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ABSTRACT

Maxillofacial surgery employs several surgical procedures in soft and hard tissues. When hard tissues
are involved, for instance, periapical surgery, cyst enucleation, tumor resection, preprosthetic surgery,
when the large bony defect remaining intact it is necessary to replace by bone grafting. An in vivo and
vitro studies has also shown that Mineral trioxide aggregate (MTA) and biodentine promotes both dental
and bony regeneration in pulp and periradicular tissues and both have excellent biocompatibility.
Materials and Methods: 20 rabbits of both sexes were enrolled in this study, three monocortical defects
were created on Mandible, one considered as control and the others implanted with MTA and biodentine,
on tibia, three monocortical defects were created on the same animal. Post-operative follow up date
7,14,21and 28 Days. C.T. scan was used as parameter for bone density measurement. Results: showed that
non-significant difference at Day7 and14 in Mandible and significant at Day21 and 28 compared to
control, While nonsignificant at Day 7 in Tibia and significant at 14 and21 post-operatively with highly
significant at Day28 compared to control. Conclusion: MTA and biodentine have effect on process of

osteogenesis and will facilitating when it implanted with Bone marrow .
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INTRODUCTION

he term bone grafting refers to the

process by which bone is stimulated
from a source (donor) to it (recipient). Bone
grafts are used as a filler and scaffold to
facilitate bone formation and promote wound
healing .(S.Titsinides et al.,2019)

Bone graft are involved in successful bone
graft include osteoconduction (guiding the
reparative growth of the natural bone),
osteoinduction (encouraging undifferentiated
cells to become active osteoblast), and
osteogenesis (living bone cells in the graft
material contribute to become remodeling).
Osteoinduction involves the stimulation of
osteoprogenitor cells to differentiate into
osteoblasts that then begin new bone formation.
A remarkable biocompatible materials, MTA
and newly develped ,Biodentine has been
recently launched in the dental market as a
‘dentin substitute’.both are bioactive calcium
silicate-based cement with exciting clinical
applications was developed. at Loma Linda
University , CA, USA in 1993. Septodont
Biodentine™ Active Biosilicate Technology™
Scientific file 2010.These materials regarded a

material of choice for pulp capping, pulpotomy,
apexogenesis and apexification and it has many
characteristics of the ideal biomaterial favorable
for many endodontic treatment types and
concluded that they were associated with
regenerative periapical tissue response when
used as root-end  filling material. (
TORABINEJAD et al 1993)

Both MTA and Biodentine there mechansim
of action depend on to the release of calcium
hydroxide ions by increase the alkalinity of the
surrounding medium (Sivaprakash, 2013;
Accorinteet al, 2008)

Biodentine has higher calcium release,
alkalinizing activity, and solubility but higher
open and apparent porosity, water sorption and a
markedly shorter setting time than that of MTA.
They concluded that porosity increases surface
contact and ion release involved in the formation
of calcium- phosphate deposits (hydroxylapatite )

(Ozbay, 2014; Gandolfi et al.,2013)

In Experiments were carried out by Gallas
etal to demonstrate the ability of MTA the
induce bone formation ,.( Gallas et al., 2004)

Growth factors (GF) bind to target cell
receptors and induce an intracellular signal
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transduction that reaches the nucleus and
determines the biological response.

(Gandolfi et al., 2013)

The main GF acting on the skeleton are bone
morphogenetic proteins (BMPs), transforming
growth factor-p (TGF-B), fibroblast growth
factor (FGF), plateletderived growth factor
(PDGF).(Phillips, 2005)

even though the subcutaneous injection of
BMP-2 had been demonstrated to accelerate
fracture repair in a rat model local application at
the site of bone defect is likely to be more
effective, as the systemic clearance of BMPs is
high.(Einhorn et al., 2003)

However, despite significant evidence of the
potential benefit of BMPs to bone repair and
regeneration, to date evidence is still required to
show superior results in comparison with
autologous bone grafts.( Ten, 2006)

The acceleration of the bone healing process
in humans may require longer exposure time to
BMPs.( Gautschi, 2007)

MATERIALS AND METHODS

Twenty rabbits were elected weight (2000-
2500 g), they were randomly classified into four
groups five for each and they were anaesthetized
intramuscularly with Ketamine and Xylazine.
The surgical operation done on mandible and
tibia then sacrificed at day 7, 14, 21 and 28 post-
operatively. Fig.(1). Surgical procedure on the
Mandible begins with a skin incision was made
along the inferior border of mandible to expose
the underlining bone. Three monocortical holes
was performed with trephine bur (3mm) width
and (2mm) in depth with by slow speed
handpiece with copious irrigation and suction .
The first defect approximated to angle implanted
by Biodentine. The second was MTA and third
one is considered as control, a 5 mm. space was
lifted between defects, then the flap
approximated and sutured. Fig. (2)

While the surgery on tibia begin with a full-
thickness flap was reflected to expose the
underlining tibia bone. two monocortical holes
was performed with trephine bur with (3mm) in
width and (4mm) depth until reach the marrow
space. the first hole near the tibia articulator with
femur left empty and considered as control, the
second hole implanted with MTA, and third hole
was implanted with biodentine a 5 mm space
was lifted between defects then flap was
approximated and sutured as shown in Fig. (3).

Post-operation care by gentamicin sulfate
ampule (80mg) and gentamycin ointment
externally of both mandible and tibia
immediately following the surgery till day 7 post
operatively. The speciments of mandible and
tibia were planned for CT scan for bone density
measurements Fig. (4).

RESULTS

1- Mandible :At the end of day 7, there was
non-significant difference in bone density the
mean in MTA (114.3 = 1.35) and the mean for
Bio-dentine (116.17 + 1.41) when compared to
control one the mean was (112.3 % 1.36),
(P<0.144). At the end of day 14, there was non-
significant difference in bone density in MTA
the mean was (151.03 £ 1.8) and the mean for
Biodentine ( 153.43 + 1.86) when compared to
control the mean (148.2 = 1.78), (P<0.130). At
the end of day 21, there was significant
difference in bone density, in MTA the mean
was (4.24 + 356.37) and Biodentine the mean (
359.27 + 3.56) when compared to control the
mean (344.07 + 4.08), (P<0.019). At the end of
28 Days showed significant difference in
measurements when compared control to MTA
and biodentine, the bone density in control
defect the mean was (963.43 = 11.41) and in
MTA the mean was (987.5 = 11.66), and in
Biodentine the mean was (1012.07 £ 11.95),
(P<0.016). As shown in (Tablel)

2- Tibia : At the end of day 7, there was no
significant difference in bone density between
MTA the mean (131.37 £+ 1.54) and Biodentine
the mean (133.5 + 1.63) when compared to
control defect the mean (129.17 %+ 1.56),
(P<0.158). At the end of day 14 there was
significant difference in bone density, in MTA it
was the mean (155 % 1.84) and for Biodentine
was the mean (158.87 + 1.88), while it in control
the mean was (151.2 + 1.78), (P<0.015). At the
end of day 21 there was significant difference in
bone density, the mean was (350.93 £ 4.17) in
control defect while the mean was (359.77 +
4.27) in MTA and for Biodentine the mean was
(368.87 £ 4.41), (P<0.015. At the end of the day
28, there was highly significant difference in
bone density, the mean was (1036.77 £ 12.25)
for MTA and for Biodentine the mean
was(1093.8 £ 12.91) and in control the mean
was (982.57 £ 11.63), (P<0.00). As shown in
Table (2)
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DISCUSSION

MTA and Biodentine in __Mandible: There
were non significant differences between both
MTA and Biodentine at day 7. At day 14 there
were non significant differences between both
MTA and Biodentine , Both MTA and
Biodentine the mechanism of action depend
mainly on Ca++ ions released although MTA
released calcium ions faster than Biodentine, as
the calcium ion concentration plays an important
role in bone regeneration. MTA and Biodentine
undergo dissolution on the surface in
physiological environments to form a Hydroxy
Carbonate Apatite (HCA) layer. The greater the
degree of solubility of the bioactive glass
material, the more obvious is its effect on tissue
growth .( Hench, 2002 )

While at day 2land 28 both experimental
materials showed significancy of differences in
bone density measurements , these results
supported by that recorded by the literature of
Torabinejad and Parirokh (2010) ,they stated that
these materials are not only have a good
biocompatibility, as it also enhances hard-tissue
formation.( Parirokh and Torabinejad, 2010)

Another study The author used the rabbit for
both MTA and Biodentine implantation by
created bony defects on mandible and
significantly results were observed Bone
formation was better and more pronounced

around MTA implants and the significance of
difference was noticed in two till four weeks
after  implantation by samples of
histopathologicall specimens.( Rayyan, 2017)

MTA and Biodentine In Tibia: The non
significant results at day 7 of MTA and
Biodentine was notice in the present study when
both materials were implanted in bony marrow
of Tibia, the significant results at day 14 and 21
with highly significant at day 28 as that clearly
observed by the mean of bone density of MTA.
The BMP-2 homodimeric protein and their
associated signalling molecules is a cytokine that
plays an important role in proliferation and
differentiation process of osteoblasts.( Bleuming
et al., 2007)

To investigate the effects of MTA and
Biodentine on activities of the osteoblast
phenotype, the expression of mineralization-
related genes (Runx2) was measured, Runx2
expression increased from low levels in the 24-
hour to an abundance 2 weeks of growth and
differentiation.( Hiran , 2009)

Runx-2 plays a crucial role in the activation
of osteoblast-related genes the expressions of
Runx-2 in all differentiated cell groups were
significantly higher This finding is especially
valuable because it clearly shows the stimulatory
effect of calcium silicate on osteoblasts on the
expression of the Runx-2 gene.( Hiran , 2009)

List of Tables
Table (1): Measurements of Bone Density at Mandible by C.T scan.
Days Day 7 Day 14 Day 21 Day 28
sites Mean = SD Mean + SD Mean + SD Mean + SD
Control 112.3 + 1.36 148.2 + 1.78 344.07 + 4.08 963.43 + 11.41
MTA 1143 + 1.35 151.03+1.8 356.37 £ 4.24 987.5 + 11.66
Biodentine 116.17 + 1.41 153.43 + 1.86 359.27 £ 3.56 1012.07 + 11.95
Pvalue 0.144 0.130 0.019 0.016
<0.01 * *

* Significant difference at P<0.01

Table (2): Measurements of Bone Density at Tibia by C.T scan

Days Day 7 Day 14 Day 21 Day 28
Mean + SD Mean + SD Mean + SD Mean + SD

Control 129.17 + 1.56 151.2+1.78 350.93 + 4.17 982.57 + 11.63

MTA 131.37+1.54 155+1.84 359.77 £ 4.27 1036.77 + 12.25

Biodentine 1335+ 1.63 158.87 + 1.88 368.87 £ 4.41 1093.8+12.91

Pvalue 0.158 0.015 0.015 0.00
<0.01 * * *
<0.001 o

*Significant difference at P<0.01
**highly Significant difference at P<0.001
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Fig. (1): diagram illustrate holes created

on mandible and tibia
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