
ABSTRACT

Objectives: Many luting agents are available for cementation of fibre posts into the root canal. The aim of the 
present study is to investigate the push-out bond strengths of fibre posts to root dentin by using two types of 
resin cements - total-etch and self-adhesive resin cement. 

Materials and methods : Forty maxillary central incisors were endodontically treated and standardized post-
spaces were prepared. Fibre posts were cemented with two types of luting agents: total-etch (Panavia F) and 
self-adhesive resin cements (RelyX Unicem). The post/dentin sections were obtained from each specimen, and 
push-out bond strength test was performed in each section at a cross-head speed of 1 mm/min. Data was 
analyzed with two-factor and one-way analysis of variance and a post-hoc Tukey test at a significance level of 
p < 0.05. 

Conclusions: The bond strength was significantly influenced by the type of the cement used for luting the post. 
Significantly higher bond strength values were observed with self-adhesive cement (Rely X Unicem) compared 
to total-etch (Panavia F). 

Conclusions: Cementation of fibre posts using self-adhesive cement provided higher push-out bond strengths 
than the total-etch cements.Key words: Push-out bond strength; fibre post; total-etch resin cement; self-
adhesive resin cement.

Key Words : Push-out bond Strength; fibre post; total etch resin cement; self adhesive resin cement.

INTRODUCTION

Endodontically treated teeth with excessive loss of 

tooth structure are frequently reconstructed with 

posts and cores. Traditionally posts which have a 

long clinical history were metal and were either 

custom cast or preformed. The common 

disadvantage of this type of post was vertical root 

fracture. Recently fibre posts were introduced to 

prevent vertical fracture of the tooth. These posts 

are capable of bonding to resin cements and 

transporting stresses that can be generated 

between the post and the root canal. Moreover, they 

have high fatigue and tensile strengths, and their 

stiffness (modulus of elasticity) is comparable to 

that of dentin and other fibre posts, resulting in 
[1, 2]

fewer and more favorable root fractures . 

Different categories of luting agents are used for 

luting fibre posts into the root canal, mainly 

classified as total-etch, self-etch and self-adhesive 

resin cements. Total-etch resin cements require the 

separate use of phosphoric acid followed by multi- 

or two-step total-etch adhesives before the 
[3]

application of the resin cement . Self-etch resin 

cements use an acidic primer which, without 

rinsing, can alter tooth structure before bonding; 

therefore, the clinical steps are simpler than those 

with total-etch cements. Self-adhesive cements do 

not require any pretreatment of the tooth substrate: 

once the cement is mixed, application is 
[4]

accomplished in a single clinical step .Therefore, 

the aim of this study is to evaluate the bond strength 

of luting agents (Panavia F, Rely X) to root canal 

dentin.
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[5]Materials and methods 

The armamentarium required for the procedure is 

shown in Fig 1.

Forty extracted human maxillary central incisor 

teeth were taken. The teeth were cleaned and stored 

in 0.5% chloramine T solution at 37ºC in an 

incubator for no longer than 1 month. Then the 

crowns of the teeth were removed 1 mm coronal to 

the cemento-enamel junction (CEJ) with a low-

speed diamond saw under water spray.

The root canals were enlarged and prepared to a 

working length of 1 mm from the apical foramen by 

using k-files and Gates Glidden burs #2 to #4 in a 

step-back technique. Irrigation was performed 

using 2.5% sodium hypochlorite solution and 

master apical file size was 60. The root canals were 

dried by using paper points and obturated with 

gutta-percha cones using lateral condensation 

technique (Fig 2).

The post spaces were prepared 24 hours after 

completing endodontic procedures (Fig 3A). Gutta-

percha was removed from the coronal part of the 

canals with Peeso reamers #3 and #4 and 

subsequently, the post space was prepared up to 9 

mm apical to the CEJ (Fig 3B).

The samples were divided in to two groups of 

twenty teeth each. In group I, Etchant (H PO 35%) 3 4

was applied for 15 sec, rinsed with water and excess 

moisture was removed with paper points.  Bonding 

agent (single bond) was applied on post & into the 

canal. Remove excess with paper points. Gently air 

dry for 5 sec and Light cured for 10 sec.   The base & 

catalyst of resin cement (Panavia F) was mixed and 

applied to root canal & coat the post. The posts were 

seated to full depth in the prepared spaces & light 

cured for 40 sec (Fig 4A-D).

In group II, base & catalyst of Rely X – self adhesive 

(3M, ESPE) luting agent was mixed and applied 

gently to dried root canal & coat the post. The posts 
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FIG 1 ARMAMENTARIUM

FIG 2 OBTURATION

FIG 3A
POST PREPARATION

FIG 3B
POST PREPARATION

FIG 4A GROUP I PANAVIA F ACID ETCHING

FIG 4B GROUP I PANAVIA F BONDING
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were seated to full depth in the prepared spaces & 

light cured for 20 sec (Fig 5A,B). All the specimens 
0 

were stored in distilled water for 24 hrs at 37 C 

before testing.

Then the specimens were sectioned using a low-

speed saw perpendicular to the long axis of the roots 

under water cooling (Fig 6). The prepared sections 

of the two groups are shown in Fig 7 &8. Push-out 

tests were performed by universal testing machine 

24 hrs after post insertion (Fig 9).The sample 

sections of both the groups after the fiber post push 

out is shown in Fig 10.

FIG 5A GROUP II RELY X LUTING

FIG 5B GROUP II RELY X CURING

FIG 6 SECTIONING

FIG 7 GROUP I SECTIONS

FIG 8 GROUP II SECTIONS

FIG 9 LOAD APPLIED AT 1mm min

FIG 10 SECTIONS AFTER FIBRE POST PUSH OUT
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Results 

The present study investigated the bond strength of 

total etch (Panavia F) and self adhesive (Rely X 

Unicem) resin cements to root canal dentin using a 

push-out model. Two-factor analysis of variance 

demonstrated that the bond strength was 

significantly influenced by the type of resin cement. 

The mean values of push-out bond strength values 

were recorded with RelyX Unicem (63.91±5.99 

MPa) and Panavia F (35.04±3.06 MPa) as shown in 

Fig 11. Rely X Unicem had significantly higher bond 

strengths compared with Panavia F.

Discussion

Because of increasing concern about aesthetics, 

glass fibre posts are gaining more popularity. Today 

many types of luting agents are available in the 

market to bond these fibre posts to the dentinal wall. 

Presence of good bond strength is very essential for 

the success. Push-out tests produce a shear stress at 

the post-cement interface as well as at the dentin-

cement interface. This is more comparable with the 

stresses under clinical conditions than the linear 
[6] 

shear test. In addition a study by Goracci et al.

showed that when measuring the bond strength of 

fibre posts adhesively luted to root canal dentin, the 

push-out test is more efficient and dependable than 

the microtensile technique. Therefore, the push-out 

design was used in the present investigation. 

According to the results of the present study, the 

bond strength was significantly higher in self-

adhesive (Rely X Unicem) cement compared to total-

etch (Panavia F) systems. 

Rely X Unicem is mainly composed of glass fillers, 

silica, calcium hydroxide and methacrylated 

phosphoric esters. The adhesion mechanism is 

claimed to rely on both micromechanical retention 

and chemical interaction between monomer acidic 
[7]

groups and hydroxyapatite .The acid groups 

chelate the calcium ions of hydroxyapatite, 

promoting part of the chemical adhesion 
[8]

.Therefore, an ionic bond can also be formed 

between this cement and hydroxyapatite of the 
[9]

tooth that positively influences chemical bonding .

Consistent with our results, a study carried out by 
[10]

Bitter et al.  showed that RelyX Unicem has a 

higher push-out bond strength value than either 

total-etch or self-etch resin cements.In another 
[11]

study by Wang et al. , better post retention was 

reported using total-etch cement (ONE-STEP 

PLUS/C&B CEMENT) compared to RelyX Unicem. 

Different study designs and various materials used 

might account for these discrepancies. Bonding to 

root canal dentin is affected by various factors, 
[ 1 2 ]including dentin variations ,  mode of 

[13]polymerization , compatibility between the resin 
[14]

cement and the bonding agent , irrigation 

solutions and sealers used for endodontic treatment 
[15]

, and the method of adhesive usage, e.g. size and 
[16]

kind of the microbrush . 

Finally, it should be pointed out that all the in-vitro 

studies have limitations and cannot completely 

replace clinical trials. More in-vitro studies are 

required to evaluate the durability of the bond after 

aging, and long-term clinical studies are needed 

before any clinical recommendations.

Conclusions

Within the limitations of the present in vitrostudy, it 

can be concluded that Bond strengths were affected 

significantly by luting agent; Rely X Unicem (self 

adhesive) had higher bond strengths compared 

with Panavia F(total etch).
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FIG 11 GRAPHS SHOWING THE STATISTICAL RESULTS
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