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ABSTRACT

Background: Anterior ceramic fixed prostheses, such as bridges and resin-bonded fixed partial dentures (RBFPDs), often use zirconia or
lithium disilicate. Their success depends on optimal flexural strength and favorable stress distribution to abutment teeth, both influenced
by connector design. Objective: This systematic review evaluates the influence of connector design on stress distribution and flexural
strength of anterior zirconia and lithium disilicate prostheses using Finite Element Analysis (FEA) or in vitro testing. Methods: Following
PRISMA guidelines, studies published between 2015 and 2025 were searched in PubMed, Scopus, and Google Scholar. Eligible full-text
English articles examined anterior fixed prostheses made of zirconia or lithium disilicate through FEA or in vitro testing. Results: Seven
studies met the criteria. Round connectors in both materials showed the highest flexural strength under oblique loading, while triangular
zirconia connectors performed best under vertical loading. Zirconia exhibited uniform stress distribution, whereas lithium disilicate
showed balanced stress. Rectangular lithium disilicate connectors displayed more even stress distribution than trapezoidal designs.
Double-ended RBFPDs had lower stress than single-ended designs. Conclusion: Connector design and ceramic material critically influence
stress distribution and flexural strength in anterior fixed prostheses. (IJP 2025;6(2):157-162)

Introduction

The rehabilitation of anterior tooth loss presents a clinical challenge that
requires balancing aesthetic and biomechanical demands. One of the most
widely used prosthodontic approaches is the fabrication of fixed dental
prostheses in the anterior region using ceramic materials such as zirconia
and lithium disilicate, Both materials are known for their excellent optical and
physical properties; however, they exhibit fundamental differences in light
transmission capability, rigidity, and fracture resistance.?

Zirconia is a polycrystalline ceramic material with high stress
distribution and flexural strength, making it the preferred choice for cases
with high occlusal loads. In contrast, lithium disilicate, a silica-based glass
ceramic, offers superior translucency and adhesion, making it highly suitable
for anterior teeth restorations with high aesthetic demands.?# Although both
materials have been extensively used, the success of a three-unit fixed
restoration is greatly influenced by the design of the connector the area
linking the pontic and the retainer which serves as the load transmission
zones

An improper connector design can lead to excessive stress
concentration and ultimately trigger structural failure, especially in anterior
teeth that receive complex lateral loading. Therefore, the selection of connec-
tor dimensions and geometry becomes an important factor in supporting
the mechanical strength of the restoration.é In this context, the Finite Element
Analysis (FEA) method has become a highly useful numerical analysis tool
for evaluating stress distribution in restorative structures non-destructively.
Through 3D modeling and masticatory condition simulations, FEA can

provide a more accurate representation of the biomechanical
response of a restoration design before being clinically tested’s a
highly useful numerical analysis tool for evaluating stress distribution
in restorative structures in a non-destructive manner. Through 3D
modeling and mastication simulation, FEA provides a more accurate
representation of the biomechanical response of a restoration design
prior to clinical testing.”#

Several in vitro and FEA studies have examined the
relationship between connector design and the type of ceramic
material on the stress distribution and flexural strength of a fixed dental
prosthesis. However, the findings remain heterogeneous and have not
yet produced an optimal connector design for each material type,
particularly in anterior fixed dental prosthesis cases? In addition, there
are still limited systematic reviews that specifically focus on evaluating
stress distribution and flexural strength in anterior fixed dental
prostheses made of zirconia and lithium disilicate with varying
connector designs using the FEA method.

Based on this background, this systematic review aims to
analyze the stress distribution and flexural strength of anterior fixed
dental prostheses made of zirconia and lithium disilicate with varying
connector designs through finite element analysis and in vitro
approaches. This review is expected to provide a strong scientific
basis for clinicians in determining the connector design and material
of anterior fixed dental prostheses in relation to flexural strength and
stress distribution.
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Table 1. Literature search strategy according to PICO criteria

Component

Description

Population (P)
Intervention (1)
Comparison (C)
Outcome (O)

Tooth models with a single anterior tooth loss rehabilitated using a fixed dental prosthesis.

Use of zirconia and lithium disilicate materials.

Different connector designs.

Biomechanical performance in terms of stress distribution and flexural strength of anterior fixed dental
prostheses.

Table 2. Summary database

First screening Custom Subject Document type, Title Abstract Full text
Data Base based on Range Area Source type, screening  screening screening
keywords (2015-2025) Language,
Open
access
PubMed 39 10 9 8 6 3 3
Google Scholar 101 44 6 6 6 4 4
Scopus 37 15 8 4 4 3 0
TOTAL 177 69 23 18 16 10 7

Table 3. Risk of bias assessment of included studies according to the

applied
Appraisal Tools
Article Type of Study Checklist / Conclusion Level Quality
Title Tools Assesment
Assesment
Effect of Two Connector In-vitro JBI Checklist for Clear objectives, standardized groups High
Designs on the Fracture Quasi- Experimental  and tools, significant results.  Model
Resistance of All-ceramic core Studies not a clinical form. Worthy of inclusion.
materials for Fixed Dental
Prostheses: An in- vitro study
Evaluation of Flexural In-vitro JBI Checklist for High compliance High
Strength of Zirconia Using Quasi- Experimental  with the checklist, few clinical
Three Different Connector Studies limitations. Suitable for review.
Designs: An In Vitro Study
Finite Element Analysis (FEA) FEA Critical The model is Low
of the Stress Appraisal very simple, many
Behavior of Some Dental Checklist for technical parameters are not explained.
Materials FEA Studies Itis only suitable as a general reference,
not as primary data.
Mechanical Evaluation of Two FEA Critical All FEA High
Different Zirconia- Reinforced Appraisal technical criteria were met, high quality,
Lithium Silicate Ceramics: A Checklist for eligible for systematic review.
Finite Element Analysis FEA Studies The FEA methodology is very robust, High
Optimal design of the retainer FEA Critical with realistic models based on CT scans
and connector for a lithium Appraisal and comprehensive biomechanical
disilicate resin- bonded fixed Checklist for parameters. It is suitable for systematic
dental prosthesis: Finite FEA Studies review.
element and Weibull analyses
Structural Integrity of Anterior FEA Critical Clinical model based on 3D scanning, High
Ceramic Resin- Bonded Fixed Appraisal complete parameters, valid analysis.
Partial Dentures: A Finite Checklist for Suitable for systematic review.
Element Analysis FEA Studies
Biomechanical analysis of FEA Critical An anatomically realistic approach, High
stress distribution and failure Appraisal thorough in material selection and
risk in mandibular incisors CheckKlist for design, and supported by probabilistic
restored with resin- bonded FEA Studies failure analysis (Weibull).
fixed partial dentures using
CAD/CAM materials and
restoration designs
Review

Literature Search Strategy

This systematic literature review was
conducted to analyze the stress distribution and flexural
strength of anterior ceramic fixed dental prostheses
based on connector design using the Finite Element
Analysis (FEA) method. The review was structured
according to the PICO framework (Population, Interven-

tion, Comparison, and Outcome), as presented in table 1.

This strategy aimed to critically analyze
relevant literature regarding the influence of connector
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design and ceramic material type on stress distribution
and flexural strength in anterior fixed dental prostheses.
The Inclusion criteria for this systematic review were:
Articles published in English between 2015 and 2025;
Studies using anterior fixed dental prosthesis models;
Studies involving zirconia and lithium disilicate materi-
als; Evaluations of stress distribution and flexural
strength; Studies employing the Finite Element Analysis
(FEA) method or in vitro testing; Full-text open access
articles. The exclusion criteria were: Review articles,
case reports, or descriptive/narrative studies lacking
quantitative data; Studies using posterior fixed dental
prosthesis models; Articles with restricted access.

Data Selection and Extraction Process

The literature search was systematically
conducted through the PubMed, Google Scholar, and
Scopus databases. Search terms were developed
based on the research question using appropriate
keywords combined with Boolean operators (AND, OR,
NOT), and quotation marks ("...") were applied to
ensure precise search phrases in each database. The
Boolean keyword combinations used were as follows,
Google Scholar: (("anterior fixed prostheses” OR "anteri-
or bridge” OR "anterior RBFPD") AND (“zirconia” OR
“lithium disilicate”) AND (“connector design”) AND
("finite element analysis” OR "FEA") AND (“flexural
strength” OR "stress distribution”)) PubMed: ((“anterior
fixed prostheses[All Fields]" OR "anterior bridge[All
Fields]” OR “anterior RBFPD[AIl Fields]") AND (“zirco-
nia[MeSH Terms]” OR “lithium disilicate[All Fields]")
AND (“connector design[MeSH Terms]") AND (“finite
element analysisfMeSH Terms]” OR "FEA") AND
("flexural strength[MeSH Terms]” OR “stress distribu-
tion[All Fields]")) Scopus: TITLE-ABS-KEY (“anterior
fixed prostheses” OR “anterior bridge” OR "anterior
RBFPD") AND TITLE-ABS-KEY (“zirconia” OR “lithium
disilicate”) AND TITLE-ABS-KEY (“connector design”)
AND TITLE-ABS-KEY (“finite element analysis” OR
"FEA") AND TITLE-ABS-KEY (“flexural strength” OR
"stress distribution”).

The selection process was carried out in two
stages. The first stage involved screening based on titles
and abstracts, while the second stage consisted of a
fulltext evaluation of the selected studies. The assess-
ment was performed independently, and after final
confirmation of eligible studies, data were systematically
extracted. Extracted data included general information
such as publication title, author names, journal source,
and year of publication.

Study Selection

The process of literature search and selection
was conducted systematically using the established
PICO strategy and predefined inclusion and exclusion
criteria,

From the initial search results using the
keyword strategy developed based on the PICO
approach, a total of 177 articles were identified. After
further filtering based on publication year (2015-2025),
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Table 4. Data extraction results

Research Type of

anterior GTC

Material Abutment

Connector
Design

Method Result

Sharma et al, 2020 FPD

3unit all-ceramic FPD
anterior

Yitrium-tetragonal zirconia

polycristals, Milled Lithium

disilicate glass ceramic and
Lost-wax/ heat-pressed

10 rectangular bars with dimensions
30 mm (L) x 5 mm (W) x5 mm (H)
5 bars are made with sharp curved
connectors and 5 bars are made

In vitro study The curved connector design on yttrium-
tetragonal zirconia polycrystals and lost-wax
/heat-pressed lithium disilicate glass ceramics

can be considered as the preferred solid

lithium disilicate glass
ceramic

Ahmed, M et al, 2020 FPD Zirconia

Fransesco, P et al,2025 FPD Zirconia, lithium disilicate
(IPS emax CAD) dan
3Dprinted composite

(Varseosmile crown plus)

Botsali, M et al, 2024 1Tooth-supported anterior Zirconia-reinforced lithium
crown silicate ceramics
2Tooth-supported poste-

ror crown

3. Tooth-supported 3 unit

bridge

4.Implant-supported

anterior crown

5.Implant-supported

posterior-crown

6.Implant-supported

3-unit bridge

Liu, Y et al, 2025 Resin Bonded Fixed Par-
tial Denture (RBFPD) can

tilever design

Lithium disilicate

Resin Bonded Fixed Par-
tial  Denture (RBFPD)
cantilever design

Osman, M et al, 2023 Lithium disilicate dan zirconia

Wang, H etal,2024  Resin  Bonded  Fixed
Partial Denture (RBFPD)

1IPS emax CAD
2IPS emax ZirCAD
3Vita Enamic
4Lava Ultimate
Vitablocs Markl!

3 unit all-ceramic FPD
anterior
Mand 21
(3 unit all-ceramic
FPD)

Caninus and Premolar
2

Caninus

Central Incisor

Left & right central
incisor mandibula

with round curved connectors.

Round connector
Oval connector
Triangle connector

©)

Rectangular and trapezoid

Rectangular and trapezoid

Single ended & double ended

In vitro study

FEA

FEA

FEA

FEA

FEA

ceramic core materials for FDPs, as they have
the highest failure load and flexural strength.

The highest flexural strength was found in
triangular connectors  with vertical loading
and the lowest with oblique loading.

Lithium disilicate exhibits a balanced stress
distribution and has proven to be a versatile
material suitable for anterior restorations and
restorations with moderate loads. Its superior
aesthetic properties make it an attractive
choice for anterior areas.

Tooth-supported  restorations exhibit lower
stress  distribution  values compared to
implant-supported restorations of the same
type. Stress distribution is higher and more
widely distributed across a larger surface area
under oblique loading compared to vertical
loading. Overall, the stress distribution
generated in the single crown model is higher
than the stress generated in the bridge model.
The implant-supported bridge model under
oblique loads shows the highest stress
distribution. However, neither the zirconia-rein-
forced lithium silicate milling nor the pressed
form affects the stress concentration area and
distribution.

The shape of the connector, the type of
retainer, and the placement of the retainer
affect the RBFPD stress distribution, and the
lowest stress distribution is observed in the
rectangular group. The Labial Contact-RBFPD
group showed the lowest maximum principal
stress distribution (348.2 MPa) and minimum
principal stress (491 MPa) under regional
loading and the lowest equivalent stress (2734
MPa) and maximum principal stress (3560
MPa) with a protrusive position. The Labial
Veneer RBFPD group showed the lowest
equivalent stress (520 MPa), the lowest
maximum principal stress (475 MPa) and the
lowest minimum principal stress (104 MPa) at
the maximum intercuspal position, the lowest
minimum principal stress (104 MPa) at the
protrusive position, and the lowest equivalent
stress (46.7 MPa) at the lateral position.

The Palatal Veneer-RBFPD group showed the
lowest equivalent stress (2685 MPa) under
regional loading and the lowest maximum
principal stress (377 MPa) and minimum
principal stress (202 MPa) under lateral
loading.

Higher loads indicate greater maximum
equivalent stress distribution on both materials,
regardless of connector width and shape.
Loads of 200 N and 150 N simulated on lithium
disilicate prostheses with various shapes and
dimensions resulted in connector fracture. In
contrast, loads of 200 N, 150 N, and 100 N with
rectangular connectors simulated on zirconia
were able to withstand the load. However, two
trapezoidal zirconia connectors were unable to
withstand the load and resulted in fracture.
Oblique loading produces the highest stress
and displacement for single-ended RBFPDs.
Lava Ultimate has the largest displacement
and main stress distribution, while IPS emax
ZirCAD shows the highest equivalent stress
distribution. IPS emax CAD shows the lowest
displacement and main stress among
double-ended RBFPDs under oblique loading.

Rismayasari Uly et al

document type, English language, and openaccess
availability, 18 articles were deemed eligible for further
review.

The first screening stage was carried out
based on the article titles, resulting in 16 articles. Subse-
quently, a comprehensive abstract review was per-
formed, yielding 10 articles that were considered relevant
and met the criteria for full-text evaluation. After the final

assessment for eligibility according to the inclusion and
exclusion criteria, seven articles were found to meet all
requirements and were ultimately included in the final
analysis, which is presented in table 2.

The PRISMA 2020 flow diagram was utilized
in this study to illustrate the article selection process in a
transparent and systematic manner. The diagram
outlines the stages of identification, screening, eligibility
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Identification

Screening

Included

Identification of new studies via databases and registers

Records identified from:
Databases (n = 177)

Records removed before screening:
}—h Records marked as ineligible by automation

tools (n = 108)

Records screened Records excluded
(n=69) (n=46)

!

Reports sought for retrieval Reports not retrieved
(n=23) (n=5)

Reports assessed for eligibility
=18)

Reports excluded:
’—- FPD posterior (n = 10)
implant supported (n = 1)

New studies included in review

(n=7)

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews

and Meta Analyses)

assessment, and final inclusion of studies that met the
criteria for qualitative analysis. Screening was performed
based on the predefined inclusion and exclusion criteria,
while also considering the methodological rigor and
relevance of each study to the objectives of this system-
atic review. The complete literature selection process is
presented in the PRISMA (Preferred Reporting ltems for
Systematic Reviews and Meta-Analyses) flow diagram
below.

Quality Assessment

Methodological quality assessment was
performed on all articles included in this systematic
review to evaluate the risk of bias and the appropriate-
ness of data for further synthesis. The assessment
instruments were adapted according to the type of
study being reviewed. For in vitro studies, the JBI Check-
list for QuasiExperimental Studies was applied, as it is
appropriate for evaluating nonrandomized laboratory
experiments. Meanwhile, for Finite Element Analysis
(FEA) based studies, the Critical Appraisal Checklist for
FEA Studies was used. This checklist was structured
based on biomechanical validity principles, including
geometric model accuracy, material property validity,
boundary conditions, mesh quality, and transparency in
discussing methodological limitations.

The seven included studies, five were FEA
based and two were in vitro studies. The quality assess-
ment results indicated that most studies demonstrated
high methodological quality, meeting nearly all relevant
evaluation parameters.

This assessment provides an essential
foundation for weighting the evidence of each study
during the data synthesis and final interpretation stages.
The detailed quality appraisal results are presented in
Table 3 below.

Data Synthesis
In analyzing anterior ceramic fixed dental
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prostheses particularly regarding connector design and
material type a comprehensive synthesis was conduct-
ed based on seven published scientific studies. These
studies employed various methods, including Finite
Element Analysis (FEA), in vitro testing, and dynamic
loading simulations, to evaluate stress distribution and
flexural strength in zirconia- and lithium disilicate-based
fixed dental prostheses.

Various connector designs, such as round,
triangular, oval, and sharp, were investigated. The
findings revealed that both the shape and cross-section-
al area of the connector significantly influence stress
concentration and flexural strength. The triangular
connector design demonstrated the highest flexural
strength under vertical loading, while the sharp-edged
connector exhibited the lowest strength under oblique
loading conditions.

While zirconia showed a more uniform stress
distribution and superior longterm durability, lithium
disilicate provided a better balance between stress
distribution and esthetics, making it the preferred materi-
al for restorations in the anterior region.

Overall, these findings emphasize that
optimizing connector design particularly in terms of
height, geometry, and dimensions is a key factor in
determining the long-term clinical success of anterior
ceramic fixed dental prostheses.

Result
Among the included studies, five studies (71%) analyzed
stress distribution in anterior ceramic fixed dental
prostheses using the Finite Element Analysis (FEA)
method. These studies included those conducted by
Francesco et al. (2025), Botsali et al. (2024), Osman et al,
(2023), Wang et al. (2024), and Liu et al. (2025). The
results of these investigations consistently indicated that
the stress distribution pattern is strongly influenced by
connector design, loading direction, and material
properties, Connector designs with rounded or rectan-
gular  cross-sections consistently reduced  stress
concentration in the cervical area of the pontic
compared with sharp or angular designs, leading to a
more even distribution of occlusal forces across anterior
ceramic bridges 511315

Conversely, only three studies (43%) focused
on evaluating the flexural strength of ceramic restora-
tions, including those conducted by Sharma et al. (2020),
Ahmed et al. (2020), and Osman et al. (2023). The
smaller number of studies addressing flexural strength,
compared to those examining stress distribution, can be
scientifically explained by methodological differences
between destructive in vitro testing and FEA simula-
tions. Flexural strength tests require standardized
physical specimen fabrication and load-to-failure
testing, which are subject to high variability and limited
clinical representation. In contrast, the FEA approach
allows for non-destructive simulations with broader
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variations in design parameters, connector geometry,
and material types, making it a more commonly
employed method in modern ceramic prosthodontic
research,101213

Regarding the loading direction, five studies
(71%) Ahmed et al. (2020), Botsali et al. (2024), Osman et
al. (2023), Wang et al. (2024), and Liu et al. (2025) investi-
gated oblique loading. Most of these studies reported
that oblique loading produced higher maximum equiva-
lent stress values and greater deformation compared to
vertical loading, thereby increasing the risk of fracture in
the connector and pontic regions. These findings under-
score the importance of considering the direction of
occlusal forces in the design of anterior prostheses,
particularly in cases involving eccentric contacts or
lateral loading.5101315

In addition, five studies (71%) also analyzed
vertical loads on restorations, including Ahmed et al.
(2020), Francesco et al. (2025), Botsali et al. (2024),
Wang et al. (2024), and Liu et al. (2025). Vertical loading
generally results in a more localized stress distribution
around the connector, with lower equivalent stress
values compared to oblique loading. These combined
results indicate that loading conditions have a direct
influence on the mechanical behavior of ceramic
prostheses and should be an important variable in
connector design.5101315

Discussion
Anterior fixed dental prostheses (FDPs) have high

aesthetic and functional demands, making the selection
of materials and prosthesis design crucial for longterm
clinical success. Based on the synthesis of the seven
systematically reviewed studies, it was found that both
ceramic material type and connector design significant-
ly influence stress distribution and flexural strength of
anterior restorations ceramic anterior fixed denture.

The stress distribution in fixed dental prosthe-
ses (FDPs) and resin-bonded fixed partial dentures
(RBFPDs) is greatly influenced by the material type and
connector design used. Based on Finite Element Analy-
sis (FEA) and in vitro studies, it was observed that round,
rectangular, and triangular connector designs provided
more uniform stress distribution compared to the oval
design. The study by Francesco et al. (2025) reported
that lithium disilicate demonstrated a wellbalanced
stress distribution. Botsali et al. (2024) found that
tooth-supported FDPs exhibited lower stress values
than implant-supported FDPs. Meanwhile, Osman et al.
(2023) indicated that rectangular connectors simulated
in zirconia could withstand higher loads, whereas two
trapezoidal zirconia connectors failed under similar
conditions, resulting in fracture. 5113

According to Wang et al. (2024), oblique
loading produced the highest stress values in
single-ended RBFPDs and the lowest in double-ended
RBFPDs. Liu et al. (2025) also reported that connector
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shape, retainer type, and retainer position influenced
stress distribution within RBFPDs."'> The lowest stress
values were found in the group with rectangular
connectors, particularly those featuring a rectangular
cross-section  with  rounded concavities, which
effectively reduced stress concentration in the cervical
pontic area, thereby decreasing the risk of fracture. 214
This is in line with the theory that states that geometric
changes such as sharp angles, small curves, small
radius in the embrasure area of the connector often
causes stress concentration, where the local stress
values are significantly higher than the average stress
across the section. This phenomenon, known as the
notch effect, is a primary cause of crack initiation in
ceramic restorations. A small radius (sharp curvature at
the connector) increases tensile stress, thereby facilitat-
ing crack initiation and accelerating fracture failure. In
contrast, a larger radius or more rounded connector
cross-section  reduces stress concentration and
enhances fracture resistance.

From the material perspective, zirconia
demonstrates superior structural resistance under both
vertical and oblique loads, with lower equivalent stress
values compared to lithium disilicate, particularly under
oblique loading (Wang et al, 2024; Francesco et al,
2025). However, lithium disilicate exhibits a more
balanced stress distribution and biomechanical behav-
ior better suited for the anterior region, making it the
material of choice for cases with high esthetic
demands.1315

The flexural strength of anterior ceramic
restorations also varies significantly depending on the
material type, connector design, and type of fixed dental
prosthesis. Ahmed et al. (2020) found that in zirconia, the
triangular connector design exhibited the highest
flexural strength under vertical loading, whereas the
round design performed better under oblique loading.
This finding indicates that connector geometry should
be adapted to the dominant direction of occlusal forces.
Similarly, Sharma et al. (2020) reported that yttria-stabi-
lized tetragonal zirconia and lithium disilicate showed
distinct mechanical behaviors depending on their
structural configuration and loading conditions. Sharma
et al. (2020) found that heat-pressed lithium disilicate
exhibited the highest failure load and flexural strength
compared to the CAD/CAM-fabricated restorations
with sharp-edged connectors. 02

This finding is consistent with the theory that
flexural strength (of) refers to the maximum stress
achieved on the outer surface fibers of a specimen at
the point of fracture during bending. The flexural
strength  of ceramic restorations is synergistically
influenced by several factors, including connector
geometry (crosssectional area, moment of inertia, and
fillet radius), material properties (Young's modulus,
fracture toughness, and transformation mechanisms in
Y-TZP), supporting conditions (tooth-supported vs.
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implant-supported), and loading direction (vertical vs.
oblique).

From a structural mechanics perspective, the
flexural strength capacity of a cross-section is
determined by its moment of inertia (I) and cross-sec-
tional area (A). For components such as bridge connec-
tors, increasing the effective cross-sectional area and
selecting a shape with a higher moment of inertia—for
example, a rectangular section with a wider base or a
rounded section with an adequate radius—reduces the
maximum tensile stress at the outer fibers during
bending of the pontic. Therefore, rectangular or round
connectors with sufficient fillet radius demonstrate
lower peak stress compared to triangular or sharply
notched connectors.

Osman et al. (2023) confirmed that increasing
the height of the connector without increasing its width
results in greater stress and reduces overall flexural
strength. Meanwhile, in the FEA model by Botsali et al.
(2024), restorations supported by natural teeth show
lower stress and more stable flexural strength compared
to implant-supported models, emphasizing the impor-
tance of periodontal support in maintaining the
mechanical integrity of fixed dentures. Thus, the best
flexural strength is obtained in zirconia materials with
round and triangular connector designs and rectangular
connector dimensions that can withstand occlusal
loads without triggering structural failure of anterior
ceramic fixed prostheses.>'3

Based on the synthesis of literature published
between 2020 and 2025, studies employing the finite
element analysis (FEA) method consistently demon-
strated the influence of connector design and ceramic
material type on stress distribution and flexural strength
in anterior ceramic fixed dental prostheses.

Findings from Sharma et al (2020) and
Ahmed et al. (2020) revealed that zirconia exhibits
superior resistance to high loads and provides a more
uniform stress distribution, whereas lithium disilicate
offers a balanced stress pattern. Rectangular and round
connector designs were consistently associated with
reduced stress concentration and enhanced flexural
strength in anterior ceramic restorations. 2

Conclusion

This systematic review confirms that the biomechanics
of anterior fixed dentures are greatly influenced by the
type of ceramic material used, namely zrconia and
lithium disilicate, as well as the connector design.
Zirconia with a triangular connector design has higher
flexural strength compared to round and oval connec-
tors in vertical load applications. Zirconia with a round
connector design proved to be superior to triangular
and oval connectors in oblique load applications,
demonstrating even stress distribution and the highest
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flexural strength, making it an excellent choice for
long-term fixed dental prosthesis restoration. Mean-
while, lithium disilicate with a round connector design
shows balanced stress distribution, the highest flexural
strength, and high aesthetic properties, making it an
attractive choice for anterior fixed dental restorations.
The Finite Element Analysis (FEA) approach has been
proven to be a tool for accurately analyzing stress
distribution and flexural strength, as well as assisting in
more optimal dental restoration planning.
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