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Abstract

Introduction: The purpose of this review was to compare the effects of different materials used as intraorifice
barriers on the fracture resistance of endodontically treated roots obturated with gutta-percha.

Material and methods: Electronic searches were performed in the Pubmed and Scopus databases using relevant
keywords. Textbook searching was also applied. Following selection, articles were fully reviewed to ensure that
they met inclusion/ exclusion criteria.

Results: The root reinforcement abilities of a wide variety of restorative materials used as intraorifice barriers
have been investigated, assessed and compared within the dental literature.

Conclusion:The placement of an intra-orifice barrier can be regarded as beneficial for the reinforcement of an
endodontically treated teeth.
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I. Introduction

Endodontically treated teeth are more susceptible to fracture than vital teeth because of excessive loss
of tooth tissue, dehydration of the dentin, and pressure during obturation procedures. Previous clinical studies
have shown that 11-13% of extracted teeth with endodontic treatment are associated with vertical root fractures,
rendering it the second most frequent identifiable reason for loss of root-filled teeth.[1,2]

Furthermore, Bender and Freedman also reported the increased incidence of vertical fractures in teeth
that have undergone endodontic therapy. [3]

The main aim of root canal treatment is to clean and disinfect the root canals from the bacteria to obtain
a three-dimensional fluid impervious obturation along the root canal from the coronal intra-orifice to the apical
constriction. [4] There is a lack of conclusive evidence for the weakening of endodontically treated teeth, thus
the aforementioned facts indicate that the main goal for endodontic therapy should be reinforcement of residual
tooth structure. [5]

Bonded composite restorations can be considered as the first choice for coronal restorations as they
play a vital role in increasing the fracture resistance of endodontically treated teeth.[4] Furthermore, it has been
shown that direct and indirect cusp coverage adhesive restorations can significantly increase the fracture
resistance of endodontically treated teeth.[5] Bonding endodontic obturation materials to radicular dentin is
another approach to increase fracture resistance.[6,7] Use of sealers and lateral condensation technique
significantly strengthen the roots as compared to canals, which are instrumented but not obturated.[8]

In-order to reinforce the roots, stress concentrations at dentin - material interface should be minimized
by utilizing materials that have modulus of elasticity similar to dentine i.e. 14 - 16 gigapascals. [6] Root canal
filling materials such as Resilon and gutta percha have low modulus of elasticity compared to dentine and thus
have little or no capacity for root reinforcement. [7]

Roghanizad and Jones suggested removal of 3mm of gutta percha from the orifice of the root canal and
replacing it with a restorative material to reduce coronal leakage. [29]

Studies have advocated the use of intracoronal barriers in preventing coronal microleakage.[9] Through
the use of restorative materials with elastic moduli similar to the dentin, it might be logical to assume that
intraorifice barriers can also provide stiffness against forces that generate root fractures.
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Very few studies have assessed the reinforcing effect of intraorifice barriers placed over root canal
fillings. [24] Hence, the aim & objective of this review is to compare the effects of different materials used as
intraorifice barriers on the fracture resistance of endodontically treated roots obturated with gutta-percha.

Il. Material And Methods
Electronic searches were performed in the Pubmed and Scopus databases using the keywords: intraorifice
barriers, root reinforcemet, fracture resistace of endodontically treataed teeth, Composite resin, Glass-ionomer.
Textbook searching was also applied for relevant information. Articles were first selected according to titles and
abstracts, and they were then fully reviewed to ensure that they met the inclusion/exclusion criteria.
Inclusion criteria
Studies with all designs that used different materials and or techniques included. The study should refer to
intracoronal orifice and fracture resistance of endodontically treataed teeth significance. Searches were limited
to papers written in English and published between 1999 and 2018.
Exclusion criteria
All studies that failed to meet the inclusion criteria. If a study did not refer to the intraorifice barrier or explain
its relation with fracture resistance endodontically treated teeth, it was discarded. Studies that discussed a
coronal barrier were also rejected.

I11. Results:
Definition of anintra-orifice barrier, intraorifice root reinforcing material and their importance:
The intra-orifice barrier is an effective treatment used in endodontically treated teeth by introducing an
additional material into the canal orifice immediately after removal of the coronal portion of gutta-percha and
sealer.[29]
The following criteria have been proposed by Wolcott et al. for an intracoronal barrier:
(a) Easily placed by the specialist,
(b) Bonds to tooth structure (retentiveness),
(c) Effectively seals against microleakage,
(d) Easily distinguishable from natural tooth structure and
(e) Does not interfere with the final restoration of the access preparation.

Endodontically treated roots are susceptible to fracture because of their weakened structure. Thus, one
of the goals of root canal treatment is to reinforce the endodontically treated root. [9] As well as intra- orifice
barriers have been popular in recent years to obtain reduced coronal leakage. [10- 14] root canal treatment with
an intra- orifice barrier in comparison without barrier can increase the fracture resistance.[9]

Amalgam, composite resin, glass ionomer cement and are commonly used materials.[12,13]The use of
colored materials is recommended so they can be easily identified in cases of retreatment or post restoration.11
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Examples include the flowable composite resins PermaFlo® Pink or Purple (Ultradent), Flow-It® dark red
(Pentron) or dark blue (DenMat).

The reinforcing ability of commonly used postendodontic materials such as glass ionomer cement,
resin-modified glass ionomer cement (RMGIC), fiber-reinforced composite (FRC), and nanohybrid composite
(NC),Luxacore Z (Dual Automix, DMG America), Light cure glass ionomer cement (GC Light cure GIC),
Tetric - N - Flow (Nano hybrid flowable composite) and MTA have been investigated, assessed and compared.
Emre Nagas et al. (2016) concluded that thelncorporation of 5 wt% AR glass fiber can significantly improve
the reinforcement effect of Pro-Root MTA and Biodentine when used as intraorifice barriers. [25]

E Yasa, H Arslan et al. (2016) concluded thatglassionomer cement, nano- hybrid composite resin, short
fiber- reinforced composite, and bulk- fill flowable composite increased the force required to fracture roots
compared to the control groups. MTA placement (MTA Angelus or Micro Mega MTA) as an intra- orifice
barrier did not significantly increase the fracture resistance of endodontically treated roots compared to the
control groups, however Biodentine did. [26]

Abhishek Gupta et al. (2016) concluded that the endodontically treated roots with an intraorifice barrier are
more resistant to fracture compared with those without ones. Fracture resistance of roots was significantly
affected by the type of intraorifice barrier. RMGIC and FRC followed by NC significantly increases the fracture
resistance of endodontically treated teeth. RMGIC yielded the highest fracture resistance followed by FRC, NC,
and MTA. MTA is not suitable for root reinforcement.[30]

Renuka Nadar et al. (2018)concluded that the endodontically treated teeth with an intra-orifice barrier are more
resistant to fracture compared with those without a barrier. LuxaCore Z followed by light cure glass ionomer
and Tetric N Flow significantly increased the fracture resistance of endodontically treated teeth. LuxaCore Z
yielded highest fracture resistance as an intra-orifice barrier as a result of enhanced physical properties and dual
cure setting mechanism.[28]

IV. Discussion

Much of the fracture susceptibility of endodontically treated teeth is intrinsic to the root canal
morphology, dentin thickness, canal shape, and size and curvature of the external root;[10] thus, special
attention should be given for securing sufficient remaining dentin. However, enlargement of the coronal third of
the root canal space is considered important to support root canal length measurement, debris removal, effective
irrigation, and canal obturation. However, extensive use of rotary instruments during preparation of the root
canal space by cutting the dentin to gain straight lines access weakens the root structure. Desiccation and
dehydration of the dentin are also a few of the causes that may predispose to the weakening of tooth.
Rundquist et al. (2006) stated that with increasing taper, root stresses decreased during root filling but tended to
increase for masticatory loading, resulting fracture originating in the cervical portion.[11]

Although bonded obturation materials might increase the fracture resistance of root-filled teeth, the
current endodontic obturation systems are not suitable to obtain this goal. In the present study, the core material
(gutta-percha) combined with the tested endodontic sealer (AH Plus) was not able to increase the root fracture
resistance significantly in all the groups including the control group. Zandbiglari et al. (2006) also observed that
roots get significantly weakened with the use of greater taper instruments and obturation with AH Plus sealer
was not able to increase the fracture resistance.[12]

Based on this premise, in our article reinforcing ability of commonly usedpostendodontic materials
glass ionomer cement, resin-modified glass ionomer cement (RMGIC), fiber-reinforced composite (FRC), and
nanohybrid composite (NC) Luxacore Z (Dual Automix, DMG America), Light cure glass ionomer cement (GC
Light cure GIC), Tetric - N - Flow (Nano hybrid flowable composite) MTAhave been investigated, assessed and
compared.

The presence of intraorifice barriers strengthen the fracture resistance of endodontically treated teeth as
compared to endodontically treated teeth without intraorifice barriers. The fracture strength values of the test
groups revealed that fracture resistance of the roots was significantly affected by the type of intraorifice barrier
used. To reinforce endodontically treated tooth, stress concentrations at the dentin material interface should
preferably be minimized by using materials with a modulus of elasticity similar to that of the dentin, which is
about 14-16 GPa.[6] Both RMGIC and FRC significantly increased the fracture resistance of the root specimens.
NC have higher filler content which further strengthens and improves elastic modulus with less shrinkage.
Aboobaker et al. (2015) also have reported RMGIC and flowable resin to be an effective intraorifice barrier
with significantly high resistance. [13]

MTA provides a superior seal against microleakage when used as an intracanal medicament.Nagas et
al., results of study also showed the lowest values for fracture resistance for MTA among all the tested
groups.[14] Low fracture resistance may be attributed to its lack of bonding to the dentin, high stiffness in
compression, and little strength in tension.
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Composites bond to the tooth structure micromechanically and thus, provide good marginal seal,
reinforcement of remaining tooth structure,[15] and conservation of tooth structure. Composite resins reportedly
absorb and distribute forces in a uniform manner, thereby increasing resistance to fracture and providing an
improved prognosis. Incorporation of fibers increases the elastic modulus of nonreinforced resin from 6-9 GPa
to 9-15 GPa, which is close to the dentin,[16] thus resulting in higher values of fracture resistance for FRC than
conventional resin composite. Moreover, fibers used in FRC have a unique, patented interpenetrating polymer
network structure, which can be reactivated even after the final polymerization, resulting in superior anchorage.

RMGIC shows superior performance as an acceptable coronal seal due to water sorption by the
material, resulting in setting expansion.[17] RMGIC has high flexural strength and modulus of elasticity (10-14
GPa) close to the dentin.[18] Thus, the material can withstand a large amount of stress before transmitting the
load to the root.[19] Moreover, it chemically bonds with the dentinal surface, rendering more strength at the
dentin cement interface.[20] All these properties might have resulted in RMGIC being the most fracture-
resistant material.

Both FRC and RMGIC have high flexural strength and high modulus of elasticity;[20] with values that
are similar to dentin, both materials can withstand large amounts of stress before transmitting the load to the
root.[21] Moreover, both materials exhibit good adhesive properties to the dentin,[22] which might have
significantly contributed to the greater fracture resistance values.

An array of materials had been utilized as intra - orifice barriers in earlier studies such as bonded
amalgam, Mineral trioxide aggregate (MTA), calcium enriched mixture cement, resin modified glass ionomer
cement, flowable composite, etc. Bonded amalgam, MTA, calcium enriched mixture cement although have been
routinely used for restorative procedures due to good sealing capacity, but poor physical properties. [22]

Root reinforcement with the tested intraorifice barriers did not totally reduce the susceptibility of roots
to fracture. However, within the limitations of this study, the reinforcement of obturated roots with FRC or
RMGIC as intraorifice barriers can be regarded as a viable choice to reduce the occurrence of postendodontic
root fractures. Further laboratory research with different materials coupled with clinical trials is necessary.

However, more studies with simultaneous testing of both microleakage and fracture resistance are
needed including more materials and parameters.

V. Conclusion
Endodontically treated roots with an intraorifice barrier are more resistant to fracture compared with those
without ones. Fracture resistance of roots was significantly affected by the type of intraorifice barrier.
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