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Abstract

This study compared the clinical outcome of mineral trioxide aggregate and biodentine as
repairing materials in the management of pulpal floor perforation in vivo. Among the 30 teeth
having pulpal floor perforation, 15 perforations were repaired with mineral trioxide aggregate and
the remaining 15 were subjected to biodentine treatment. Following perforation repair, each tooth
was then subjected to root canal therapy. Patients were recalled at 3, 6 and 12 months interval. The
assessment of pain, tenderness on percussion, and radiological evaluation was performed to
determine the reparability of pulpal floor perforation. The results showed that pain, tenderness on
percussion and thickness of periodontal ligament were gradually decreased and the perforation
site was successfully repaired following mineral trioxide aggregate and biodentine therapy.
Furthermore, the overall success rate of biodentine and mineral trioxide aggregate was 98.5% and
97.2%, respectively, which was not significant. The results indicated that the clinical outcome and
repair of pulpal floor perforation by biodentine are almost similar to mineral trioxide aggregate.

Introduction

In the endodontic and restorative treatments,
perforation of the roots or the pulp chamber
floor is a major complication which results in a
chronic inflammatory reaction of the periodon-
tium and formation of granulation tissue as
well as irreversible loss of attachment or failure
of endodontic treatment.1 Furthermore, the arti-
ficial communication often causes irreversible
damage to the periodontium near to the perfo-
ration site by the mechanical trauma and
engagement of microbially derived substances
that certainly accompany the perforation.2
Various materials have been proposed for the
repair of perforations such as zinc oxide-
eugenol, amalgam, cavit, gutta-percha, calcium
hydroxide, calcium phosphate, composite resin,
glass ionomer and resin-modified glass iono-
mer cement.? However, the above materials did
not show adequate repair of this iatrogenic
damage.

The use of mineral trioxide aggregate has been
increased for perforation repair.%5 This mineral
powder contains hydrophilic particles and
contains tricalcium silicate, tricalcium alumi-
nate, tricalcium oxide and other mineral
oxides.t It has a higher pH of 12.5 and sets
approximately 4 hours in the presence of
moisture.f Furthermore, it has good sealing
ability, favorable biocompatibility, bacterio-
static effect, and the ability to set in the

presence of moisture (e.g. blood, tissue fluids).”
8 The ability to seal the perforation site by
mineral trioxide aggregate is favorable due to
its excellent biocompatibility as reported in an
in vitro study? When comparing to amalgam,
zinc oxide eugenol cement, resin-modified
cement and intermediate restorative material, it
showed better sealing ability.810 The biocom-
patibility test revealed that it is also capable to
repair of the periodontium by the formation of
cementum and bone over the material.Z 11 12
However, it has several disadvantages that
include long setting time, less compressive and
flexure strength, non-bonding to enamel, dentin
and discoloration of teeth and high price.Z8

Biodentine™  (Septodont, = Saint-Maur-des-
Fossés, France) is a silicate-based material and
its use as dentin restorative material and also
have endodontic indications similar to those of
mineral trioxide aggregate. The main compo-
nent of the powder is tricalcium silicate, with
the addition to the powder of calcium
carbonate and zirconium oxide. The liquid is a
solution of calcium chloride with a water
reducing agent. This material has chemico-
mechanical bonding with tooth and composite
as well as high compressive and flexure
strength.? Its use as pulp capping agent, root
canal obturation, root-end resection, apexifica-
tion, repair of root perforations, internal
resorption and pulpal floor perforations have
been expected by in vitro and in vivo studies.13-14
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Therefore, the present study was performed to
compare the clinical outcome of mineral trioxide
aggregate and biodentine as repairing materials in
the management of pulpal floor perforation.

Materials and Methods

This prospective comparative experimental study
was performed from February 2014 to August 2015.
Patients with the complaint of iatrogenic pulpal
floor perforation attending the outpatient depart-
ment were selected by lottery method. Clinical and
radiological evaluations were performed among 30
participants of which 15 were received pulpal floor
perforation with mineral trioxide aggregate and the
remaining were treated with biodentine.

Manipulation of materials

Mineral trioxide aggregate (Angelus, Brazil) pow-
der was mixed with distilled water in a 3:1 powder
water ratio until it exhibited putty like consistency
according to manufacturer's recommendations.
Biodentine™ (Septodont, Saint-Maur-des-Fossés,
France) was supplied a capsule (powder: 0.7 g,
liquid: 0.18 mL) which was triturated for 30 sec on a
mixing device (Cap-mix) at a speed of 4,000-4,200
rotation/min.

Study procedure

At first, the perforation sites were diagnosed
through direct observation of bleeding followed by
indirect bleeding assessment by means of a paper
point and radiographs. After isolation and cleansing
of the perforation site, calcium hydroxide dressing
was given for 7 days to minimize bacterial contami-
nation. Root canal re-treatment was initiated (where
needed) and after canal preparation calcium
hydroxide was used as an intra-canal medicament.

Mineral trioxide aggregate was applied on the
perforation site according to previous studies.15.16 A
2-3 mm height of mineral trioxide aggregate was
applied on the perforation site with a carrier gun.
Endodontic pluggers followed by a wet cotton
pellet were used to condense the material gently
into the perforation site. A moistened cotton pellet
was placed in the pulp chamber. After 24 hours, the
temporary cement was removed to check if mineral
trioxide aggregate was set and then tooth was
restored with flowable composite resin.

In the case of biodentine, it was packed in the
perforations using a plastic filling instrument
supplied by the manufacturer. The working time of
biodentine is up to 6min with a final set at around
10-12 min. Finally, restoration of the tooth was
performed with flowable composite resin.

Clinical and radiological evaluations

The participants were recalled for clinical and

radiological evaluation at 3, 6 and 12 months
following completion of the treatment. Two evalua-
tors were used to avoid blindness and the clinical
and radiological findings were assessed, as follows:
a) Pain was determined by visual analog scale
system where a 10 cm long horizontal line with
points labeled was used. The pain was calculated as
follows: 0: no pain, 1-3: mild pain, 4-6: moderate
pain, and 7-10: severe pain; b) The tenderness of
tooth on percussion was performed by gentle
tapping with the blunt handle of mouth mirror and
the participant responses to apical palpation and
percussion was calculated according to the
following criteria: 0 = No reaction of pain felt, 1 =
Slight discomfort, 2 = Large discomfort when the
patient flinched on examination; c) Recording
furcation defects: Class I - The furcation did not
have a significant depth, Class II - The furcation
cannot be probed completely through to the
opposite side, Class III - The furcation can be
probed completely through to the opposite side; d)
Radiographic assessment: The repair of perforation
site was determined by the widening of the
periodontal ligament.

Statistical analysis

Statistical analysis was performed by using
computer-based statistical software, SPSS 20.00
version (SPSS Inc. USA). Student’s test was used to
compare between the results of clinical outcome of
mineral trioxide aggregate and biodentine. The p
value less than 0.05 was considered as statistically
significant.

Results

The results of clinical outcome at 12 months are
shown in the Table I. When the pain was assessed
by VAS, it was found that at the end of 12 months,
one mineral trioxide aggregate-treated participant
reported discomfort but none of the biodentine-
treated participant reported. The results of
tenderness on palpation showed that 13 biodentine-
and 14 mineral trioxide aggregate-treated teeth, the
participants did not feel any tenderness. One
patient of trioxide aggregate treated teeth, partici-
pant felt discomfort on percussion, no participants
treated by biodentine felt discomfort at 12 months.

Regarding the furcation defect, it was found that
furcation defects were gradually healed and finally
disappeared at 12 months following completion of
the biodentine and mineral trioxide aggregate.
When the thickness of periodontal ligament was
observed radiographically, it was revealed that
thickness gradually decreased following biodentine
and mineral trioxide aggregate therapy at 12
months (Figure 1). All biodentine and mineral tri-
oxide aggregate treated teeth had thickness of
periodontal ligament less than double. The assess-
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Table I
MTA Biodentine p value
(n =15 teeth) (n =15 teeth)
No. No.
Pain status
No pain 14 15 0.309
Mild pain 1 0 0.309
Moderate pain 0 0 0.309
Severe pain 0 0 0.309
Tenderness on palpation
No pain 14 13 0.361
Mild pain 1 2 0.361
Moderate pain 0 0 0.361
Severe pain 0 0 0.361
Tenderness on percussion
No pain 14 15 0.309
Mild pain 1 0 0.309
Moderate pain 0 0 0.309
Severe pain 0 0 0.309
Furcation defect
Class I 14 15 0.309
Class I 1 0 0.309
Class III 0 0 0.309
MTA means mineral trioxide aggregate

Figure 1: Representative photographs of repair of pulpal floor perforation of
maxillary left 1st molar tooth with mineral trioxide aggregate (A: Initial, B: Base-
line, C: 12 months) and biodentine (D: Initial, E: Baseline, F: 12 months)

ment of overall success of biodentine and mineral
trioxide aggregate was 98.5% and 97.2%, respec-
tively. The statistical analysis also revealed no
differences between the clinical and radiological
outcome of biodentine and mineral trioxide aggre-
gate.

Discussion

The present study revealed that pain and
tenderness on percussion, and the thickness of

periodontal ligament was gradually decreased with
time and the perforation site was successfully
repaired by mineral trioxide aggregate and bioden-
tine therapy. Furthermore, the overall success of
biodentine and mineral trioxide aggregate was
98.5% and 97.2%, respectively, and the differences
were not significant. A number of studies have
indicated that 100% success rate could be achieved
in biodentine and mineral trioxide aggregate treated
teeth.6.15.16 Other studies have revealed that bioden-
tine is more capable than the mineral trioxide aggre-
gate in the treatment of perforation repair.17.18

The reason of reducing pain and tenderness by
mineral trioxide aggregate treatment has been
reported by some of the previous studies that
mineral trioxide aggregate is capable of reducing
pain by its high pH, excellent biocompatibility and
stimulate mineralization.1%-20 Furthermore, it also
initiate formation of cementum and bone ultimately
repair and regeneration of periodontal ligament.2!
On the other hand, biodentine may reduce pain and
tenderness due to its ability to initiate cemento-
genesis and osteogenesis. It helps to deposit calcium
and phosphate at the furcation area. Furthermore,
the higher calcium phosphate ratio may also helps
in perforation repair. Other factors such as favo-
rable biocompatibility, osteoconductivity, bioresor-
ption, and biomineralization, calcium carbonate
might have beneficial effects on mineralizing.22.23 Tt
has been reported that the release of calcium
carbonate and calcium phosphates during the
mineralization process is useful in tissue engi-
neering.2* However, some participants felt discom-
fort at 3 months and it may be due to extrusion of
the material (mineral trioxide aggregate and
biodentine) into the furcal area. It could happen that
biodentine or mineral trioxide aggregate may either
directly contact the tissue during extrusion/ over-
filling or through its diffusible substances that may
leach into periradicular tissues. Furthermore, the
destruction and inflammation of periradicular
tissues may also responsible for tenderness on
percussion.2

The results of perforation repair by mineral trioxide
aggregate and biodentine were successful. The
previous study indicates that biodentine reduces
the porosity, and water sorption; the ability to
discharge calcium is also responsible for differen-
tiation and hard tissue mineralization.?2 Further-
more, the thickness of periodontal ligament was
gradually decreased following both mineral trioxide
aggregate and biodentine therapy. The mechanism
of periodontal healing is not clarified in this present
study. Previous study has indicated that mineral
trioxide aggregate allows the growth of cementum
(osteocementum) and bone as well as regeneration
of periodontal ligament.26 On the other hand,
biodentine is competence to reduce microleakage
thus diminishing the thickness of periodontal
ligament.17%.18
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Conclusion

The efficacy of biodentine is similar to mineral
trioxide aggregate in the repair of pulpal floor
perforation.
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