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Abstract

Objective: Bacterial leakage and root fractures are the nmogbitant reasons
root canal treatment failure. Due to the lack ofieglon of gutta percha to -
canal walls, Resilon has been introduced as afiliog material able to bond
the root walls. Metal post®ay predispose the tooth walls to oblique and ea
fracture which usually leads to tooth loss; wheréiaer posts may reinforce t
remaining tooth structure.

The purpose of this study was to compare the effe&esilon and guttperchi
on the fracture resistance of root canal followiestoring with quartz fiber posts.
Materials and Methods. Forty-four maxillary incisor root canals were cheem
mechanically prepared, then randomly divided iht@é groups: Tontrol grou,
(n=20), 2-Experimental group (n=20) and a negatiertrol group (n=4)Roo!
filled teeth were restored with quartz fiber pomtsl compositeesin cores. Fo
teeth with a conservative prepared access cawtidswithout any further pc
preparation were used as a negattontrol group. After simulating the clini
situation, specimens were loaded in the Universatifg Machine for compres-
sive strength test. All data were statisticallylgped by the T-test.

Results: The mean compressive strengths for group 1 wa8%365.23 N an
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INTRODUCTION turation, but they have drawbacks due to their

Bacterial leakage and root fractures are thack of adhesion to the canal walls [2]. In fact,
two most important causes for root candhe root is not strengthened owing to the lack
treatment failurgl]. Gutta-percha and resinof chemical bonding of gutta-percha and sealer
sealerAH26 are commonly used for canal obto the dentinal wall; therefore, the incidence of
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fracture may rise [1]. Resilon (Pentron, WalMATERIALSAND METHODS

lingford, CT, USA) is a new resin material This study was performed on forty four human
used for filling root canals that can be handlechaxillary central incisors extracted due to pe-
similar to gutta-percha. It may be laterallyiodontal disease. All samples were examined
condensed, as well as heat softened and madiographically and then observed under the
jected into the root canal system. It is used stereomicroscope (Nikor&MZ-1) with 40 x
conjunction with a dual cure, resin based semagnification. Teeth without any internal or
ler, Epiphany (Pentron), which bonds to thexternal resorption, root fracture, root caries,
dentin walls and Resilon core [2-4]. Some stwealcification in the canals and with a closed
dies have shown higher compressive strengipex, the same buccolingual (5 to 7 mm) and
in teeth that had been obturated with Resilamesiodiostal (3 to 5mm) diameters, a root
compared to that of filled with gutta-length between 14 to 16 mm, an apical fora-
percha.[2,4] In addition, root-filled teeth aramen diameter of 0.25 mm (equivalent to size
almost at higher risk of fracture because of tH&gs of endodontic k file) and a root curvature
extensive destruction of tooth structure ankgss than 20 degrees were selected. The bucco-
post space preparations and placement. Melialgual and mesiodistal diameters of the spe-
posts are very rigid, but their modulus of elazsimens were measured with a gauge with 0.1
ticity differs greatly from that of dentin so theymm accuracy at the cementoenamel junction
may predispose the tooth walls to oblique anEJ). The specimens were scrubbed tho-
vertical fracture usually leading to tooth lass roughly to remove debris and were kept for 24
Quartz fiber posts are superior to metal posk®ours in 1% sodium hypochlorite solution for
because of the high tensile strength and similaarface disinfection.

modulus of elasticityMIOE) to dentin. Using All teeth (except the ones in the negative con-
these posts, the root canal can be preparedl group) were sectioned at tli&EJ by a 0.2
more conservatively. mme-thick metal disk D&Z, Switzerland) us-
Fiber posts may reinforce the remaining tootimg a high-speed hand piece. After working
structure on account of their chemical bondingngth determination for each specimen, the
to dentin [6]. ProTaper rotary system (Dentsply, Mailefer,
Besides, these posts will provide physicoSwitzerland) was used with the crown-down
chemical properties similar to dentin whichechnique according to the manufacturer's in-
will lead to proper stress distribution and restructions. Preparations were completed with
duced risk of root fracture [7-9]. the ProTaper file number F5 (apical diameter:
Most of the studies have indicated highed.5 mm).EDTA 17% and sodium hypochlorite
compressive strength for fiber posts in conb.25% were used consecutively, each for 1
parison with metal posts [6,7,10,11]. It igninute, to remove the smear layer. Sterile wa-
noteworthy that fiber posts bond with the canaér was used as the final rinse.

walls through the resin cement which itselNext, the specimens were randomly divided
may bond with resin-based filling materialsnto three groups: 1-Control group (n=20), 2-
such as Resilon. Hence, it is sensible to aBxperimental group (n=20) and a negative
sume that Resilon may increase the fractuoentrol group (n=4). In the control group
resistance of endodontically treated teeth.  (n=20), gutta-percha (Roeko Guttapercha
Therefore, the purpose of the present studoints GT, Coltene WhaledentUSA) and
was to compare the effect of Resilon and guttsH26 sealer (De Trey Dentsply, Switzerland)
percha on the compressive strength of root afrere used with the lateral condensation tech-
ter restoration with quartz-fiber posts. nique. Gutta-percha ISO taper cone size 50
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was selected as the master cone accordingriased and posts were cemented with Panavia
F5 ProTaper file size and then lateral cond=2.0dual cure resin bonding cement (Kuraray,
were used to fill the canal completely. In th&JSA) according to the manufacturer’s instruc-
experimental group (n=20), specimens wer®ns. Then, the core was built up in each spe-
obturated with Resilon/Epiphany systel cimen using preformed polyester matrix filled
materials were mixed and applied according teith Lumiglass compositeRID, TM, France)
the manufacturer’s instructions. Epiphany selfwhich was placed on the coronal portion of
etching primer was applied with a micro brushoot by pressure and cured for 40 seconds from
inside the canals. Epiphany sealer was thafi aspects (buccal/lingual/mesial/distal). Spe-
mixed and applied to the canal walls using @mens were mounted vertically in auto poly-
paper point. Resilon master cone sized 50 wawerized acrylic resin blocks and an artificial
selected according to F5 ProTaper file and tHeDL was simulated around roots using po-
lateral cones were condensed afterwards. Thether elastic material Impergur8M, ESPE,
coronal 2 mm of the sealer was immediatelyySA). The specimens were then stored in
light curedfor 40 seconds using Coltolux 2.5100% humidity at 37° C until fracture resis-
light cure device (380 mw/cm2) (Coltenetance testing. The specimens were loaded in
Germany). Complete setting of Epiphany sedJniversal  Testing Machine (Zwick-
ler took up to 25 minutes. To evaluate the olb113/Roell, Germany) for compressive
turation quality, periapical radiographs werstrength test. The specimens were fixed in a jig
taken and specimens with improper obturatioand a gradually increasing compressive load
length and condensation quality were exwas delivered at 130° to the long axis of the
cluded. In the negative control group (n=4)tooth in a lingual-labial direction just above
the preparation was carried out with ProTapé¢he cingulum with a ball-shaped tip at the
the same as former groups, then two of tr@oss-head speed of 1Imm/min. The peak load
samples were filled with Resilon and the othep fracture was recorded (Newton) and all data
two with gutta-percha by the lateral condensavere analyzed statistically using T-test.

tion technique. After radiographic evaluationfinally, each specimen was studied under the
those with void and improper work lengthstereomicroscope to evaluate the pattern of
were excluded. Except for the negative contrdiacture.

group, all specimens were restored with quartz

fiber posts (D.T. White postsRTD, TM, RESULT

France)number 2 with 1 mm diameter and 14All specimens were tested for compressive
mm length. All negative control cases had instrength. Kolmogorov-Smirnov test showed
tact crowns and roots which were not sulthe normal distribution of data. Therefore, stu-
jected to any further post preparation and onlyent T-test was used to compare mean fracture
the conservative prepared access cavities wéoads in the two groups. (Table 1).

restored just with light-cured Lumiglass comThe mean compressive strength in the negative
posite RTD, TM, France). control group with Resilon and gutta-percha
Post space preparation was performed withere 760.12 164.73N and 418.22318.13N,
D.T. Universal Drilland D.T. Finishing Drills respectively. The mean compressive strength
in a way that 3 to 5 mm of gutta-percha rein the experimental group (Resilon) and the
mained apically. Post spaces were thesontrol group (gutta-percha) were 645493
cleaned with normal saline and dried with pat82.98N and 5358155.23N, respectively.
per points. The canal orifices were etched withhis difference was statistically significant (p-
37% phosphoric acid for 15 seconds. Acid waglue= 0.770) (Table 1). Of the 40 specimens
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of the case and control groups, 35 specimeMonteiro et al. in an in vitro study regarding
were fractured in core material. In all caseshe resistance of roots filled with Resilon or
the roots were fractured horizontally at thgutta-percha against fracture found the same
cervical level, but only in one specimen theesults [13].

post was fractured. On the other handn 2005 Stuart et al. eva-
luated the reinforcement of immature teeth
DISCUSSION with new resin obturating material and con-

Root canal treated teeth become weakened dileded that the mean compressive strength for
to the loss of natural tooth structure during ingutta-percha was higher than Resilon [4]. The
strumentation and post preparation [8]. It haspposite results may be partially because of
been suggested to reinforce these root carhé differences between immature and mature
walls using fiber posts. Since fiber posts dmots such as thin dentinal walls of immature
not adhere to gutta percha, Resilon might beteeth.

better choice for canal obturation. We assumé&the compressive strength of endodontically
that Resilon system can adhere to dentinakated teeth which were reconstructed with
walls of root canals and even fiber post, maldifferent post systems showed that the mean
ing it able to strengthen the root against fradracture load was significantly highest in
ture. In the present study, the canals filled withuartz fiber posts and the pattern of fracture in
Resilon showed higher compressive strengthe groups reconstructed with quartz fiber and
than that of canals obturated with gutta perchidass fiber posts were in the cervical portion of
and AH26 sealer. the roots [7].

Many studies have indicated higher fracturkhr addition, another study evaluated the com-
resistance for teeth filled with Resi-pressive strength of endodontically treated
lon/Epiphany compared with similar teethteeth which were reconstructed with three dif-
filled with gutta-percha [2, 4]. ferent prefabricated aesthetic post systems. It
In a study by Teixeira et al. on compressiveas stated that higher compressive strength
strength of endodontically treated teeth, canalgas evident in aesthetic quartz fiber post
filled with Resilon showed a significantlygroup [8]. The innovative aspect of the present
higher compressive strength compared witstudy was to compare the effectiveness of dif-
that of gutta-percha which is in agreemerferent root filling materials in vicinity of fiber
with our findings [12 ]. post on fracture root resistance.

Table 1. Mean and SD of Compressive Strength (Newton) fsil@n and Gutta-Percha

Group n P value Mean SD SD error
Resilon 20 0.76 645.93 182.98 40.91

Gutta-Percha 20 0.87 535.81 155.23 34.71
P-Value 0.047

This difference was statistically significant (phve= 0/047)
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Unfortunately, no similar studies exist to comCONCLUS|ION

pare our findings with. Only a new study idt can be concluded that the compressive
available regarding the influence of differenstrength of endodontically treated teeth which
sealers on the bonding interface of weakenede obturated with Resilon and restored with
roots reinforced with resin and fiber posts. Thquartz fiber posts is significantly higher than
push-out test exhibited that the most frequetttat of teeth obturated with gutta-percha and
type of failure was adhesive. Overall, apicalestored with quartz fiber posts.

and middle regions of root canals presented a
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