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ABSTRACT:  

Objectives- This study evaluated and compared the fracture resistance 

of different restorative materials as an alternative to full coverage 

crowns in endodontically treated teeth. 

Methods and Materials- 40 freshly extracted mandibular premolars 

teeth were taken. Group A (n=10) was sound teeth. group B, C, D 

underwent access opening, biomechanical preparation and obturated 

using AH Plus sealer and GP. Group B (n=10) was then restored using 

Smart Dentin Replacement (SDR), Group C (n=10) with fibre 

reinforced composite EverX posterior and Group D (n=10) with Resin 

Modified GIC). The fracture resistance was evaluated with the help of 

Universal Testing Machine. The fracture resistance of groups were 

compared by using One-way ANOVA F test. 

Results-results showed significantly different and higher fracture 

resistance of Group A and Group C in comparison to other groups. 

Conclusion- Within the limitations of this study evaluated and 

compared to determine fracture resistance and comparison of Group A, 

B,C and D, it can be concluded fiber reinforced composite (Ever X 

Posterior, Group C ) could be considered as an alternative to full 

crown coverage. Keywords- Fracture resistance, Ever X Posterior, 

Smart Dentin Replacement, Resin modified GIC, Full coverage 

Crown. 
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INTRODUCTION:  

Success of an endodontically treated tooth is determined by its post-endodontic 

restoration. Post-endodontic restoration helps to maintain and protect the 

existing tooth structure, while restoring esthetics, function and form 

satisfactorily.(1) Endodontically treated nonvital teeth have higher potential to 

fracture as compared to vital teeth. Structure loss of tooth is caused by caries, 

access cavity preparation, trauma and radicular preparation. The fracture 

resistance of endodontically treated teeth is influenced by the effects of 

chemicals and intracanal medicaments. Endodontic access cavity preparations 

lead to increased cuspal deflection and increased risk of cusp fracture during 

function. Proprioception is impaired in endodontically treated teeth. The 

survival of root canal treated teeth is determined by the prognsis of root canal 

therapy, the amount of remaining dentine thickness and post-endodontic 

healing.(2)  

Many clinicians have suggested full-crown coverage after the endodontic 

procedure. However, restoring a root canal– treated tooth to its original anatomy 

may aid in providing better strength and fracture resistance without placement 

of full-crown coverage restoration, which could provide economic benefits to 

the patients. Although full-crown coverage restoration has been advised as a 

means to strengthen a tooth after endodontic treatment, studies have reported 

incidences of tooth fractures despite the full-crown coverage placement.(3) The 

main purposes of the final restoration of ETT are to avoid bacterial 

microleakage into the root canal system, restore form and function, preserve the 

remaining tooth structure, and maintain the integrity of periodontal health 

structure and esthetics(4).  

The search for an optimal restorative material capable of substituting lost 

dentine has driven significant advancements in dental materials research, 

leading to the development of a diverse array of options currently accessible to 

practitioners.. Three such groups of materials developed for the restoration of 

teeth that have undergone a significant loss of dentinal structures are bulk fill 

composite Smart dentin replacement material (SDR), short fibre reinforced 

resin-based composites (RBC), and resin modified GIC cement. 

The material of choice for direct restorations of posterior teeth has always been 

Composite resin restorations given their mechanical properties, aesthetics and 

clinical performance. A recently introduced fiber-reinforced form of 

conventional dental composites called everX posterior has shown to improve 
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the resistance to occlusal load with short fibers. Studies have reported that there 

was a significant transfer of stress to the fibers which helped improve its 

material and mechanical properties.(5) Along with this the incorporation of 

polyethylene fibers, nanohybrid composite and fiber reinforced composite could 

serve as an alternate to crown.(6) SDR, which was developed especially for 

dentin replacement, can cure increments up to 4mm depth. The polymerization 

shrinkage had been reduced by more than 50% compared to conventional resin 

composites.(3) Traditional GICs have been improved and modified by adding 

resin monomers (e.g. methacrylate groups) into the liquid components to form 

resin-modified GICs (RM-GICs). RM-GICs set by both the chemical and light 

curing polymerisation reactions. Composition of RM-GICs comprises of the 

polyacid salt matrix, the glass fillers, and the polymer chains. The strength of 

GICs is increased by the polymer chain structure which also reduces the water 

sensitivity of the materials.(7) 

In current study fracture resistance test of materials were carried out with the 

help of Universal Testing machine.  

 

MATERIAL AND METHOD: 

40 intact freshly extracted mandibular premolars were collected. All the 

specimens were scaled to remove the adhering soft tissue and calculus and 

stored in saline. Teeth with caries, fracture were discarded.10 intact teeth were 

used as control group A and endodontic access cavities were prepared in 30 

teeth (Group B,C,D)using airotor hand piece and endo access bur and were 

enlarged till F1 Protaper Rotary file, followed by obturation with corresponding 

gutta percha using AH plus sealer (figure 1-2) 
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Figure 1: biomechanical preparation done till F1 Protaper Universal rotary 

system. 

 

 

Figure 2: Obturation done using AH Plus sealer and master GP 

 

In Group  2, endodontically treated teeth after obturation were etched using 

37% phosphoric acid and bonding agent was applied and cured. A 4-mm 

increment-wise smart dentin replacement (SDR) was placed against the entire 

inner circumference of the remaining weakened tooth structure and was cured 

(figure 3). 
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In Group  3, endodontically treated teeth were etched using 37% phosphoric 

acid and bonding agent was applied and cured. The samples were restored using 

fibre reinforced composite everX posterior (figure 4). 

 

 

 

 

In Group  4, endodontically treated premolars were restored with resin modified 

GIC as post-endodontic restoration material (figure 5). 

 

 

 

Each tooth was encapsulated in a block of self-curing acrylic resin and 

subjected to a fracture resistance test by a universal testing machine (UTM). 

Static fracture resistance testing was completed using a UTM. A 5-mm diameter 

round tip stainless steel metal rod was fixed parallel to the long axis of the tooth 
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and was focalized on the center of the tooth until the bar just touched the 

occlusal surface as shown in Figure. Compressive loading of the teeth was 

operated at a crosshead speed of 1mm/min, and the force necessary to fracture 

each tooth was recorded in Newton (N). The results of this in vitro study were 

assessed statistically with Statistical Package for Social Sciences (SPSS) 

software, using one-way analysis of variance. 

 

RESULT: The mean of the fracture resistance values and also the standard 

deviation and standard error for each of the groups are presented in Table 1.  

 

Table 1 : Overall comparison of fracture strength among four groups using One-

way ANOVA F test 

 

 

GROUP MEAN SD UNPAIRED 

t TEST 

VALUE 

P VALUE 

SIGNIFICANCE 

Control 

group 

1190.06 58.25 84.15 <0.001 
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SDR 1027.58 50.4 84.15 <0.001 

EverX 

Posterior 

1206.31 57.9 84.15 <0.001 

RMGIC 925.90 112.6 84.15 <0.001 

Figure 7 : : Mean and standard deviation values for fracture strength 

 

In Group 1 (control), the mean fracture resistance value was observed as 

1190.06N [Figure 7]. In Group 2 (SDR), the mean fracture resistance value was 

seen as 1027.58N [Figure 7]. In group 3 (EverX posterior), the fracture 

resistance value recorded was 1206.3N which was the highest when compared 

to all other experimental groups and in group 4 (RMGIC), the mean fracture 

resistance was observed as 925.90N which was the lowest value amongst all 

experimental groups.  

 

DISCUSSION :  

Endodontically treated teeth show loss of tooth structure due to caries, trauma 

and operative procedures, making the tooth more susceptible to fracture. Hence, 

root canal treated teeth need to be restored such that they would provide 

strength to the tooth. The success rate of root canal treatment is high, but if the 

coronal restoration is not appropriate, the endodontically treated teeth poorer 

prognosis. 59.4% of endodontically treated teeth have failed due to 

inappropriate coronal restoration, whereas only 8.6% because of poor quality of 

endodontic treatment(8). Many studies have concluded that the most important 

factor determining the long-term survival of teeth following RCT is the timely 

placement of the final coronal restoration.(9) Furthermore, premolars, with their 

anatomical characteristics including shape, crown-root ratio, and crown volume, 

were chosen as they are more prone to cuspal fractures, representing the worst-

case scenario(10).  

Currently, the preferred choice of many dentists and patients for the coronal 

restorations is composite resin because of their sufficient retention and esthetic 

and mechanical properties with maximum conservation of tooth structure. The 

latter leads to cusp splinting/reinforcing effect which is due to result of their 

bonding ability to dental substrates(11).  
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Recently, advanced short-fiber-reinforced composite (SFRC) materials have 

been described as providing structural and chemical reinforcement to weaker 

teeth and have the potential to prevent fractures in Endodontically Treated 

Teeth. The short fibers in SFRC have been structurally oriented in such a way 

that, in combination with the composite resin matrix, they allow for more 

constrained crack propagation following force application preserving the tooth 

from catastrophic failures more efficiently.(12) EverX posterior has the highest 

fracture resistance among the composite materials used in this study due to 

incorporation of E -Glass fibers and barium borosilicate fillers. The total 

inorganic fiber and filler content is 77% by weight. EverX posterior is an 

anisotropic material and its properties differ depending on the dimension in 

which they are observed. When fibers are orientated on a plane, the horizontal 

shrinkage, which is controlled by the direction of the fibers, will be different 

from the vertical shrinkage. As a result, during polymerisation reaction, everX 

posterior material cannot shrink along the length of the fibers(5).  

Development of SDR was done specially for dentin replacement and its ability 

to cure increments up to 4 mm depth. There has been more than 50% reduction 

in polymerization stress as compared to conventional resin composites(13). SDR 

is incorporated with a modulator called urethane dimethacrylate which interacts 

with the camphorquinone photoinitiator during polymerization to reduce the 

speed of elasticity modulus development(14). Additionally, self-leveling behavior 

and better adaptation to cavity walls is because of its altered rheology 

facilitating faster completion of the restorative procedure(15).  

Hydrophilic resin monomers have been incorporated into an aqueous solution of 

polyacrylic acid which has led to the development of resin-modified glass-

ionomer material (RMGI). RMGIC has shown superior mechanical properties, 

easy handling, and improved esthetic results facilitating their use in the 

permanent dentition(16). However, the presence of resin monomers may affect 

the biological properties of RMGICs, especially with regard to their 

biocompatibility.(17) 

Popularity of Direct composite restorations is because of their aesthetic and 

improved mechanical properties, simple application, and the fact that they can 

be placed in a single session. Many studies have shown that restoration with 

composite resins placed in increments and bulk exhibited significantly different 

mean fracture resistance in endodontically treated premolars.(18) 

These recntly advanced and new restorative materials with unique techniques 

helps the dental practitioner to tackle existing problems from a different 

perspective, and thereby achieve an innovative solution. Although due to lack of 
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literature and evidence to support or negate the reliability of conventional 

restoration over full-crown coverage of endodontically treated teeth, decision 

taken by clinicians should be decided on their clinical expertise as well as the 

economic status of the patient. The most important factor which influences the 

long term survival rate of endodontically treated teeth is the choice of 

restorative material and the amount of remaining tooth structure. (19) fibre 

reinforcement of Resin-based composite can be an considered as an efficient 

direct restorative approach for coronal restorations of posterior teeth, especially 

with extensive cavity preparations in high-stress bearing intra-oral areas.(20) 

 

CONCLUSION: 

 Within the limitations of this in vitro study, titled “Comparative evaluation of 

different restorative materials as an alternative to full coverage crowns for 

endodontically treated teeth: An in-vitro study” evaluated and compared the 

fracture resistance of short fiber reinforced composite Ever X posterior, bulk fill 

composite Smart Dentin Replacement (SDR) and Resin Modified GIC. It can be 

concluded that fiber reinforced composite could be considered as an alternate to 

crown coverage in endodontically treated teeth due to the random fiber 

orientation of e-glass fillers which effectively prevented polymerization 

shrinkage, crack propagation, and evenly distributed stress. 
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