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Abstract 

Background and aim:the aim of the present study was to evaluate the effect of using composite 

core materials on the in vitro fracture of endodontically treated teeth. 

Method:Databases of PubMed, Scopus, Web of Science, EBSCO and Embase were searched for 

systematic literature between 2012 to August 2021.  For Data extraction, two reviewers blind and 

independently extracted data from abstract and full text of studies that included.95% confidence 

interval for mean differences with fixed effect model and in-variance method were calculated. To 

deal with potential heterogeneity, random effects were used and I
2
 showed heterogeneity. Meta-

analysis was performed using Stata/MP v.16 software (The fastest version of Stata).  

Result:In the initial review, duplicate studies were eliminated and abstracts of 126 studies were 

reviewed, the full text of 16 studies was reviewed by two authors, finally, five studies were selected. 

Mean differences of Fracture strength of endodontically treated teeth between intervention and 

control groupwas 8.40 (MD, 8.40 95% CI -31.93, 48.73). 

Conclusion: fracture resistanceof the treated root teeth in composite core build-up with higher filler 

content tends was much higher than the conventional composite resins.  

Key words:composite core materials, composite resins, endodontically treated teeth 

 

Introduction 

The next step after endodontics is tooth restoration(1).After preparing the cavity and going through 

the dental filling process, dentists face challenges such as changing physical properties, disrupting 

the mechanism of sensorineural feedback(2). Rehabilitation is therefore of great importance as a 

result of its aesthetic, functional, and structural aspects(3). Common methods commonly used to 

restore endodontically treated teeth are post and core(4). Post and core is a dental restoration 

procedure which is sometimes performed after a root canal, also A post and core is a restoration 

consisting of a post that fills a prepared root canal and a core inserted into the pulp chamber (5, 6). 
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Fiber-reinforced Composite (FRC) posts have been quite popular in this regard owing to better 

durability, high fatigue resistance, elastic(7, 8). These types of posts can minimize the possibility of 

root fractures and show a significantly higher survival rate(9, 10). Restorative composites are 

commonly used as core ingredients that allow for post-curing preparation(11). Resin composite is a 

popular core build-up material to be used with FRC post due to similarity to tooth structure in 

hardness and fracture toughness, giving the ability to perform the preparation after curing. 

Restorative composites can be regularly employed for core build-up material (12-14). Although the 

use of core build-up composite resins is simple, there is evidence that dentists choose conventional 

composite resins. Therefore, the aim of the present study was to evaluate the effect of using 

composite core materials on the in vitro fracture of endodontically treated teeth. 

 

Method 

Databases of PubMed, Scopus, Web of Science, EBSCO and Embase were searched for systematic 

literature between 2012 to February 2022.Use the MeSH Database, to build searches in PubMed: 

(((("Core Paste composite resin" [Supplementary Concept]) AND "Tooth, Nonvital"[Mesh]) AND ( 

"Dental Restoration, Temporary"[Mesh] OR  "Dental Restoration Repair"[Mesh] )) AND 

"Composite Resins"[Mesh]) AND "Tooth Root"[Mesh]. 

Key considerations PRISMA was the basis of the present study(15).  

 

Selection criteria  

Inclusion criteria: criteria:composite core materials, conventional composite resin, endodontically 

treated teeth restored, in-vitro studies. 

 

Study selection, Data Extraction and method of analysis  

Studies data were reported by study, years, composite Resins, Core-Build upComposites, outcome.  

The tool used in Bourgi et al., 2021 study to evaluate the quality of in-vitro studies(16), this scale 

measures ten dimensions with a total of 8 items. In the analysis, any studies the scores of 1‐ 3, 4‐ 6 

and 7‐ 8 were defined as high, medium and lowrisk of bias, respectively.  

For Data extraction, two reviewers blind and independently extracted data from abstract and full text 

of studies that included.Prior to the screening, kappa statistics was carried out in order to verify the 

agreement level between the reviewers. The kappa values were higher than 0.80.  

95% confidence interval for mean differenceswith fixed effect model andin-variancemethod were 

calculated. To deal with potential heterogeneity, random effects were used and I
2
 showed 

heterogeneity. I
2
 values less than 50% indicate low heterogeneity and above 50% indicate moderate 

to high heterogeneity. Meta-analysis was performed using Stata/MP v.16 software (The fastest 

version of Stata).  

 

Result 

The review of the existing literature using the studied keywords, 126 studies were found. In the 

initial review, duplicate studies were eliminated and abstracts of 114studies were reviewed. At this 

stage, 98 studies did not meet the inclusion criteria, so they were excluded, and in the second stage, 

the full text of 16 studies was reviewed by two authors. At this stage, 11 studies were excluded from 
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the study due to incomplete data, inconsistency of results in a study, poor studies, lack of access to 

full text, inconsistent data with the purpose of the study. Finally, five studies were selected (Figure1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Study Attrition  

 

Table2. Studies selected for systematic review and meta-analysis.  

Study. Years composite 

resins 

composite for 

core build-up 

material 

Number endodontically 

treated teeth 

core 

composite for 

core build-up 

conventional or 

bulk-fill 

composite 

Özyürek et al., 

2020(17) 

Filtek Bulk Fill 

Posterior 

Clearfil DC 

Core Plus 

40 40 

Fráter et al., 2021 

(9) 

everX Posterior 

(GC 

Europe, Leuven 

Gradia Core 30 30 

Fráter et al., 2020 

(18) 

posite resin Z1 Alpha-dent 30 30 

Panitiwat et al., 

2017 (12) 

Tetric N-cream Clearfil Photo 

Core 

10 10 

Ahmad et al., 

2013 (19) 

Composite 

resin Z100 

Alpha-dent 28 27 
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(n=126) 
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Studiesscreened (n=114) 
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(n=16) 

 

 

Full contentarticleexcluded 
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Fracture strength of endodontically treated teeth 

Mean differences of Fracture strength of endodontically treated teeth between intervention and 

control groupwas 8.40 (MD, 8.40 95% CI -31.93, 48.73)among three studies and heterogeneity 

found (I
2
=0.00%; P =0.38); there wasstatistically significant difference between two groups 

(p=0.03); Fracture strength was higher in intervention group (Figure 2).  

 

 
 

Discussion  

The aim of this study was to evaluate the effect of using composite core materials on the in vitro 

fracture of endodontically treated teeth. Based on the present meta-analysis, the core build-up 

composite showed better resistance than the control group. The findings indicate that there are 

significant differences in fracture toughness when using a variety of composite materials and should 

be carefully considered. Because of the stress on the core material, a higher strength material was 

needed to withstand the fracture load(19). Other factors can also affect the fracture toughness of 

composite resins, including strength, polymerization state. According to studies, other composites 

with higher filler content are also used to build core build-up(12, 14).Aside from the effect of fillers 

on the fracture resistance of a pulpless tooth, the bonding ability of composite materials plays an 

essential role in the strength-promotion highlighted in this meta-analysis. Since the bonding agent 

was applied before core build-up, according to the manufacturer’s instructions, incompatibility 

between materials was avoided(20). Özyürek et al., 2020 (17)reported the highest resistance to 

fracture was observed in the samples restored using the RelyX Fiber Post and Filtek Bulk Fill 

Posterior. Except for the samples restored using FiberSite posts, the fracture strength decreased after 

the crown replacement. Fráter et al., 2021(9)reported The restoration of immature interior teeth with 

the use of flowable SFRC, as post-core material displayed a promising performance in terms of 

fatigue resistance and survival. Panitiwat et al., 2017(12) reported the fracture resistance was higher 

in the groups with Clearfil Photo Core and MultiCore Flow, which presented a ranking of the highest 

values of the materials, showing the same tendency as fracture loads. Ahmad et al., 2013(19) showed 

there was no significant difference in fracture resistance between the teeth reinforced with light-

polymerizing and auto-polymerizing composite resin. Studies have shown that the core material 

achieves better post-integration when used with less consistency(21). Dentists should also keep in 

mind that the performance of nuclear materials depends on their formula, and by choosing the right 

composite material, a successful restoration can be achieved in endodontic treatment. Therefore, it is 



Evaluate the Effect of Using Composite Core Materials on the in Vitro Fracture of Endodontically 

Treated Teeth: A Systematic Review and Meta-Analysis 

 

6298 

better to use composite core ingredients in cases where the tooth has a crown loss. It is suggested that 

more RCT studies be performed in this regard to provide stronger evidence in this regard. 

 

Conclusion 

Based on the findings of the present study and the results of studies, the evidence shows that the 

fracture resistanceof the treated root teeth in composite core build-up with higher filler content tends 

was much higher than the control group (conventional composite resins). 
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