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  ABSTRACT  
Fiber post, Push-out bond, Rebilda  The aim of the present study was to evaluate the push-out bond strength 

of Rebilda bundle fiber posts cemented using different luting cements. 

Roots of thirty single-rooted mandibular first premolars were used in the 

present study. The root canals were instrumented using Protaper files 

and obturated with size X3 guttpercha. A space for the post was created 

by removing the gutta-percha from the coronal and middle thirds of each 

root using peeso reamers leaving 5mm apically to maintain apical seal. 

The roots were randomly divided into three groups (10 each). Ten roots 

were filled by Rebilda bundle fiber posts cemented according to the 

manufacturer instructions using Rebilda DC kit. Ten roots were filled by 

Rebilda bundle fiber posts cemented with self-adhesive resin cement. 

Ten roots were filled by Rebilda bundle fiber posts cemented with resin-

modified glass-ionomer cement (GIC). Each root was cut into three 

2mm-thick slices (cervical, middle and apical) and 30 specimens were 

prepared for each group. The slices were marked and labelled to ensure 

that the load is applied apico-cervically. Universal testing machine was 

used to measure the push-out bond strength. The push-out bond strength 

of the posts at the cervical root slices was significantly higher than the 

push-out bond strength of the posts at the middle and apical root slices. 

For the cervical and middle root slices, there were no significant 

differences between bond strength values of the posts cemented using 

Rebilda DC kits and the posts cemented using self-adhesive resin 

cement. The use of resin-modified GIC for posts cementation produced 

the lowest push-out bond in comparison with the other luting agents. It 

might be possible to recommend the cementation of bundle fiber posts 

using self-adhesive resin cements (with-out adhesive bonding agent) or 

resin-modified GIC. 

 

 

 

   

 

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

International License. 

 

 

1. Introduction 

Root canal treatment often weakens the coronal tooth structure, and this may necessitate the use of 

additional retention means (intra canal post) to restore the core of the final restoration [1]. Due to the 

shortcomings of the metal posts, fiber post is recommended as an alternative to restore endodontically 
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treated anterior teeth to enhance the strength and aesthetic properties [2]. The colour and elastic modulus of 

fiber post (which are close to dentin) increased the popularity of the usage in the last years [3]. Furthermore, 

the cementation procedure which imposes less risk of root fracture by reducing the friction with the root 

canal walls [4]. The passive cementation of fiber posts will reduce the stress within the roots, thus reducing 

the risk of root fracture during cementation and during subsequent occlusal loading [1], [5]. 

 

There are continuous efforts to improve the performance of the fiber posts by modifying the design, shape, 

components and luting agents in order to improve the adhesion of the post to the root canals and this may 

contribute to the success of the coronal restoration [6]. Bundle fiber post is a new fiber post which occupies 

the space inside the canal (without the need for more dentin removal) with minimum luting cement to 

obtain well-fitting posts [1], [7]. Rebilda GT is a new glass fiber post which is basically a bundle of thin 

posts attached together with plastic sleeve. Once the dentist removes this sleeve the posts will be distributed 

and adapted optimally inside the canal of any anatomy or shape, and this will decrease the thickness of the 

luting cement [8- 10]. 

 

Despite the expected advantages of the bundle fiber posts, the cementation procedure is time consuming 

and involves multiple steps and components. Therefore, the aim of the present study was to suggest single 

step cementation procedure using self-adhesive resin cement or resin-modified glass-ionomer cement 

(GIC). The push-out bond strength of the bundle fiber posts cemented using different cementation 

procedure was evaluated. 

 

2. Materials and Methods 

Thirty sound freshly extracted human single-rooted mandibular first premolars extracted for orthodontic 

reasons were used in the present study after receiving patients’ informed consent (Ethics approval reference 

number: UOM.Dent/DM.H.L.55/21) in accordance with the Declaration of Helsinki. All the teeth were 

radiographed buccolingually and mesiodistally to exclude teeth with cracks and abnormalities such as 

calcification and internal resorption. The root surfaces of the teeth were thoroughly cleaned using 

periodontal curette. The crowns were cut at the level of the cemento-enamel junction using a slow-speed 

diamond disc (Komet Dental, Lemgo, Germany) with water cooling. All the roots were adjusted to 

standardised 12mm length. The roots were kept in 0.1% thymol solution at 4ᴼC [9], [10]. 

 

The length of the roots was determined by inserting size 10 K file (Dentsply, Malifer, Switzerland) into the 

root canal until the tip of the file just becomes visible at the apical foramen under x3.5 magnification using 

JTL dental loupes (TradeKorea, Seoul, South Korea). The working length was 1mm less than the measured 

root length. Root canal preparation was done using rotary file (ProTaper Next, Dentsply, Malifer, 

Switzerland) and all canals were enlarged to size X3 file. After each file and to facilitate canal 

instrumentation, the canals were treated with 17% Ethylenediaminetetraacetic acid (EDTA) gel 

(TehnoDent, Severnyi, Russia) followed by 2ml of distilled water and final wash with 2ml of 5.25% sodium 

hypochlorite (Microvem, Malazgirt, Turkey). At the end of the instrumentation, the canals were irrigated by 

5 ml EDTA solution (i-Dental, Siauliai, Lithuania) and the later was washed by 2ml of distilled water. 

Sodium hypochlorite (5ml) was then used to irrigate the canals followed by final rinse with 10ml of distilled 

water to remove any remnant of irrigation material [10]. The canals were dried (using paper points) and 

obturated with single cone technique using size X3 gutta-percha cones fitted at the working length with 

slight tug back effect in conjunction with root canal bioceramic sealer (TotalFill, FKG swiss endo, Le Cret-

du-Locle Switzerland). Then excess gutta-percha was removed and condensed vertically with hand plugger. 

After the completion of endodontic treatment, cervical root canal opening was filled using GIC (Tokuyama, 

Tokuso ionomer, Tokyo, Japan). The roots were stored at an incubator for 24 hours, at 37oC to permit 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 07, September, 2022 

  

3009 
 

complete set of the sealer [10]. 

 

2.1 Fiber post placement 

The canals were re-accessed by removing the GIC. A space for the post was created by removing the gutta-

percha from the coronal and middle thirds of each root using peeso reamer size 1, 2 and 3 (Dentsply, 

Malifer, Switzerland) leaving 5mm apically to maintain apical seal. The post spaces were cleaned and 

disinfected with 2ml NaOcl 5.25% and 2ml distilled water respectively then desiccated using paper points. 

The roots were randomly divided into 3 groups (10 each). In the first group, the roots were filled with 

Rebilda bundle fiber post (1.2 mm in diameter tapered posts) (Voco, Cuxhaven, Germany) which was 

cemented according to the manufacturer instructions using Rebilda DC kit (Voco Cuxhaven, Germany; 

which consists of silane coupling agent, self-etching bonding agent and dual cure resin cement). In the first 

group, the posts were treated by the silane coupling agent which was applied on the post and allowed to dry 

for 1 minute. Dual cure self-etching bonding agent was applied inside the root canal and allowed to dry for 

1 minute. This was followed by injecting the Rebilda DC resin cement inside the root canal of all specimens 

(in the first group) and placing the Rebilda bundle fiber posts. 

 

The roots of the second group were filled with Rebilda bundle fiber post which was cemented by injectable 

self-adhesive resin cement (3 M Relyx Universal Resin Cement, USA). The roots of the third group were 

filled with Rebilda bundle fiber post which was cemented by injecting encapsulated resin-modified GIC 

mixed for 20 sec by amalgamator (GC Fuji, GC Corp. Tokyo, Japan). After the placement of the posts with 

slight finger pressure, the excess resin was removed with the dental probe. Then the resin was light-cured 

with light curing device (Dia-lux, Dia Dent, Seoul, Korea) of 1600mW/mm2 power for 40 seconds in the 

occlusal direction. The intensity of light cure was checked before use with a radiometer (Woodpecker, 

Guilin Woodpecker Medical Instrument, Guangxi, China) and rechecked after each curing. All specimens 

then stored for 72 hours in an incubator at 37ᴼC and 100% humidity [10], [11]. 

 

2.2 Sectioning of the roots 

The roots were sectioned using diamond-coated blades (0.3) mm in thickness (Micra Cut, Metkon, Turkey). 

Each root was cut into three 2mm-thick slices (cervical, middle and apical) and 30 specimens were prepared 

for each group. The slices were marked and labelled to ensure that the load is applied apico-cervically. 

Universal testing machine (GESTER International Co., LTD, Quanzhou, China) was used to measure the 

push-out bond strength. The pin of the device was situated to be in contact with the post, and 0.5mm/min 

speed was applied until the post segment was dislodged from the root slice. The failure load (in Newton) 

was divided by the area (mm2) of adhesion to express the bond strength in MPa [12]. 

 

2.3 Statistical Analysis 

The data were analysed using SPSS ver. 11.5.0 (SPSS Inc, Chicago, IL, USA).  One-way analysis of 

variance was performed to analyse the data followed by Tukey’s test for multiple comparisons. The level of 

statistical significance was set at p < 0.05. 

 

3. Results 

The mean and standard deviations of the push-out bond strength of Rebilda bundle fiber posts cemented 

using different luting agents are presented in Table 1. For all the types of the luting cements, the push-out 

bond strength of the bundle fiber posts at the cervical root slices was significantly higher than the push-out 

bond strength of the bundle fiber posts at the middle and apical root slices (P<0.05). The push-out bond 

strength of the bundle fiber posts at the apical root slices was the lowest in comparison with the push-out 

bond strength of the bundle fiber posts at the cervical and apical root slices (P<0.05). For the cervical and 



E. F. Alkhalidi and A. E. Dawood, 2022                                                                Azerbaijan Medical Journal 

 

3010 
 

middle root slices, there were no significant differences between bond strength values for the bundle fiber 

posts cemented using Rebilda DC kits and the bundle fiber posts cemented using self-adhesive resin 

cement. For all the root slices at the different levels (cervical, middle and apical), the use of resin-modified 

GIC for bundle fiber posts cementation produced the lowest push-out bond in comparison with the other 

luting agents (P<0.05). 

 

4. Discussion 

The push-out bond strength test is not accurate for measuring the dentinal adhesion because of the possible 

contribution of the friction to the measured bond strength leading to overestimation of the cement-dentine 

bond strength [13]. However, it is still useful for the in vitro comparison of the dislodgement resistance of 

fiber posts cemented with different luting cements. On the other hand, push-out bond strength test is 

considered more suitable for measuring the bond strength of the posts to root canal dentine compared with 

micro-tensile bond strength test [14]. 

 

The present findings showed that there were no significant differences between bond strength values for the 

bundle fiber posts cemented with Rebilda Dc kit (resin cements with self-etch adhesive bond) and bundle 

fiber posts cemented with self-adhesive resin cement with-out adhesive bond. Previous studies reported 

incompatibility between resin-based materials and acidic self-adhesive systems [15- 20]. The pre-treatment 

of dentine by self-adhesive bonding agent may lead to retardation of the polymerisation of resin cement 

used for luting fiber posts, and this may reduce the push-out bond strength [21]. Therefore, it might be 

possible to recommend the cementation of bundle fiber posts with self-adhesive resin cement with-out self-

adhesive bonding agent. 

 

The dislodgement resistance of resin-bonded fiber posts is mainly derived from friction (which is more 

important than hybridisation of dentine) instead of actual adhesion [22], [23]. The use of resin cement for 

luting fiber posts is challenged by the effect of polymerization shrinkage which has limited chance to 

dissipate within the canal space and may lead to bond failure and gaps formation at the cement-dentine 

interface [23], [24]. On the other hand, GIC based luting cements undergo post-maturation hygroscopic 

expansion which may compensate for the initial setting shrinkage and keep a steady cement-dentine 

interface [25], [26]. The residual moisture within the dentinal tubules will contribute to the post-maturation 

hygroscopic expansion of GIC-based luting cements used for fiber post cementation [27]. Therefore, GIC 

and resin-modified GIC have been recommended as possible alternative for resin cement for luting fiber 

post [28- 30]. GIC and resin-modified GIC bond to tooth structure by chemical binding of carboxylic 

groups of polyalkenoic acid with calcium ions available in hard dental tissues [31]. Resin-modified GIC is 

stronger than conventional GIC, and they both release fluoride ion [32], [33]. Although the findings of the 

present study showed that resin-modified GIC produced the lowest bond strength in comparison with the 

resin cement, it might be possible to expect that the bond strength and the frictional resistance to 

dislodgement will increase over time by the post-maturation hygroscopic expansion [34]. The main problem 

with using GIC for luting fiber post is the setting reaction which requires several days to reach maximal 

strength [35]. Therefore, the core preparation cannot be performed on the same visit of post cementation to 

avoid damaging the premature cement [36]. 

 

The results of this study showed that the highest push-out bond strength values of the bundle fiber posts 

were recorded at the cervical region followed by the middle region and the apical region, the latter showed 

the lowest push-out bond strength values. The possible explanation for this is the reduction in the dentinal 

tubules number and size from the cervical to apical third of the root and this may reduce the degree of the 

infiltration of the luting cement into the dentinal tubules [1], [37]. 
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5. Conclusion 

Within the limitations of the present in vitro study, it might be possible to recommend the cementation of 

bundle fiber posts using self-adhesive resin cements (with-out adhesive bonding agent) or resin-modified 

GIC. Further studies are still required. 
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Table (1): Push-out bond strength (in MPa) of Rebilda GT bundle fiber post cemented within the root canal 

using different luting cements. 

   Mean (SD)  

Level of root sample 

 N Cervical Middle Apical 

Rebilda GT post + 

Rebilda DC 

 

10 
 

19.32 (1.6) A, a 

 
15.95 (1.8) A, b 

 
11.32 (2.1) A, c 

Rebilda GT post + 

Resin cement 

 

10 
 

18.9 (2.2) A, a 

 
14.24 (3.1) A, b 

 
9.39 (0.6) B, c 

Rebilda GT post + 

Resin modified GIC 

 

10 
 

10.95 (2.9) B, a 

 
8.72 (0.9) B, b 

 
5.58 (0.9) C, c 

N=Number of specimens, SD=Standard deviation. Values marked with different capital letters (A-C) 

indicate a significant difference between the different means within the same column. Values marked with 

different small letters (a-c) indicate a significant difference between the different means within the same 

row (p < 0.05). 


