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 Creating long-lasting restorations severely damaged anterior primary teeth 

has been a challenging task for pediatric dentists. Many studies have been 

accomplished to determine how successful the mentioned treatment 

methods are, but the results of those studies verified between each other. 

This study aims to evaluate the fracture resistance three posts used in 

primary anterior teeth; which are short composite posts, metal ringed posts, 

and fiber-reinforced composite ringed posts. A total of forty five anterior 

teeth, with no fractures, no internal absorption and external absorption no 

more than third of the root, have been endodontically treated. They were 

randomly divided into three groups; Group A was restored using a short 

composite post, group B and C were treated using metal and glass fiber 

customized ringed posts in the same order. Fracture resistance has been 

evaluated using Testometric device and fracture mode was determined. The 

fracture forces were recorded. One-way ANOVA and was applied to 

compare means of recorded fracture forces. Significant differences were 

found among groups p=0.000. Post hoc test showed that the fiber ringed 

posts showed significantly higher fracture resistance than the other two 

groups. Chi-square test showed that in both ringed posts there were 

significant difference in fracture mode, but in composite posts there was 

not. Fiber ringed posts showed the highest fracture resistance than both 

metal and composite posts. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

As the early childhood caries ECC have been serious problem in children under twelve, they’re defined as 

the existence of one or more carious lesion affected teeth in children under the age of three. The untreated 

lesions usually leads to severe damage of primary anterior teeth in early age, which is still a challenge for 

pediatric dentist [4]. Many treatment methods have been conducted, but in huge amount of destruction, there 

would be no way to restore teeth and early extraction would be the only treatment available. The early loss 

of anterior primary teeth, especially in ages less than three years old, can cause many problems in child 

general health, [10], [4] speech approach, [8] psychological and behavioral state. It can also contribute to the 

bad oral habits development, and as a result, dental arch disorders [9]. 
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Different types of posts used to restore severely decayed primary anterior teeth have been suggested in studies. 

Some of them are metallic such like cast metal posts, reversed screws, and orthodontic wires in shapes of α, 

µ, and Ω. Even though the metal posts have advantages like easiness in application and less sensitivity of 

appliance, [14] the use of metal posts have been limited due to high stress applied on the root walls which 

could cause root fractures, and their probable interference with primary root physiological absorption later 

[4]. 

 

Many types of nonmetallic posts for primary teeth have been studied in the recent years, such as zircon posts, 

composite resin posts, fiber posts, and fiber reinforced composite posts [12], [5]. However, there is still no 

evidence and information is still lacking about the physical and mechanical features of post-supported 

restorations. Prefabricated glass fiber posts had promising results among the studies [3]. 

 

A customized design of intracanal posts for primary anterior teeth have been accomplished in two types of 

materials, metallic and glass-fiber reinforced composite. This study aimed to compare fracture resistance and 

fracture mode for these two types of ringed posts. compared to short composite conventional posts. 

 

2. Materials and Methods 

 

2.1 Sample and study design 

This in-vitro study was conducted on forty five extracted anterior teeth, fifteen teeth in each group. The teeth 

included in the study had no fractures, no internal absorption, external absorption was accepted if less than 

one third of the root, and the teeth had 2 mm of intact structure above the cementoenamel junction CEJ [2]. 

The sample were randomly divided into three groups A,B and C. 

 

The research was approved by the Scientific Research Council and Research Ethics Committee of Faculty of 

Dentistry, Damascus University no. /4295/ on 16.12.2019. 

 

2.2 Sample Preparation 

The samples were stored in 0.5% chloramine-T solution for one week to be cleansed, and then, in distilled 

water at 4 °C till used [6]. 

 

The caries were removed and the coronal part was cut with 1 mm above the CEJ. Endodontic treatments were 

carried out for the sample teeth using k-files to 35 under irrigation with saline and sodium hypochlorite 

solutions. The root canals were then obturated using calcium hydroxide-iodoform paste (Oxident, VladMiVa, 

Russia). Post room was made by removing the obturating material by diamond 1.5 mm-diameter bur to 3 mm 

under CEJ.  

 

In group A, posts room areas and remaining coronal structures of teeth were etched for 15 seconds with 37% 

phosphoric acid, rinsed, and dried. A bonding agent (Tetric N Bond, Ivoclar Vivadent) was used. Teeth were 

restored using short composite posts inside the canals then fully rebuilt with strip crowns using composite 

resin (Tetric N Ceram, Ivoclar Vivadent)  

 

In group B and C, customized ringed posts were used. These posts had a customized design with two parts; a 

cylinder part of 3 mm-length and 1.5 mm-diameter, and a ring with 3 mm diameter with 1 mm hole inside, 

figure (1). These posts were fabricated using CAD-CAM milling device from two materials; group B were 

treated using metal posts with glass inomer cement (Fugi I, GC Europe), and group C were treated using fiber 

posts with dual cured resin cement (Variolink N, Ivoclar Vivadent). 
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All the samples were restored in distilled water and then thermo-cycled 500 times between water baths held 

at 5° C and 55° C, 30 seconds in each, and with 5 seconds interval between them both. 

 

2.3 Evaluation Criteria 

To evaluate the fracture resistance, fracture force was measured on each tooth using Testometric device, 

figure (2), with angel of 45 degrees to the axis of tooth. The teeth were located in acrylic blocks fits the used 

device, figure (3). 

 

The fracture type was determined, they were divided into four types: 

1- Restoration fracture 

2- Post fracture 

3- Root fracture 

4- Post and restoration extraction. 

Statistical analysis was conducted using SPSS version 26. One-way ANOVA and Tukey HSD Post Hoc tests 

were applied to compare means of forces applied till fracture occurs at a statistical significance of α=0.05. 

Chi-square test was applied to determine differences in fracture types within groups. 

 

3. Results 

Forty five extracted teeth were included in the study and randomly and equally divided into three groups: 

Group A (short composite posts),  

Group B (metal ringed posts), and 

Group C (glass fiber reinforced composite ringed posts). 

 

Means and standard deviations of the applied forces was calculated. Composite posts had mean force of 

148.63 N, ringed metal posts mean force was 168.27 N and ringed fiber posts mean force was 229.68, table 

(1). One-way ANOVA test showed that there was a significant difference between the three groups (p>0.05). 

table (2). To determine the differences between groups Tukey HSD test was applied. It showed that there 

were differences in the applied forces between fiber ringed posts, group C, and the other both groups. But no 

difference between groups A and B were found, table (3). 

 

Fracture types counts were calculated and Chi-square test was applied within each group to determine 

differences in fracture types, figure (4). There were significant difference in both groups B and C, but no 

significant difference in group A, table (4). 

 

4. Discussion 

Fracture resistance is one of the most important character to evaluate restoration materials and methods. A 

study reported that the maximum bite force in 3- to 6-year-old children, measured at the first and second 

molars and central incisors was in mean of 196.6 N. [7]. Another study reported this value as 176 N in early 

primary stage and 240 N in late primary stage [16]. These forces are considerably greater in the oral 

environment under physiological conditions and affect the materials used through constant stresses. In our 

study, the fracture resistance of the used posts ranged from 148 N to 227 N, which are clinically acceptable. 

 

This study used loading angle on the restored crown, including alignment at a 45° angle to the tooth’s long 

axis. The loading angle of teeth with post restorations can strongly affect fracture resistance, and this angle is 

the most embarrassing angle to masticating forces on the upper anterior teeth. 

 

The customized ringed posts have a special design. A cylinder part with 1.5 mm diameter that fit the root 
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canal diameter of the upper anterior primary teeth, and a ring with a hole of 1 mm in center of it so that it 

provide a mechanical attachment between the post and the final restoration.  

 

One-way ANOVA and Tukey HSD tests told that glass fiber ringed posts have significantly had the highest 

fracture resistance among the three groups. Metal ringed posts had more fracture resistance than composite 

posts but with significant difference.  

 

Which means that glass fiber material strengthen the composite resin against masticating forces, which was 

similar to many studies results like a study for [3]. 

 

Baghalian and others studied four types of posts used to restore primary anterior teeth, their results was similar 

to this study in two points. Glass fiber posts had the most fracture resistance, while there was no difference 

metal and composite posts [1]. 

 

Nilavarasan and others studied three types of intracanal posts, Ribbond fiber reinforced composite, 

prefabricated fiber posts and omega loops. They found that Ribbond fiber posts had the highest fracture 

resistance but unlike this study, the differences were nonsignificant [11]. 

 

Seraj and others studied fracture resistance of composite posts and fiber posts, fiber posts showed greater 

fracture resistance but unlike this study, there were no significant difference between both groups [13]. 

 

Composite posts had many types of fracture with no significant difference between them, while metal ringed 

posts had mostly type 1, restoration fracture, with a significant difference. Which can tell that the bond 

strength between the metal ring and the composite restoration are considered week. That is logical because 

the attachment between two different materials like metal and composite resin should be less tight than 

attachment between the post and luting cement in the root. 

 

Fiber ringed posts had mostly type 3, root fracture, with a significant difference. And that tells that the bonding 

strength between the post and restoration is considered to be strong. And that was because of two factors; 

first the mechanical attachment between the restoration and the ringed design, and second the mechanical 

bonding between the glass fiber material, which have a resin mold, the composite resin restoration, and the 

luting resin cement. 

 

5. Conclusion 

In conclusion, the customized ringed posts suggested in this study, metal or glass fiber posts, gave a good 

fracture resistance compared to composite posts when used in restoring anterior primary teeth. The glass fiber 

material gave better results and fracture type than others did.  
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Table (1): descriptive statistics for groups 

Descriptive Statistics 

Group  Treatment  Mean Standard 

deviation 

Maximum  Minimum  

A  Composite 

posts 

148.63 31.36 204.3 103 

B  Ringed metal 

posts 

168.27 27.4 220.3 136.9 

C  Ringed fiber 

posts  

229.68 78.68 392.8 120.1 

 

Table (2): one-way ANOVA test between groups 

One-way ANOVA test 

 Degree of freedom f p-value 

Between groups 3 10.145 0.000* 

 

Table (3): post hoc test between groups Tukey HSD 

Post Hoc -Tukey HSD test 

Groups  A  B  C  

A   0.552 0.000 

B  0.552  0.006* 

C  0.000* 0.006*  

 

Table (4): fracture types and chi-square test 

Fracture types Chi-square test 

Group  Type 1 Type 2 Type 3 Type 4 df p-value 

A 5  7 3 2 0.501 

B 11 3  1 2 0.004* 

C   4 10 1 2 0.015* 
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Figure (1): ringed posts design 

 

 
Figure (2): Testometric device 
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Figure (3): sample preparation 

 

 
Figure (4): fracture types distribution 

 

 

 

https://www.teikyomedicaljournal.com/

