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ABSTRACT

Aims and objectives: The fiber post type used in restoring 
endodontically treated teeth may affect the dental expert deci-
sion in the case of dental malpractice. The aim of this study was 
to evaluate the low-cost commercial fiber post in comparison 
with a higher cost or well-known documented fiber post system.

Materials and methods: A total of 20 premolars were selected 
for the study; following endodontic treatment, specimens were 
randomly divided into two groups of 10 specimens each accord-
ing to the type of fiber post used: (1) Low-cost commercial fiber 
post (OYAPost, Taper Lucent, OYARICOM) and (2) higher 
cost well-known fiber post (Rely X Fiber post, 3M ESPE). Both 
fiber posts were cemented using self-adhesive cement (Rely X 
Unicem). Samples were subjected to push-out bond strength 
and to failure analysis. One-way analysis of variance was used 
(p < 0.005).

Results: There was no significant difference between the bond 
strength of the two tested groups (p > 0.05), while statistically 
significant difference (p < 0.05) was noted between the different 
post space regions (cervical, middle, and apical).

Conclusion: Based on the evidence from the study, it can be 
concluded that the type of fiber post should not affect the dental 
expert decision in the case of dental malpractice/lawsuit.

Clinical significance: All types of low-cost fiber posts may 
behave similarly to other higher cost or well-documented fiber 
posts.
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INTRODUCTION

Dental malpractice occurs when a dentist fails to follow 
the “standard of care,” or generally accepted practice for 
treating a patient. For example, if a dentist caused nerve 
injuries, failed to diagnose oral cancer or periodontal 
disease, unnecessarily extracted teeth or extracted the 
wrong tooth, or deliver faulty restorations, patient may 
file a dental malpractice lawsuit and can appoint a quali-
fied injury lawyer to help for compensation collection.1-3

With the increasing demands of esthetic restorations 
by patients, there was development by renowned or new 
companies to make novel materials to use in the same 
direction of esthetics and restorative dentistry. In case 
of a lawsuit involving a dental malpractice, with failure 
of an endodontically treated tooth restored with fiber 
post and composite core, the qualified attorney usually 
investigates the type/brand of post material used when 
restoring the failed tooth.4,5 The brand manufacturer of 
the fiber post may influence the attorney or dental expert 
decision in evaluating and putting down the final report.

Endodontically treated teeth usually present inad-
equate remaining coronal structure due to cavity prepa-
ration.6-8 The type of definitive restoration chosen to 
restore endodontically treated maxillary teeth may be 
influenced by the amount of hard tissues remaining after 
tooth preparation.9

Recently, the introduction of fiber-reinforced com-
posite posts helped to improve stress distribution, as 
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their elastic modulus is similar to that of dentin usually 
leading to fewer and more favorable fracture pattern 
as demonstrated by several in vivo10-12 and in vitro 
studies.13-16 Although posts are necessary to retain coronal 
build-up materials, they do not reinforce roots and may 
even weaken them through loss of radicular dentin 
necessitated by post space preparation,6,17 while several 
studies also suggested that glass fiber posts contributed 
to the reinforcement and strengthening of endodontically 
treated teeth under full coverage crowns.

The most common failure of restorations bonded 
with fiber posts is the dislodging of the posts from root 
canals.8,18-20 This is probably related to the highly unfavor-
able cavity configuration encountered within post spaces 
and the increased wall-to-wall contraction of resin films 
during polymerization.21,22 Therefore, to increase the 
success rate of the final restoration, several investigations 
have been directed toward improving retention of the 
post, including different pretreatment of the posts and 
dentin23,24 or use of different luting cements.25,26

The aim of this study was to evaluate the mechanical 
properties in terms of bond strength and failure pattern 
of a low-cost commercial fiber post in comparison with 
higher cost well-known documented posts. The null 
hypothesis tested was that there is a difference between 
the two tested fiber posts.

MATERIALS AND METHODS

Sample Preparation

A total of 20 human single-rooted mandibular second pre-
molars extracted due to orthodontic reasons were selected 
for this study. Teeth were subjected for radiographic 
and microscopic examination and were stored in a dark 
container in 0.5% chloramine-T at 4°C and used within 
2 weeks after extraction. Teeth were decoronated 2 mm 
coronal to the most incisal point of the cementoenamel 
junction (CEJ) using a low-speed diamond saw (Isomet 
2000, Buehler Ltd, Lake Bluff, NY, USA) under copious 
water cooling.

Endodontic Treatment and Post Cementation

A step-back technique was used for instrumentation with 
rotary nickel titanium (NiTi) instruments (Flex-Master, 
VDW, Munich, Germany). Canals were prepared to ISO 
size #35 0.06 taper. The root canals were irrigated between 

instrumentation, and canal spaces were filled with 
irrigation solution during instrumentation phase. For 
each root canal, 2 mL of 5.25% solution of sodium hypo-
chlorite (Clorox Co., Oakland, CA, USA) was delivered. 
Following final irrigation, canal spaces were completely 
dried with absorbent paper points (Dentsply Maillefer, 
Tulsa, OK, USA). Roots were obturated with thermoplas-
ticized injectable gutta-percha (Obtura II, Model 823-600, 
Obtura Corp., 1663 Fenton Business Park, Fenton, MO, 
USA). After completion of endodontic treatment, teeth 
were stored in 100% humidity dark container for 7 days. 
Post spaces were prepared to a depth of 9 mm from CEJ, 
leaving a minimum apical seal of 4 mm of gutta-percha. 
Gutta-percha was removed using Gates Glidden drills. 
Specimens were randomly divided into two groups of 
10, each according to the type of fiber post (Table 1) used.

Group I

Post spaces were prepared using the drilling post of the 
“low-cost” commercial fiber post (OYAPost, Taper Lucent, 
OYARICOM, China) following the manufacturer’s instruc-
tions. Posts were then luted using self-adhesive resin 
cement (Rely X Unicem, 3M ESPE, Seefeld, Germany).

Group II

Same procedure as group I but the posts used were different 
(Rely X Fiber post, 3M ESPE). Posts were then luted using 
self-adhesive resin cement (Rely X Unicem, 3M ESPE).

Preparation of Specimens for the Push-out  
Bond Strength Test

Each root portion with the cemented fiber post in each 
group was sectioned horizontally, into 1-mm-thick serial 
slices using the Isomet saw under water cooling (Isomet 
2000, Buehler). Thickness of each slice was measured with 
a digital caliper. The push-out load was applied by testing 
device (Walter + Bai, AG, Switzerland). Cylindrical plunger 
was positioned so that it only contacts the bonded post 
upon loading. Each slice was positioned with its apical 
aspect facing the punch tip so that loading force introduced 
was in an apical–coronal direction. Loading was performed 
at a crosshead speed of 0.5 mm/minute until the post was 
dislodged from the root slice. Retentive strength of the post 
segment was expressed in MPa, by dividing the load at 
failure (Newtons) by the interfacial area (SL) of the post 

Table 1: Mean ± SD of the push-out bond strengths of all the groups (in MPa)

Groups Overall mean ± SD
Prepared post space region (mean ± SD)

SignificanceCervical Middle Apical
I 12.33 ± 1.04 17.09 ± 1.52 12.83 ± 0.93 7.08 ± 0.68 0.007 S
II 13.68 ± 1.19 18.83 ± 1.74 14.21 ± 1.1 8.02 ± 0.73 0.008 S
SD: Standard deviation; S: Significant
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fragment. The latter, being the lateral surface of a trun-
cated cone, was calculated by the formula: SL = π (R + r)  
[h2 + (R−r)2]0.5, where π = 3.14, R = Coronal post  
radius, r = Apical post radius, and h = Specimen slice 
thickness.

Failure Type Analysis

After push-out test, specimens were assessed ini-
tially under a stereomicroscope (Swift Stereo Eighty 
Microscope, Swift Instruments International SA, Tokyo, 
Japan) and then with scanning electron microscopy (SEM) 
(SERON AIS2100, Korea) to determine the type of failure 
classified as follows: Type I – adhesive, type II – cohesive, 
and type III – mixed failure.

Scanning Electron Microscopy  
and Elemental Analysis

Five posts from each post brand used in the study were 
subjected to SEM and elemental analysis (energy dis-
persive X-ray spectrometry [EDS]) (Fig. 1 and Graph 1).

The elemental analysis was performed to evaluate the 
composition of different tested posts and to assess the 
different elements in each post using a dispersive spec-
troscopy (EDAX Ametek) connected to the SEM machine.

Statistical Analysis

Statistical analyses were performed using Statistical 
Package for the Social Sciences version 15.0 software 
(SPSS Inc., Chicago, Illinois, USA). Push-out bond 
strength data were analyzed using one-way analysis of 
variance to compare the push-out bond strength results 
between the groups and different prepared post space 
regions (cervical, middle, and apical). Post hoc tests were 
performed; the level of significance was set at p < 0.05.

RESULTS

Push-out Bond Strength

Mean and standard deviation of push-out strength values 
of the two tested groups are shown in Table 2. There was 

Figs 1A and B: Scanning electron microscopy evaluation (500×) of (A) Rely X fiber post; and (B) OYAPost

Graphs 1A and B: Energy-dispersive X-ray spectrometry evaluation of (A) Rely X fiber post; and (B) OYAPost

A B

A B
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no significant difference between the bond strength of the 
two tested groups (p > 0.05), while significant difference 
(p < 0.05) was noted between the different post space 
regions (cervical, middle, and apical) (Table 2).

Types of Failure

With regard to failure type (Table 2), adhesive failure type I  
prevailed in both groups mainly between resin cement 
and the post followed by mixed adhesive failure type and 
then by cohesive failure. The SEM showed a resin matrix 
denser in Rely X Fiber post compared with the other post. 
In group II, EDS reported the presence of similar elements 
in both groups with higher concentration.

DISCUSSION

The results of this in vitro study led to the rejection of the 
null hypothesis that there is a difference between the two 
types of tested posts. The fiber post material property 
showed that it would affect its long-term success; the 
matrix composition and the embedded fibers (glass/
quartz) play an important role in stress distribution that 
impacts fatigue resistance over time.6 These posts have 
a modulus of elasticity comparable to that of dentin (~20 
GPa) that will dissipate most of the stresses to the final 
restoration, thereby avoiding concentration and by so 
unfavorable fracture.27

The Rely X fiber post showed a denser resin matrix 
when compared with the other group, which may explain 
the higher bond strength values obtained, while the dif-
ference was not significant. In addition, the use of self-
adhesive resin cement has several advantages; it does 
not require any dentin pretreatment, it is less technique 
sensitive, and it is also time consuming for the operator 
and does not require moisture control as for the etch-rinse 
resin cement.28

In contrast to regular resin cements, the main bonding 
mechanism of self-adhesive cements involves chemical 
chelation between functional acid methacrylates and 
calcium from tooth tissues.29 It could be hypothesized 
that chemical bonding produced by these materials 
results in a more stable bonding interface. A previous 
study demonstrated that self-adhesive resin cements 
support mechanical stress better than conventional resin 
cements.30 The high configuration factor (C-factor) of the 
root canal and the high polymerization shrinkage stress 
create unfavorable conditions for the intraroot bonding 
of fiber posts leading to lower dentin bond strengths.31,32

Bond strength values are also affected by the composi-
tion of the matrix of the post,33 as no chemical union exists 
between methacrylate-based resins and the epoxy resins 
of the post.34 Thus, the main factor contributing to the 
resistance to dislocation of bonded fiber post seems to be 
sliding friction.35 Regarding pretreatment of the post with 
a coupling silane, one in vitro study revealed significant 
improvement in bond strength when a coupling silane 
was used.36 While another study showed no improvement 
after silanization,37 it must be noted that in this study the 
effect of silanization was not investigated and one type of 
glass fiber post was used. Our results of push-out bond 
strength for different prepared post space regions showed 
that bond strength was significantly affected by the region 
of prepared post space; higher values were obtained in 
the cervical section than for the middle and the apical 
sections, which are in agreement with other studies.38,39 
This can be explained by the higher density and orienta-
tion of dentinal tubules in the cervical section.40

Analysis of failure mode showed that most failures 
occurred at post/cement interface, which is in agreement 
with other studies41 followed by mixed failures. These 
results showed that the post/cement interface was the 
weakest link in the system. The push-out bond strength 
reported can be a reproducible technique to measure 
bond strength inside root canal37 when compared with 
the microtensile bond strength. These results favor the 
hypotheses that “low-cost” commercial fiber posts used 
in restoring endodontically treated teeth should not be 
considered as the sole cause of failure of the restored tooth 
in case of lawsuit due to dental malpractice.

The brand manufacturer of the fiber post should not 
influence the attorney or dental expert decision in evalu-
ating and putting down the final report as other factors 
should be evaluated including the dentist’s skills, the 
luting cement, or the final restoration used.

CONCLUSION

Within the limitations of this study, the type of fiber posts 
used should not affect the dental expert decision-making 
in case of dental malpractice/lawsuit. The results of this 
study cannot be used to conclude that all types of low-
cost fiber posts may behave similarly to other higher cost 
or well-documented fiber posts. Further investigations 
should be performed to validate the results of this study.
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