ISSN 0973-2063 (online) 0973-8894 (print)
Bioinformation 21(8): 2643-2648 (2025) ©Biomedical Informatics (2025)

OPEN ACCESS GOLD

a709 SS320V N3dO
OPEN ACCESS GOLD

OPEN ACCESS GOLD

IO www.bioinformation.net
INFORMATICS Volume 21(8)

Received August 1, 2025; Revised August 31, 2025; Accepted August 31, 2025, Published August 31, 2025

Research Article

DOI: 10.6026 /973206300212643
SJIF 2025 (Scientific Journal Impact Factor for 2025) = 8.478
2022 Impact Factor (2023 Clarivate Inc. release) is 1.9

Declaration on Publication Ethics:

The author’s state that they adhere with COPE guidelines on publishing ethics as described elsewhere at https://publicationethics.org/. The authors
also undertake that they are not associated with any other third party (governmental or non-governmental agencies) linking with any form of
unethical issues connecting to this publication. The authors also declare that they are not withholding any information that is misleading to the
publisher in regard to this article.

Declaration on official E-mail:
The corresponding author declares that lifetime official e-mail from their institution is not available for all authors

License statement:
This is an Open Access article which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
credited. This is distributed under the terms of the Creative Commons Attribution License

Comments from readers:
Articles published in BIOINFORMATION are open for relevant post publication comments and criticisms, which will be published immediately
linking to the original article without open access charges. Comments should be concise, coherent and critical in less than 1000 words.

Disclaimer:

Bioinformation provides a platform for scholarly communication of data and information to create knowledge in the Biological/Biomedical domain
after adequate peer/editorial reviews and editing entertaining revisions where required. The views and opinions expressed are those of the author(s)
and do not reflect the views or opinions of Bioinformation and (or) its publisher Biomedical Informatics. Biomedical Informatics remains neutral and

allows authors to specify their address and affiliation details including territory where required.
Edited by Ritik Kashwani
E-mail: docritikkashwani@yahoo.com
Phone: +91 8804878162

Citation: Shyam ef al. Bioinformation 21(8): 2643-2648 (2025)

Fracture resistance of CAD-CAM ceramic versus
PFM endocrowns in cariously extracted mandibular
Teeth: An in vitro study

Arti Shyam!*, Alka Guptal, Harsh Chansorial, Mukesh Soni!, Kritika Kar! & Shivani Gupta?

1Department of Prosthodontics and Crown & Bridge, Government College of Dentistry, Indore, Madhya Pradesh, India; 2Department
of Orthodontics and Dentofacial Orthopaedics, Sri Dharmasthala Manjunatheshwara College of Dental Sciences, Dharwad,
Karnataka, India; *Corresponding author

Affiliation URL:
https:/ /www.gdcindore.com/
https:/ /www.sdmceds.org/

2643


https://www.gdcindore.com/
https://www.sdmcds.org/

ISSN 0973-2063 (online) 0973-8894 (print)
Bioinformation 21(8): 2643-2648 (2025)

Author contacts:

Arti Shyam - E-mail: artishyam58137@gmail.com

Alka Gupta - E-mail: dr.alka2000@gmail.com

Harsh Chansoria - E-mail: harsh.chansoria@gmail.com
Mukesh Soni - E-mail: drmukesh.sony@gmail.com
Kritika Kar - E-mail: kritikakar20@gmail.com

Shivani Gupta - E-mail: shivani2231.g@gmail.com

Abstract:
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The fracture resistance of Computer-Aided Design/Computer-Aided Manufacturing (CAD-CAM)-fabricated porcelain-fused-to-
metal (PFM) and all-ceramic (monolithic zirconia) endocrowns in cariously extracted mandibular premolars and molars. Sixty root
canal-treated teeth were restored and tested using standardized protocols. Fracture resistance was measured with a Universal Testing
Machine. Results showed significantly higher resistance in zirconia endocrowns across all tooth types. Thus, we show the use of
zirconia as a more durable restorative material for posterior teeth with structural compromise.
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Background:
One of the primary challenges in reconstructive dentistry lies in
the restoration of endodontically treated teeth with severely
compromised coronal hard tissue [1]. Rehabilitating such
extensively damaged teeth-whether due to advanced dental
caries or traumatic injury-requires meticulous planning,
innovative restorative strategies and precise clinical execution
[2]. Unlike changes in dentin composition, structural
compromise caused by caries, trauma, or material degradation
undermines the tooth’s integrity, thereby reducing both stiffness
and fracture resistance [3]. In particular, this diminished
structural integrity-when compared with vital, non-
endodontically treated teeth-increases the risk of microleakage at
restoration margins and crown fractures [4]. Furthermore, the
loss of pulpal vitality limits sensory feedback, making it more
difficult to detect early signs of structural compromise and
increasing susceptibility to fracture in non-vital teeth [5].
Traditionally, severely damaged teeth have been restored using
post-and-core systems in combination with crowns. However,
these conventional approaches often weaken the remaining
tooth structure, heightening the risk of root fracture and
jeopardising the long-term prognosis of the restoration [6].
Contemporary  restorative  approaches emphasize the
preservation of as much healthy tooth structure as possible and
among these; the endocrown has emerged as a minimally
invasive alternative [7]. The concept of the endocrown was first
introduced by Pissis in 1995. It is a monolithic restoration that
gains retention from both the internal walls of the pulp chamber
and the cavity margins, combining macromechanical and
micromechanical bonding mechanisms [8, 9]. Endocrowns are
particularly advantageous for posterior teeth with short, curved,
or fragile roots, as they require less invasive preparation and
better conserve the remaining tooth structure than traditional
post-and-core restorations.

High-strength ceramic materials, such as zirconia and lithium
disilicate, further enhance the fracture resistance of endocrowns,
making them suitable for withstanding high occlusal forces in
posterior regions [10]. With the advent of Computer-Aided

. S
Design/Computer-Aided Manufacturing (CAD/CAM)
technology, digital impressions and 3D printing, endocrowns
have become a reliable and increasingly utilized solution for
restoring endodontically treated teeth with substantial coronal
loss [11]. A key benefit lies in the endocrown’s design, which
spans the pulp chamber and enhances retention compared to
conventional crowns that rely solely on the remaining coronal
structure. This approach improves both macro- and
micromechanical stability, significantly reducing the risk of
restoration failure [12]. The success of endocrowns is influenced
by several factors, including the extent of residual tooth
structure, the design of the preparation, the adhesive protocol
and the selection of restorative materials. The mechanical
properties of ceramics such as zirconia and lithium disilicate
largely determine their performance in endocrown applications
[13]. Furthermore, the restoration’s design must facilitate proper
stress distribution and marginal fit to prevent fractures. The
choice of adhesive system also plays a vital role in achieving a
durable bond between the endocrown and the underlying tooth
structure [14]. Therefore, it is of interest to describe the
comparative effect of different restorative materials on the
fracture resistance of CAD-CAM ceramic and PFM endocrowns
in order to guide clinical decisions for endodontically treated
teeth with substantial coronal loss.

Methodology:

This study aims to evaluate and compare the fracture resistance
of PFM and All-Ceramic endocrowns for extracted carious
mandibular premolars and molars using the CAD-CAM
technique. The specific objectives are to assess the fracture
resistance of CAD-CAM PFM endocrowns for extracted carious
premolars, molars and premolar-molar (splinted) teeth, assess
the fracture resistance of CAD-CAM All-ceramic (Monolithic
Zirconia) endocrowns for the same group of extracted teeth and
compare the fracture resistance between CAD-CAM PFM and
All-ceramic (Monolithic Zirconia) endocrowns across different
groups. This study is an in vitro, prospective, experimental,
comparative and quantitative research project conducted at the
Government College of Dentistry, Indore and Madhya Pradesh,
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India. Fracture resistance testing was carried out at the
KAILTECH Test and Research Centre Pvt. Ltd., Indore. Ethical
approval was obtained from the institutional ethical committee
prior to the commencement of the study. The specimens selected
for this study include extracted mandibular premolars, molars
and premolar-molar combinations that have undergone root
canal treatment. These extracted teeth serve as the base samples
for creating the endocrown restorations using both PFM and All-
ceramic (Monolithic Zirconia) materials (Figure 1). Materials
tested in the study include metal alloy ingots for PFM from
Radiant Metals and Alloys Pvt., ceramic powders for PFM from
Ivoclar (IPS Classic Dentin) and Monolithic Zirconia from
UPCERA. The methodology for preparing these specimens
involves various materials and tools, such as face masks, sterile
gloves, dental plaster, assorted RCT files, guttapercha points and
composite restoration material, all sourced from reputable
manufacturers. The equipment and accessories used in this
study include a universal testing machine (Deepak Polyplast,
model DUTT-101), a digital extraoral lab scanner (Meditldentica
Depot), CAD software (Exocad® Germany), milling machines
for both Monolithic Zirconia and PFM (GTR DX5), a ceramic
furnace (VITA V60 I-line porcelain furnace), a zirconia sintering
machine (BLOOMDEN) and an IOPAR device (GOMEX wall-
mounted dental X-ray system). The tooth preparation for the
study utilized a range of materials, including dental burs for
tooth preparation, specifically Mani diamond burs of different
types (e.g., round bur-BC 31, TR 12, TF 12) and Airotor
handpieces (NSK, Europe GmbH). Additionally, PFM CAD
CAM wax blanks (MAARC CAD CAM milling wax) were used
to design and mill the restorations. RMGIC Cement Fusion Ultra
D/C was used to bond the endocrowns to the prepared teeth.
This technique ensures that the fracture resistance of both PFM
and All-Ceramic endocrowns is objectively evaluated, thereby
providing valuable information for comparing the two materials
in restoring endodontically treated teeth. The design, materials
and methods of the research are specifically chosen to provide a
comprehensive assessment of fracture resistance, offering
informative insights to the discipline of restorative dentistry.
Using the CAD-CAM method, this study follows several phases
aimed at assessing and comparing the fracture resistance of PFM
and All-Ceramic endocrowns for excised carious mandibular
premolars and molars. Selection and storage of the specimens
are the first steps in the approach. This work focused on sixty
extracted mandibular premolars and molars. Every specimen
showed carious lesions exactly on the occlusal surface and intact
proximal surfaces. Not discussed at all were past repairing
techniques, abrasion, or degradation. To preserve the specimens,
they were painstakingly cleaned with hydrogen peroxide and
then kept in distilled water at room temperature. To guarantee
the tooth's long axis ran perpendicular to the plaster block, each
specimen was then individually set on it. This mounting kept the
specimens steady during subsequent treatments. Root canal
treatment was then performed on the extracted tooth specimens.
This involved biomechanical preparation, which involved
creating an access cavity to reach the pulp chamber and canals.
Endodontic files were used and irrigation solutions were
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employed to disinfect the inner canal space. After cleaning, the
canals were dried and filled with sealer and obturated with
guttapercha to seal the canals. A radiograph was taken of each
obturated specimen to ensure proper filling. Tooth preparation
followed, adhering to a standardized protocol using the Shofu
endocrown and bridge tooth preparation kit. The specimens
were divided into two groups based on the materials used for
fabrication. Group I consisted of PFM endocrowns and Group II
consisted of all-ceramic (monolithic zirconia) endocrowns. The
tooth preparation for Group I was done with a buccal shoulder
and lingual chamfer finish line, while Group II was prepared
with a deep chamfer finish line on both the buccal and lingual
surfaces.

For the fabrication of the endocrowns, extraoral scanning was
carried out. The prepared teeth mounted on plaster blocks were
scanned using a digital extraoral scanner (Meditldentica Depot).
The digital impression was taken and the Standard Tessellation
Language (STL) file of the scanned models was obtained. The
endocrowns were designed using EXOCAD software and STL
files were created. A cement space thickness of 30 pm was
defined for the design. The next step was the fabrication of the
endocrowns. For the monolithic zirconia endocrowns, the STL
file was imported into the CAM software. A pre-sintered
zirconia block (UPCERA) was placed into the milling machine
and the zirconia was milled into the shape of the endocrown.
After milling, the zirconia was sintered in a high-temperature
furnace (1350-1530°C), followed by polishing with an acrylic
finishing and polishing kit. For the PFM endocrowns, the STL
file was also imported into the CAM software and a CAD/CAM
milling wax blank (MAARC CAD CAM milling wax) was placed
into the milling machine. The fabricated wax pattern underwent
standardized casting procedures to create the metal substructure
(Radiant Metals & Alloys Pvt.), which was then layered with
dental porcelain and fired in a high-temperature furnace. The
prosthesis was finished and polished using a ceramic finishing
and polishing kit. Once the endocrowns were completed,
cementation was carried out. The inner surfaces of the PFM and
all-ceramic endocrowns were evaluated for any voids, bubbles,
or marginal inadequacies. Resin-modified cement (Prevest Ultra
Fusion D/C Intro Pack Luting Resin Cement) was used for
cementation. The inner surface of the endocrown was cleaned
and dried before being luted with the cement. The endocrown
was placed on the prepared tooth with finger pressure to
maintain constant pressure after the initial set and excess cement
was removed using an explorer. Finally, the mechanical testing
of the specimens was performed. After cementation, all
specimens were mounted on acrylic resin blocks for testing. The
fracture resistance of the cemented specimens was measured
using a Universal Testing Machine (Deepak Polyplast, MODEL
NO. DUTT-101). The specimens were placed on a metal base at a
135 ° angle to the long axis of the tooth, with a stainless-steel ball
(3 mm in diameter) placed over it. The load was applied in a
vertical direction along the long axis of the tooth, ensuring that
the load contacted the central fossa before being applied. The
specimens were stabilized to prevent rotation and the fracture
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origin was observed at the point of loading. The force required
to fracture the specimens was measured in Newtons (N), with
the fracture resistance calculated as the maximum load N.m.
This testing provided quantitative data for comparing the
fracture resistance of PFM and all-ceramic endocrowns.

The data obtained in this study were subjected to statistical
analysis with the assistance of a statistician. The data were
compiled systematically and organized into a master table, from
which individual tables and graphs were generated for
presentation purposes. The statistical procedures were carried
out in two main steps: data compilation and statistical analysis.
Data were entered into an Excel spreadsheet and analyzed using
SPSS (Statistical Package for the Social Sciences) version 25.0.
The Kolmogorov-Smirnov test was performed to check for
probability distribution and it was found that the data followed
a normal distribution. Descriptive statistics were calculated as
mean * standard deviation and inter-group comparisons were
made using the independent test and One-way ANOVA. Post
hoc analysis was conducted using Tukey’s test, with a p-value of
<0.05 considered statistically significant. To analyze the data,
various statistical measures were used. The mean was calculated
by dividing the sum of all data values by the number of
observations. At the same time, the standard deviation (SD) was
used to describe the variability of the dataset. The standard error
of the mean (SEM) was calculated by dividing the SD by the
square root of the sample size. The Student t-test was applied to
compare two independent means, ensuring that the data were
normally distributed and the two samples had the same
variance. For comparing more than two groups, One-way
ANOVA was performed, followed by post hoc tests using
Tukey's Honestly Significant Difference test to determine which
group means were significantly different from one another. The
p-value was used to indicate the level of significance, with p >
0.05 considered not significant, p <0.05 considered important
and p < 0.01 and p < 0.001 indicating highly substantial and very
highly significant differences, respectively. The null hypothesis
for this study posited that there would be no significant
difference in the fracture resistance of PFM and All-Ceramic
(Monolithic Zirconia) endocrowns. Conversely, the alternative
hypothesis suggested that there would be a substantial
difference between the two materials in terms of their fracture
resistance when used for prosthodontic restorations.

Results:

The fracture resistance for the PFM and All-Ceramic (Monolithic
Zirconia) endocrowns was measured across three groups:
premolar, molar and premolar-molar endocrowns. The fracture
resistance values for the PFM endocrowns, where the fracture
resistance of premolar endocrowns (Group 1.1) ranged from
1029 to 1496 N, molar endocrowns (Group 1.2) from 1556 to 2502
N and premolar-molar endocrowns (Group 1.3) from 2160 to
2689 N. Similarly, the fracture resistance values for the All-
Ceramic endocrowns, where premolar endocrowns (Group 2.1)
showed a range from 2698 to 3049 N, molar endocrowns (Group
2.2) ranged from 2387 to 2672 N and premolar-molar
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endocrowns (Group 2.3) varied from 2589 to 3126 N. Statistical
analysis using one-way ANOVA revealed significant differences
in fracture resistance between the groups within the Zirconia
endocrowns. The premolar endocrowns had a mean of 1241.0 N
(Group 1.1), molar endocrowns had a mean of 1940.1 N (Group
1.2) and premolar-molar endocrowns had a mean of 2397.4 N
(Group 1.3) with a significant p-value of <0.001. Similar results
for the Zirconia endocrowns, with the premolar endocrowns
(Group 2.1) having a mean of 2830.6 N, molar endocrowns
(Group 2.2) a mean of 2517.0 N and premolar-molar endocrowns
(Group 2.3) a mean of 2876.5 N. The differences were again
statistically significant (p <0.001). A comparison of fracture
resistance between the PFM and Zirconia groups for premolar
endocrowns showed that Zirconia (Group 21) had a
significantly higher mean fracture resistance (2830.6 N) than the
PFM group (Group 1.1), with a mean of 1241.0 N (p-value
<0.001).

TOTAL NUMBER OF
SAMPLES
(n=60)
GROUP 1- PFM GROUP 2- ALL
ENDOCROWN CERAMIC(ZIRCONIA)
(n=30) ENDOCROWN( n=30)

2.1 PREMOLAR
1.1 PREMOLAR —  ENDOCROWN
NDOCROWN(n=10) (n=10)

1.2 MOLAR 2.2 MOLAR
| | enpocrown || ENDOCROWN
(n=10) (n=10)
1.3 PREMOLAR MOLAR-
ENDOCROWN | [ AR
i {SPLINTED) (n=10)
(n=10)

Figure 1: Total number of samples

Similarly, for molar endocrowns, Zirconia (Group 2.2) had a
mean of 2517.0 N, which was significantly higher than the PFM
group (Group 1.2) with a mean of 1940.1 N (p-value <0.001).
Table 8 provides an inter-group comparison, highlighting the
statistical significance between the different endocrown
materials and configurations. The p-values for most
comparisons, such as between Group 1.1 and Group 2.1 (p-value
<0.001), indicate significant differences, except for the
comparison between Group 1.3 (PFM Premolar-Molar
Endocrown) and Group 2.2 (Zirconia Molar Endocrown), which
was not significant (p-value = 0.761). In terms of intra-group
comparisons (Table 1), significant differences were found
between the PFM and Zirconia groups, with p-values for the
majority of comparisons being less than 0.05, indicating that the
fracture resistance of the Zirconia endocrowns was consistently
greater than that of the PFM endocrowns. Finally, the graphical
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representation of the fracture resistance across the different
groups, shown in Figure 2, visually supports the statistical
findings, demonstrating higher fracture resistance in the
Zirconia groups compared to the PFM groups. The p-values
indicate the statistical significance of the differences between the
groups. Significant differences are marked with an asterisk (*).

Table 1: Intra-group comparison

Group Comparison Mean Difference  p-value
Group 1.1vs. Group 1.2 -699.10 <.001*
Group 1.1 vs. Group 1.3 -1156.40 <.001*
Group 1.1 vs. Group 2.1 -1589.60 <.001*
Group 1.1 vs. Group 2.2 -1276.00 <.001*
Group 1.1 vs. Group 2.3 -1635.50 <.001*
Group 1.2 vs. Group 1.3 -457.30 <.001*
Group 1.2 vs. Group 2.1 -890.50 <.001*
Group 1.2 vs. Group 2.2 -576.90 <.001*
Group 1.2 vs. Group 2.3 -936.40 <.001*
Group 1.3 vs. Group 2.1 -433.20 <.001*
Group 1.3 vs. Group 2.2 -119.60 .761
Group 1.3 vs. Group 2.3 -479.10 <.001*
Group 2.1 vs. Group 2.2 313.60 .011*
Group 2.1 vs. Group 2.3 -45.90 .995
Group 2.2 vs. Group 2.3 -359.50 .002*

FRACTURE RESISTANCE

3000 2.9;135
= yc00 2374 i

M 1]

:(:LFJ ‘

2%&5

1

GROUP 1.1 GROUP 1.2 GROUP 1.3 GROUP 2.1 GROUP 2.2 GROUP 2.3

Figure 2: Fracture resistance among different groups

Discussion:

Endodontic treatments, which are routinely performed in dental
practices, often necessitate the removal of substantial tooth
structure, potentially compromising the tooth's overall strength
and long-term durability [15]. This structural weakening is
particularly evident in posterior teeth, which are more
susceptible to fractures following root canal therapy. Due to
their anatomical and functional demands, these teeth typically
require protective cusp coverage. In such scenarios, endocrowns
have emerged as a reliable restorative option, especially when
there is significant coronal loss, limited interocclusal space, or a
reduced clinical crown height. Moreover, they are particularly
advantageous in cases where conventional adhesive restorations
may not be feasible [8]. Unlike traditional crowns, which require
extensive tooth reduction and post-placement within the root
canal to enhance retention, endocrowns employ a conservative
and innovative approach. Characterized by a butt-joint margin
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at the occlusal surface, the restoration extends into the pulp
chamber, securing macromechanical retention without intruding
further into the root canal system [14]. This design eliminates the
need for posts, thereby preserving more natural tooth structure
and reducing the risk of root fractures commonly associated
with post placement. The minimally invasive preparation and
simplified clinical protocol of endocrowns also reduce both
chairside and operative time, making them an ideal solution for
restoring severely damaged posterior teeth [16]. Introduced by
Pissis in 1995, the endocrown challenged traditional post-and-
core concepts by reconstructing non-vital teeth using a
monolithic, one-piece restoration composed entirely of ceramic
or composite material. This design engages the pulp chamber
and, to a limited extent, the root canal, employing a small endo-
core for added retention while avoiding traditional post systems.
The result is enhanced structural integration and stability,
offering a conservative yet robust alternative for restoring
endodontically treated teeth [17]. Endocrowns achieve retention
through contact with the internal walls of the pulp chamber and
cavity margins, complemented by micromechanical bonding via
adhesive cementation. Initially proposed as a replacement for
metal post-and-core systems, the monobloc approach of
endocrowns provides a conservative, efficient and aesthetically
pleasing solution for structurally compromised teeth. Their long-
term clinical success is closely tied to their ability to withstand
functional occlusal forces. Manufacture primarily from materials
such as zirconia and porcelain-fused-to-metal (PFM),
endocrowns exhibit mechanical properties that contribute
significantly to their strength and resistance to functional
stressors [18]. PFM crowns have been widely used in restorative
dentistry due to their favourable combination of strength and
esthetics. The metal substructure provides mechanical stability,
while the porcelain veneer mimics the natural appearance of
teeth. PFM endocrowns are reported to offer acceptable fracture
resistance, particularly in posterior teeth subjected to high
occlusal loads. The bonding between the metal and porcelain-
achieved through compressive forces, mechanical interlocking
and van der Waals interactions-enhances the restoration’s
durability and performance [19].

In contrast, zirconia has gained increasing popularity owing to
its superior mechanical properties, particularly its high fracture
toughness. Monolithic zirconia endocrowns, fabricated from a
single zirconia block, are well-suited for posterior restorations
under significant occlusal stress, as they effectively resist both
fracture initiation and propagation [20]. Furthermore,
advancements in zirconia formulations have produced high-
translucency variants that improve esthetic integration with
natural dentition [21]. The fracture resistance of zirconia
endocrowns is influenced by several critical factors, including
the precision of the restoration’s design, the specific zirconia
composition and the quality of adhesive bonding and the
magnitude of masticatory forces. A thorough understanding of
these variables is essential to ensure the long-term success of
zirconia-based restorations [22]. The integration of CAD/CAM
technology has revolutionized the design and fabrication of
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endocrowns. Precise digital planning and milling enable [2] KashwaniR etal. Oral Sphere ] Dent Health Sci. 2025 1:29.
superior marginal fit, preservation of remaining tooth structure [DOI: 10.5281 /zenodo.14278682]
and improved mechanical performance and durability. [3] Spencer P et al. Ann Biomed Eng. 2010 38:1989. [PMID:
Additionally, the use of digital workflows significantly reduces 20195761]
chairside time, thereby improving treatment efficiency and [4] Alshabib A et al. Bioengineering (Basel). 2023 10:551. [PMID:
patient comfort [23]. In discussing the role of endocrowns in 37237621]
restoring endodontically treated teeth, it is essential to highlight  [5] https://www.ncbi.nlm.nih.gov/books/NBK589664/
the findings of Jalalian ef al. (2024) [24], which explore the [6] Gavriil D et al. Br Dent J. 2021 231:343. [PMID: 34561585]
significant advantages of endocrowns, particularly in terms of [7] Dogui H et al. Case Rep Dent. 2018 2018:1581952. [PMID:
their ability to restore severely damaged posterior teeth. The 30228915]
study emphasizes the structural challenges faced by teeth [8] AlDabeeb DS et al. Cureus. 2023 15:e49947. [PMID:
following endodontic treatment, which often leads to substantial 38058523]
loss of coronal tooth structure, compromising the tooth's [9] Binrayes A et al. Cureus. 2024 16:74394. [PMID: 39677252]
strength and increasing its susceptibility to fractures. This is  [10] Mezied MS et al. | Pharm Bioallied Sci. 2022 14:S39. [PMID:
particularly evident in posterior teeth, where the functional 36110800]
demands and occlusal forces are higher. The present work [11] Kashwani Ritik et al. Community Pract. 2024 21:123. [DOI:
highlights the improved performance of zirconia in this respect 10.5281/zenodo.11485287 ]
by providing significant additional insights into the fracture [12] Ben Othmen et al. Prosthodontics, 2023 73:307.
resistance of PFM and zirconia endocrowns. These findings [DOI:10.5114/ps/177088]
contribute to the growing body of research on endocrown [13] Samra N et al. BMC Oral Health. 2024 24:670. [DOI:
materials, particularly in terms of their mechanical properties 10.1186/512903-024-04381-9]
and medicinal efficacy. Zirconia is a consistently preferred [14] Nandalur KR et al. Med Sci Monit. 2025 31:¢948308. [DOI:
choice for dental materials, especially in challenging clinical 10.12659/MSM.948308]
situations that require minimal tooth preparation due to its  [15] Marvaniya ] et al. Cureus. 2022 14:€25984. [DOI:
remarkable fracture resistance. Future research should examine 10.7759/ cureus25984]
the long-term performance of these materials in conjunction with ~ [16] Wang X et al. Quintessence International (Berlin, Germany:
factors such as material thickness, cementation techniques and 1985). 2019 50:8. [DOI: 10.3290/j.qi.a41499]
the impact of occlusal stresses on the lifetime of restorations. [17] Mezied MS et al. | Pharm Bioallied Sci. 2022 14:S39. [DOI:
10.4103/jpbs.jpbs_159_22]
Conclusion: [18] Elashmawy Y et al. | Indian Prosthodont Soc. 2021 21:269.
Zirconia endocrowns exhibit better fracture resistance than PFM [DOI: 10.4103 /jips.jips_91_21]
endocrowns. Thus, they are a more consistent alternative for  [19] https://www.ncbi.nlm.nih.gov/books/NBK304693/
treating structurally problematic teeth. These restorations can  [20] Daou EE et al. Open Dent J. 2014 8:33. [DOIL:
achieve increased accuracy and strength through the use of 10.2174/1874210601408010033]
CAD/CAM technologies. Through guided material decisions [21] Juntavee N et al. | Clin Exp Dent. 2021 13:¢1006. [DOI:
and application tactics, constant research will yield improved 10.4317 /jced58717]
long-term therapeutic results. [22] Gaafar S.S. et al. BMC Oral Health 2025 25:176.
[DOI:10.1186/512903-025-05466-9]
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