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Abstract

The ultimate challenge for successful endodontic therapy is to establish a homogenous unit of the root canals which requires a
hermetic seal. Adhesion of root canal sealers to dentin is important to seal the root canal system thoroughly and to prevent
microleakage. Bonding of root filling materials to the radicular dentin is known as ‘monoblocks’ which has become more popular
after introduction of bonding concept in the root canal system. The aim of this review highlights on newer materials and different
concepts in rehabilitation of root canal space. Thus the potential of these monoblocks is discussed with the possibility of their

application in endodontics in future.
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Introduction

Success of root canal therapy depends upon
thorough cleaning, shaping and three dimensional
obturation. In order to obtain a hermetic seal, the core
filling materials and the sealers used to seal the root
canal must create different interfaces forming a
monoblock.

The term Monobloc was introduced by Dr. Pierre
Robin in 1902 in the field of Orthodontics which refers
to a “Single unit” where as in endodontics the word
monoblock represents a compactly filled space with the
bonding substrate and core material that constitutes
different material interfaces." Based upon these
interfaces monoblocks are classified in to primary
monoblock, secondary monoblock and tertiary
monoblock.? To satisfy the standards the monoblock
should possess adequate bond strength as well as
modulus of elasticity comparable to that of dentin.® The
bonding ability of these monoblocks in the root canal
has some disputes which would not assure the perfect
seal and also associated with variations in the modulus
of elasticity of resin based obturating materials
compared to that of dentin. Therefore the future
research should focus on introducing the newer
materials which possess modulus of elasticity similar to
dentin and the good sealing ability which leads to
success of monoblocks.

Primary Monoblock

The single circumferential interface formed
between the root canal wall and the obturating material
is called ‘Primary monoblock’ Egs. Mineral Trioxide
Aggregate (MTA), hydron, polyethylene fibre post-core
systems, Biogutta. The materials under primary
monoblocks can be manipulated easily, non-irritating
with acceptable adaptability, and ability to calcify even
if it gets forced out of the canal accidentally. MTA
helped in fortifying the teeth by forming interfacial
apatite deposits resulting in good seal.* The modulus of
elasticity of hydron is less than that of dentin which is

not acceptable in creating the primary monoblock for
fortifying the roots.* The interfacial stresses can be
altered accordingly at the interface between resin and
dentin when Polyethylene fibre post-core systems
having comparable modulus of elasticity to that of
dentine are used. Biogutta which contains polyisoprene
matrix with bioactive glass of 45s5 type which exhibits
self-adhesive property with immediate sealability.”
Secondary Monoblock

The system in which two circumferential interfaces
are formed one between the cement - core material and
other between cement- dentin are categorised as
‘secondary monoblocks. Ex:resilon, Fibre re-inforced
posts. A polycaprolactone based bioactive containing
glass such as resilon shows good bonding ability with
the sealer through the process of polymerization.® The
epoxy resin based carbon fibre reinforced posts bond to
the root canal wall through oxidation process with
comparable modulus of elasticity to that of dentin,
could achieve a monoblock between the tooth-post-
core.!
Tertiary Monoblock
The system in which three interfaces are formed
circumferentially, between the dentin — cement,
between cement - bonding substrate and lastly between
bonding substrate - abutment material. Egs. fibre posts+
external silane, endorez. Endorez are the resin coated
gutta-percha cones which are used with the radiopaque
methacrylate sealer.’
Problems Associated in Bonding

Polymerisation of resin materials will lead to
shrinkage, resulting in separation at the areas of
weakest bond through which micro-organisms can
ingress in to the root canals.® Configuration factor (C-
factor) is the ratio of bonded to unbonded resin surface
area which is supposed to be less than 3 for effective
bonding.”® However due to complex root canal
configuration the ratio was found to be more than 1000
causing debonding at the dentin-sealer interface.! Time
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factor is also considered to be one of the problem
associated with bond strength, as it gets deteriorated
with time.®'? The apical one-third of the radicular
dentine contains less number of dentinal tubules than
the coronal dentine accounting for less resin tag
formation during the adhesion procedure.” It has been
reported that the hybrid layer favours the bond strength
rather than resin tag formation.** As radicular dentine
contains more intertubular dentine it results in more
hybrid layer formation which is favourable for
bonding.*®
Sealability of Monoblock Interfaces

Achieving a hermetic seal throughout the root
canal system either chemically or micromechanically is
necessary for the successful outcome. Probable causes
of microleakage could be due to poor adhesion
wettability, polymerization shrinkage, thermal stresses,
occlusal loading and water sorption.’® In order to
overcome these instances bonded obturating materials
and methacrylate resin based root canal sealers were
developed for improving the sealing ability of root
filling materials such as first generation MBRS;
Hydron, second generation; ENDOREZ, third
generation;  RESILON/EPIPHANY  the  fourth
generation; METASEAL.
Effect of Medicaments Irrigants and Smear Layer
with the Monoblock

Sodium hypochlorite is a very important irrigant
used in root canal disinfection which possesses a strong
antibacterial activity and results in the formation of an
oxygen rich layer on the surfaces of dentin causing
weak bond strength with the resin based sealers.
According to various studies smear layer elimination
before obturation has been a controversial aspect.
However the current recommendation is to remove the
smear layer before obturation by alternative use of
NaOCL, EDTA, MTAD and citric acid® with
ultrasonic instruments™® for better clinical performance.
Biocompatibility

An ideal obturation material creating a monoblock
should be  nonmutagenic,  noncarcinogenic®,
nonirritating” and biocompatible to periradicular
tissues.”? An in vivo study on guinea pigs was
performed to check the biocompatibility of primary
monoblock (MTA)?, secondary monoblock (resilon)*
and tertiary monoblock?® (endorez). A cytotoxicity
evaluation revealed better biocompatibility and more
viable cell count and moderate to severe levels of
inflammation were seen with the three monoblocks
tested.

Clinical Significance

Till date only one study has compared the clinical
outcome of endodontic therapy using guttapercha and
resilon and reported no significant difference. However
pawinska et al. carried out a case-series study and
investigated the outcome of endodontic treatment using

resilon, and proved that resilon showed a successful
treatment outcome.”

Conclusion

The Modulus of elasticity and sealing ability are
the two controversies associated with the monoblocks
which do not contribute for the root fortification.?’
Despite several draw backs in the theory it is said that
the future of endodontics should focus on developing
newer materials to attain a leak free hermetic sealing
interface between the root canal wall and the obturating
materials fulfilling the criterias required for the concept
of monoblock.
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