designs and framework configurations on the
and the choice of finish lines in a zirconia crown®. Recently, fracture load of restorations is still lacking. Practically all
feather-edge margins have been used due to the trend in reported fracture loads for zirconia crowns fall within the
minimally invasive dentistry, although traditional shoulder range of 368.3 N to 712 N, which, again, is due to
and chamfer designs are also widely applied. Patient processing variability and design parameter sensitivity,
demographics and preferences® may also influence the indicating variance’. Several parameters, including
use of zirconia crowns. coping thickness, marginal design, and luting agent, are
Recent research has shown an association between known to affect the mechanical performance of zirconia
minimally invasive techniques and the preservation of crowns; however, reports on the contribution of the finish
dental hard tissue and pulp vitality, sparking interest in line and framework design to this relationship are lacking.
finish-line design research for zirconia crowns’. The finish Although prior studies have reported that finish line and
lines of tooth preparation margins are the factors that framework designs influence fracture resistance, the
determine the restoration’s mechanics and aesthetics. comparative performance of specific types of finish lines
Traditionally, horizontal finish lines, such as shoulders and and framework designs under standardized laboratory
Chamfers, have been recommended for zirconia conditions remains insufficiently understood". Therefore,
restorations due to their efficient stress transfer and low the current study investigates whether these design
risk of chipping’. However, better mechanical properties of variations yield statistically significant differences in
zirconia offer the possibility of minimal invasiveness with fracture load.

vertical preparations that may feature feather-edge It compares the influence of various finish lines and
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framework designs on the fracture resistance of zirconia
crowns. It investigates the fracture load properties of bi-
layered zirconia crowns with different types of finish lines,
i.e., shoulder, chamfer, or feather-edge, and framework
designs, either anatomic or non-anatomic. Findings will
provide more information that clinicians can factor into
crown design decisions, particularly regarding the
preservation of tooth structure. This study aims to
determine which finish line design is most effective with
respect to optimal fracture resistance.

MATERIALS AND METHOD

Study Design

A controlled laboratory experimental design was
employed to assess the mechanical performance of
bilayered zirconia crowns that differ in various finish lines
and framework designs. Emphasis was placed on
evaluating fracture load under standardized conditions
that simulate the clinical situation as closely as possible.
For the experiment, the researcher obtained crowns
designed differently and subjected them to specific
thermal and mechanical aging procedures, simulating
prolonged use in the oral environment. Thermocycling
was employed to simulate the thermal stresses induced by
the consumption of hot and cold foods and beverages,
which can lead to material fatigue and microcrack
propagation. All specimens were subjected to 10,000
thermal cycles alternated between two temperatures, a
cold bath (5 °C) and a Hot bath (55 °C), for 30 seconds
each. Cyclic Mechanical Preloading was performed using
a chewing simulator to replicate the repetitive forces
generated during chewing and parafunctional habits such
as bruxism, which can gradually degrade material integrity
over time. It provided a controlled setting through which
the fracture load and failure modes were measured and
analyzed, thus contributing to the reliability of the results.

Study Location or Setting

The study was conducted at Ege University School of
Dentistry, Bornova, lzmir, Turkey. This academic
institution offers an extensive range of dental materials,
modern equipment installed in state-of-the-art
laboratories, and faculty members with extensive
experience in prosthodontics. The environment provided a
suitable setting for conducting systematic tests of the
zirconia crowns, ensuring that all necessary protocols
were followed during preparation, testing, and analysis.
The investigator had access to the necessary equipment,
which consisted of a stereomicroscope and a scanning
electron microscope, for examining failure modes and
fracture characteristics.

Sample Size of the Study

The study used a sample size of 66 cobalt-chromium dies,
which were divided into three different finish line designs:
shoulder (S), Chamfer (C), and feather-edge (F). To
ensure that the prepared crown baselines were
consistent, three prefabricated mandibular right first molar
teeth were used. This sufficient sample size allowed for
the achievement of proper statistical power for
comparison, ensuring the reliability of the results.
Prefabricated mandibular right first molar teeth without
any previous restorations or structural anomalies were
selected to ensure uniform preparation and baseline
comparability. Teeth were suitable for standardized
shoulder, chamfer, or feather-edge finish line preparations
were used for the study. Duplicated cobalt-chromium dies
were accepted only after visual and dimensional
inspection to ensure defect-free replication of finish lines
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and anatomical features.
Teeth exhibiting pre-existing restorations, caries, or
anatomical deformities were excluded.
Duplicated dies with visible casting defects, marginal
distortion, or surface irregularities were discarded.
Crowns exhibiting internal voids, marginal misfits, or
veneering defects (cracks, chipping) upon inspection
were notincluded for cementation.
Experimental Procedure
Three artificial typodont mandibular right first molars were
mounted in acrylic resin with the cementoenamel junction
at 3 mm above the acrylic. An impression was taken to
standardize the crown size, and the crown was reduced
accordingly. Specimens were divided into three groups
based on finish lines: Chamfer, shoulder, and feather-
edge with specific preparation measurements. Silicone
impressions were taken using the lost-wax technique to
produce cobalt-chromium dies.
Zirconia copings were designed and milled with a
marginal gap of 20 ym and thickness of 0.7 mm. They
were finally sintered to acquire the hardness. Veneering
ceramic was applied and fired onto the zirconia copings
according to the manufacturer’s instructions. Prior to
cementation, the inner surfaces of the crowns were air-
abraded (typically with aluminum oxide) to enhance
micromechanical retention. The crowns were then
cemented onto the cobalt-chromium dies using Panavia F
2.0, a dual-cure resin cement. After seating the crowns, a
standardized vertical load was applied for 10 minutes to
ensure complete seating and uniform cement thickness
during the initial polymerization phase.
Samples were aged in distilled water for 24 hours and then
subjected to thermocycling. Subsequently, cyclic
preloading was applied by altering forces. Compressive
axial load was provided until fracture occurred. All the
fracture loads were evaluated, and broken samples were
microscopically examined to classify the fracture type.
The representative samples were subjected to
fractographic analysis using scanning electron
microscopy to verify the fracture characteristics. Fracture
load testing was performed using a universal testing
machine equipped with a stainless steel piston of 5 mm
diameter. A three-point contact configuration was
established between the flat piston tip and the functional
cusps of each crown to simulate natural occlusal loading.
Zirconia copings were designed in two distinct framework
configurations: anatomic, which followed the natural tooth
morphology and allowed for uniform veneering thickness,
and non-anatomic, which incorporated a simplified coping
design with a bulkier central support area.
Each finish line group (shoulder, chamfer, feather-edge)
consisted of 22 specimens, which were equally divided
into 11 anatomic and 11 non-anatomic subgroups,
resulting in six experimental subgroups:
1. ChamferAnatomic (CA), Chamfer Non-Anatomic
(CN)
2. Shoulder Anatomic (SA), Shoulder Non-Anatomic
(SN)
3. Feather-edge Anatomic (FA), Feather-edge Non-
Anatomic (FN)
This distribution enabled the comparison of framework
designs within each finish line category.



Figure 1. Load Testing Procedure

Figure 1 shows a load testing procedure for a zirconia
crown. The crown, cemented onto a cobalt-chromium die,
was pressed between two jaws and then firmly placed in
the holder, simulating the real situation in which it would
adhere to the tooth. It is then subjected to a gradually
increasing vertical load until the breaking point is reached
to determine the strength and stress resilience of the
crown under simulated biting conditions.

Data Collection

The study collected both quantitative and qualitative data

related to the mechanical performance of zirconia crowns.

Data were gathered systematically at multiple stages of

the experimental protocol:

1. Fracture Load: For each specimen, quantitative data
of the maximum load at failure (in Newtons) was
recorded using a universal testing machine. This was
the primary outcome variable used to assess
mechanical strength.

2. Failure Mode Classification: After fracture testing,
each specimen was visually inspected using a
stereomicroscope to determine the mode of failure,
classified as adhesive, cohesive, or total, which was
qualitative data. A subset of fractured specimens was
further examined under scanning electron
microscopy (SEM) to verify the crack origin,
propagation path, and material interface
characteristics.

3. Coping Design Verification: Qualitative data for each
coping was documented as either anatomic or non-
anatomic and cross-verified before veneering to
ensure conformity with the experimental subgroup
assignment.

4. Preparation and Cementation Parameters: Details
such as marginal gap design (20 pm), coping
thickness (0.7 mm), cement type (Panavia F 2.0),
and curing duration were standardized and recorded
during fabrication and seating stages to ensure
reproducibility.

Data Analysis

The study employed various statistical methods to

analyze the data, including failure testing using

stereomicroscopes and scanning electron microscopy to
investigate fracture propagation and failure mechanisms.

Unpaired sample t-tests were used to determine

differences in fracture loads between anatomic and non-

anatomic subgroups, while one-way ANOVA was used to
assess differences between the three finish line designs.
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The Duncan multiple range test was used to establish
significant differences within groups at p > 0.05. The data
were analyzed using SPSS software (version 15.0).
Statistical analyses included Levene’s test for
homogeneity of variances, independent (unpaired) t-tests
for comparison between two groups, one-way analysis of
variance (ANOVA) for comparing multiple groups, the
Duncan multiple range test for post-hoc pairwise
comparisons, and the Chi-square test for analyzing
categorical data. The level of significance was set at p >
0.05.

RESULTS

Table 1 presents the mean, standard deviation, minimum,
and maximum fracture loads of six groups of zirconia
crowns with regard to various finish lines and framework
designs. Chamfer anatomic (CA) crowns had the highest
mean fracture load at 4472.91 N, ranging from 1684.38 N
t0 6656.25 N, although this difference was not statistically
significant (p > 0.05). The mean of chamfer non-anatomic
(CN) was 3576.14 N and fracture loads in feather-edge
anatomic (FA) and shoulder non-anatomic (SN) were
scattered. The data did not show any obvious difference
between groups (p-values > 0.150).

Table 1. Mean, standard deviation, minimum, and
maximum values of fracture load for finish line and
framework groups

Group Mean ggl;;?zg Minimum Maximum P

o) (SD) o) ™) Value
CA 447291 1571.77 1684.38 6656.25 0.15
(control)
CN 3576,14 1092.44 1015.63 5193.75
SA 2494.69 821.07 1231.25 3387.5 0.311
SN 3154.26 1893.95 1237.5 7603.13
FA 3270.74 1294.81 1959.38 6512.5 0.324
FN 2666.47 1498.84 878.12 6259.38

(CA: chamfer anatomic, CN: Chamfer non-anatomic, SA:
shoulder anatomic, SN: shoulder non-anatomic, FA:
feather-edge anatomic, FN: feather-edge non-anatomic)

Table 2 presents a comparison of fracture loads among
different zirconia crowns with various types of finish lines.
Crowns with the chamfer (C) finish line demonstrated the
highest mean fracture load at 4016.48 N and were thus
significantly stronger than those in the shoulder and
feather-edge groups, which had p < 0.05. The shoulder
and feather-edge crowns were lower in mean fracture
loads (2876.32 N and 2968.61 N, respectively), and there
was no statistically significant difference between these
two groups as indicated by the same superscript letter “b.”
The chamfer group demonstrated the minimum value but
showed overall higher fracture resistance.

Table 2. Mean, standard deviation, minimum and
maximum values of fracture load for each finish line
(different superscript letters show statistically
significant difference among groups), p < 0.05

Groups Mean Standard Minimum Maximum
L) Deviation (N) (N)

C 4016.48 1308.88" 1015.63 6656.25

S 2876.32 1413.04° 1231.25 7603.13

F 2968.61 1401.34° 878.125 6512.50

(C: Chamfer, S: shoulder, F: feather-edge)
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Figure 2. Finish Lines and Framework Designs

Figure 2 differentiates the varieties of finish lines and
frameworks pertaining to dental restorations. The upper
row includes non-anatomic designs, such as feather-
edge, chamfer, and shoulder, while the bottom row is
anatomic designs. Feather-edge preparations depict a
sharp, knife-like edge, while chamfers are bevelled edges
with shoulders that display an egg-shaped outline.
Anatomic designs replicate the natural shape of the teeth,
providing a more aesthetically pleasing view. The position
of the finishing line and the framework design can be
changed based on the type of restoration being made,
tooth anatomy, and patient preference.

Number of fractures

16
14 Figure 4A. Scanning electron microscopy (SEM)
image of adhesive fractures, with arrows marking
12 the crack origin and stars indicating porcelain
remnants on the zirconia core
10
8
6
4
2
0

M Adhesive M Cohesive Total

Figure 3. Frequency of the Fracture Types for Groups
C,S,and F

Figure 3 illustrates three types of fractures: adhesive,
cohesive, and the total number of fractures for groups C,
S, and F. From the graph; it can be seen that group F has
the highest total number of fractures, followed by group S,
and then group C. In addition, each group showed a
different distribution of fractures, with group F having the
highest percentage of cohesive fractures compared to the
other groups.

Figure 4B. Scanning electron microscopy (SEM)
image of total fracture, with arrows indicating the
direction of crack propagation.
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Figure 4C. Scanning electron microscopy (SEM)
image of cohesive fracture, highlighting the crack
origin with arrows

Figure 4 shows scanning electron microscope (SEM)
images of the different fracture types in zirconia
restorations. Figure 4A shows an adhesive fracture type;
the fracture crack initiation is at the porcelain and zirconia
core interface with remnants of porcelain on the zirconia
core. Whereas Figure 4B shows the total fracture type,
the fracture crack propagates entirely through both
porcelain and zirconia. Additionally, Figure 4C shows a
cohering fracture where the crack occurs within the
material, the zirconia. These images help explain, in part,
the failure mechanisms of zirconia restorations, providing
researchers and clinicians with insight into why these
restorations fail.

DISCUSSION

Important statistical insights were revealed by analyzing
the fracture loads of zirconia crowns with different
finishing lines and framework designs. According to the
results, chamfer anatomic crowns had a mean fracture
load of 4472.91 N (SD: 1571.77, range:
1684.38-6656.25), which was not significantly different
from the other groups (p > 0.05). The mean value for the
chamfer non-anatomic crowns was 3576.14 N. Among
the finishing lines, Chamfer (C) crowns had distinctly
higher strength at 4016.48 N (SD: 1308.88, range:
1015.63-6656.25) and thus, were stronger than shoulder
(S) and feather-edge (F) crowns whose mean loads were
2876.32 N (SD: 1413.04) and 2968.61 N (SD: 1401.34),
respectively, (both p < 0.05). Feather-edge crowns
exhibited the most significant total number of fractures,
mostly cohesive, according to fracture analysis, and SEM
pictures revealed the causes behind zirconia restoration
failure.

From the results of our study, the fracture load of zirconia
molar crowns is influenced by the finishing line. Thus, our
hypothesis was partially accepted. Such an outcome is
consistent with earlier studies on this topic’"™*". As
previously mentioned, it has been stated that all ceramic
restorations must be placed on either a chamfer or a
rounded shoulder preparation so that they can withstand
the stresses and are reported to transfer the minimum
amount of masticatory stress from the coping to the
veneering ceramic.”'® They are reported to transfer the
minimum amount of masticatory stress from the coping to
the veneering ceramic'®. Findakly & Jasim (2019)
concluded that zirconia crowns at shoulder preparation
type have higher fracture loads than feather-edge
finishing line 12. A clinical study of zirconia crowns
demonstrated that there were no differences in survival
and success rates between feather-edge and chamfer
finishing lines at 4 years17. Other studies have found
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greater strength when crowns are made of zirconium
oxide with a 0.5-mm knife-edge finish line compared to
crowns with a chamfer finishing line”™.

A significant amount of the tooth structure must be
removed to achieve rounded shoulder and chamfer finish
lines. A minimally invasive approach is crucial for
preserving the health of pulp tissue and remaining tooth
structures. It has been reported that 8—-15% of formerly
vital teeth required endodontic treatment after a chamfer
finish line."”*" In contrast, more conservative
preparations, such as a feather-edge finish line, allow the
clinician to preserve the maximum amount of healthy
tissue. It is stated that zirconia-reinforced glass ceramic
and monolithic zirconia crowns can be prepared with non-
invasive finishing lines.” Recent clinical studies have
shown that the feather-edge preparation type presents
better gingival health, marginal stability, good oral
hygiene, and esthetics with zirconia crowns.”* Feather
edges are especially essential for periodontally involved
teeth as abutments for fixed prosthesis, endodontically
treated teeth, vital teeth in young people, and those which
are affected by caries at the cervical third of the clinical
crown "%, lingual surfaces of mandibular posterior teeth,
convex axial surface and inclined tooth surfaces .

In our study, the feather-edge group did not differ
significantly from the clinically advised shoulder group.
Based on these results, the feather-edge group is
mechanically feasible and suitable for zirconia molar
crowns. According to the study by Beuer et al. (2008), this
favourable outcome of feather-edge preparation can be
attributed to the pattern of stress developed during
loading™. The load on the coping increased, allowing it to
slide down the axial wall of the die without being limited by
the margin. That was followed by a concentration of
stress on the occlusal surface of the coping. Although the
feather-edge preparation was successful, the authors
claimed it was obsolete from a periodontal perspective.
However, histological evidence also exists showing no
difference in periodontal health among different finish
lines™. Furthermore, existing recommendations to avoid
vertical preparations were not supported by clinical
studies due to the performance of the restorations .
Additionally, in the present study, the anatomic and non-
anatomic core designs yielded similar fracture loads.
When an anatomic core design was tested, a porcelain
layer with an even thickness could be obtained. It is
known that an optimized zirconia structure design with
increased occlusal support and a veneering ceramic with
even thickness reduces the number and surface area of
chipping incidents®. However, in our study, increased
core thickness in the central pit region of the non-
anatomic cores, where stress was concentrated,
supported the brittle porcelain layer, which may have led
to similar fracture loads for crowns with anatomic core
designs. This may compensate for the advantages and
disadvantages of the core design; thus, the anatomic and
non-anatomic designs showed no statistically significant
differences.

The clinical ceramic crown does not have any set method
for testing its compressive strength. Its effect could be
observed in various types, such as finishing lines, core
designs, ceramic material, crown thickness, method of
luting, cyclic preload, thermocycling, loading condition,
and the elastic modulus of the supporting die.*"* The
literature indicates that the fracture load increases with
anincrease in the elastic modulus of the material used for
support.® The supporting Co-Cr die had an elastic
modulus of 200 GPa, which is much greater than that of
dentin at 12 GPa. It would be even lower in the case of a



natural tooth, acrylic resin, or a composite resin used as a
supporting model. However, the destruction of natural
teeth or acrylic resin due to high fracture loads, as cited in
the literature, would have been avoided.* In this study,
metal dies were taken into consideration to withstand
higher fracture loads without getting destroyed. The
groups were compared without data loss, unlike earlier in
vitro studies, which found the destruction of disease ** *.
Moreover, this method ensured the standardized
reproduction of all dies. Therefore, the outcome for all
groups under examination can be rightly compared.
However, there are still limitations to in vitro studies, so the
results must be interpreted cautiously.

It has been shown that masticatory loads range from
50-250 N, while parafunctional behaviours, including
bruxism, can generate loads between 500-1000 N *. All
groups evaluated in this study showed greater failure
loads than the maximum chewing forces. Thus, all test
specimens exceeded the limits of fracture resistance for
posterior restorations, as confirmed by previous in vitro
studies ** ¥. Based on the investigated fracture load, bi-
layered zirconia molar crowns exhibited a failure strength
ranging from 2598.37 N t0 4456.82 N.

Previous studies using similar pre-testing procedures
have concluded that artificial ageing by preload and
thermocycling can have a significant effect on ceramic
materials ***. In the present study, dynamic cyclic loading
was combined with thermocycling to simulate the ageing
of the specimens. The rapid change in temperature when
the restorations are submerged in baths could create
stresses in the specimens between the surface and the
bulk material. When tension and compression periodically
occur at a crack tip due to load cycles, the damage is
exacerbated by the presence of water. Hence, small
defects introduced during the fabrication process may
have a detrimental effect on the fatigue life of zirconia
restorations. The number of thermocycles and cyclic loads
in the present study was set to 10,000 cycles, based on
previous studies. Cyclic loads were performed with a
crosshead speed of 1 Hz.**

One of the common evaluation techniques for mechanical
properties is a one-cycle load-to-failure (static
compression) test method, particularly applied to the
loaded specimens *. The tests with fracture load subject
the specimens to very high stresses, much higher than
maximum chewing forces, and thus lead to controlled
failure at the site of stress concentration. These tests
involve loading specimens under controlled laboratory
conditions, thereby gaining a better understanding of the
variables under investigation. The direction and location of
the load application must be considered to simulate
functional loading during mastication. This would place a
silicon sheet between the loading indenter and the
restoration to prevent cracking the cone and mimic the
cushioning effect that food can play when placed between
opposing teeth **

The diameter of the loading piston affects the fracture
load.” In the current study, the diameter was considered
comparable to thatin similar research works, allowing for a
three-point contact between the piston and the occlusal
surface of the specimen. All these specimens were
cemented with the same loading conditions. Additionally,
the results may have been influenced by the adhesive
luting agent . After adhesive luting, all ceramic crowns
exhibited higher fracture resistance compared to
conventional cement®.

The hand layering technique was used in this study
because it is the most preferred technique among
laboratory technicians. When comparing the fatigue of
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veneered and heat-pressed zirconia crown systems, no
statistical difference was found between the two
techniques . Therefore, the results of this study should
be compared with other veneering techniques used in
other studies. In this in vitro study, artificial acrylic teeth
and CAD/CAM technologies allowed for the
manufacturing of molar crowns of identical size and
shape. Such uniformity is important for a reliable
comparison of different groups and may allow for
identifying single risk factors *.

Bi-layered zirconia crowns generally exhibited cohesive
fractures, and adhesive fractures were rare, as reported
in recent studies.” Cohesive fractures indicate that there
was a good interfacial bond between the core and the
veneer material, which is critical for the success of the
composite structures. Also, this study showed that failure
modes were not different from coping design, as stated in
the study by Ramos et al. (2015)%.

The design of in vitro studies has some inherent
limitations, which make it difficult to compare results with
clinical situations. One major limitation of the current
study was that the fracture load of the restorations was
evaluated under static loading after undergoing
thermocycling and cyclic loading procedures. In reality,
restorations are exposed to saliva, which is a dynamic
fluid with a complex mixture of organic and inorganic
components. Therefore, the test procedures should
employ stress corrosion or corrosion fatigue to provide an
accurate forecast of long-term restoration performance.”

CONCLUSION

The study found that single zirconia crowns did not alter
fracture load regardless of whether the framework design
was anatomic or non-anatomic. The highest fracture load
was achieved with a chamfer finish line for bilayered
zirconia crowns; however, clinically recommended
shoulder and minimally invasive feather-edge finish lines
had similar fracture loads. Less invasive finish-line
options may be preferred in certain indications, but more
clinical studies are needed before recommendations can
be made.

RECOMMENDATIONS

Future research should investigate the long-term stability
of minimally invasive finish lines, the impact of
cementation techniques, and the effects of various
occlusal loads on the fracture resistance and failure
modes of zirconia crowns.
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