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Abstract
Background: Mandibular third molar surgical extraction may not be
benefited without using Beta Tricalcium Phosphate complications on the
distal aspect of the root of the adjacent mandibular second molar. Patients
older than 18 years with using Beta Tricalcium Phosphate pathology on the
distal surface of the mandibular second molar and a horizontal/
mesioangular impacted mandibular third molar may benefit from bone
regenerative therapy at the time of surgery. Methods: This was an
experimental study. 20 patients (Group-A) whose were prepared on
Alloplastic bone substitute and another 20 patients (Group-B) whose were
without alloplastic bone substitute. 40 patients were selected under group
where surgical extraction of mandibular horizontal impacted 3rd molar by
using standard conventional method was followed by alloplastic bone
substitute, Beta tricalcium phosphate another 20 patients was selected
under this group where surgical extraction of mandibular horizontal
impacted 3rd molar by using standard conventional method was followed
by without alloplastic bone substitute, Beta tricalcium phosphate. Postoperative clinical examination and radiological examination were
performed at one day then at 1, 3, 6 months postoperatively. Statistical
analysis of the results was obtained by using window-based computer
software devised with Statistical Packages for Social Sciences (SPSS-22).
Results: Majority of the patients 22(55.0%) were of 18-25 years age group
and another 15(37.5%) were at their 26-35 age group. Mean±SD age of the
patients were 25.97±4.99 years. Rate of infection are found to be lower
among the patients managed with alloplastic bone substitute reinforcement.
Statistical test endorses the association between type of management and
occurrence of infection. Conclusion: The results suggest that if we use βTCP/CS at mandibular third molar post-extraction sites, it will be good
where bone regeneration methods are indicated. On the other hand, if we
don‟t use β-TCP/CS on extraction sites, good result will not come.

Keywords: Mandibular third molars; Bone regeneration; β-tricalcium phosphate; Calcium sulfate; Bone
gain.

INTRODUCTION
The presence of third molars is
common in humans, and mandibular
third molars are frequently found to be
fully or semi- impacted in the bone.[1]
The presence of a mandibular third

molar that failed to erupt or is partially
erupted may cause a plethora of
problems,
and
indications
for
mandibular third molars removal
include acute or chronic infection,
pain, caries, prevention or repair of
using Beta Tricalcium Phosphate
558

Copyright: ©The author(s), published in Annals of International Medical and Dental Research, Vol-7, Issue-3. This is an open access article
under the Attribution-NonCommercial 2.0 Generic (CC BY-NC 2.0) license. (https://creativecommons.org/licenses/by-nc/2.0/)

Annals of International Medical and Dental Research
E-ISSN: 2395-2822 | P-ISSN: 2395-2814
Vol-7, Issue-3 | May-June, 2021
Page no- 558-565 | Section- Research Article (Dentistry)
defects, pathology associated with
cystic degeneration and/or neoplastic
transformation of the dental follicle,
and
facilitation
of
orthodontic
treatment.[2,3] The literature also
suggests that even for asymptomatic
and disease-free impacted or semiimpacted mandibular third molars in
young adults, there is an accumulative
high risk for extraction in the future.[4]
Although after the extraction of a
mandibular third molar the socket is
generally healed spontaneously by
formation of new bone, several clinical
parameters may affect the level of
bony healing, and surgical removal of
third molars has been associated with
the risk of having persistent or
developing new using Beta Tricalcium
Phosphate defects on the distal aspect
of the adjacent mandibular second
molar.[5] One of the most important
factors seems to be the age of the
patient at the time of mandibular third
molar removal and younger patients
(age < 25) have a higher probability of
uneventful healing.[2,3] Moreover, the
positioning of a partially or fully
impacted mandibular third molar, as
well as the using Beta Tricalcium
Phosphate status distally to the root of
the mandibular second molar and the
presence of bone between the
mandibular second molar and the
mandibular third molar are important
parameters. According to the literature
the majority of mandibular third
molars indicated for surgical removal
are mesially or horizontally inclined
being in close proximity or in contact
with the mandibular second molar,
and using Beta Tricalcium Phosphate
problems are found in 48% of

mandibular second molars after
extraction of the adjacent mandibular
third molar, with post-operative
residual probing depth > 7 mm in
43.3%.[1,6–9] In order to prevent using
Beta
Tricalcium
Phosphate
complications and assist the bone
reconstruction of the sites after the
surgical removal of mandibular third
molars in such cases, and especially for
patients older than 26 years, clinicians
might need to implement additional
measures,
and
guided
bone
regeneration techniques with the use
of bone grafts are commonly
considered for the reconstruction of
the mandibular third molar extraction
socket.[1,3,10–17] According to the
available scientific evidence, different
flap designs,[13,14] or different suturing
techniques do not influence the using
Beta Tricalcium Phosphate healing of
the mandibular second molar,[5] when
removing mandibular third molars.
On the contrary, systematic reviews
have shown that bone grafting as a
surgical intervention during removal
of mandibular third molars may affect
the outcome. For this reason, it is of
great clinical importance to further
document and evaluate the effect of
the use of bone grafting materials and
techniques when surgically extracting
mandibular third molars with using
Beta Tricalcium Phosphate pathology
on the distal aspect of the mandibular
second molars. The biomaterials that
are used for bone grafting have
different properties regarding new
bone formation and graft resorption,
mainly depended on their origin and
chemical composition, thus leading to
different amounts and quality of
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regenerated bone at the extraction site
where they are implanted.[18–24]
Randomized
controlled
trials
analyzing and comparing data from
human bone biopsies have revealed
that sockets treated with alloplastic
biomaterials had the highest amount
of
regenerated
bone
(45.53%)
compared to sites subjected to
spontaneous healing with no graft
material (41.07%) or xenografts
(35.72%).[25] The same studies have
shown that the amount of residual
biomaterial was highest in healed
extraction sites grafted with xenografts
(19.3%) compared to alloplastic
materials (13.67%). Although the body
of literature pertaining the bone
regeneration techniques aimed at
preserving the using Beta Tricalcium
Phosphate health of the mandibular
second molar after surgical removal of
the adjacent mandibular third molar is
not scarce, there are no studies
investigating the use of calcium
phosphates or calcium sulfate in such
clinical scenarios. Bioactive ceramics,
such as β-TCP, are biocompatible
grafts frequently utilized in bone
regenerative procedures. As they are
not from human or animal origin, they
do not carry any immunological or
infection risk. Their composition is
similar to that of natural bone and can
integrate with the defect site. Calcium
phosphates
and
β-TCP
are
osteoconductive because osteoblasts
adhere to them and deposit new bone
on their surface.[24–30] A growing body
of literature in the medical and dental
research
fields
reveals
and
demonstrates
the
osteoinductive
potential of novel calcium phosphate

materials and the up-regulation of host
regeneration as a result. These
biomaterials
can
induce
bone
regeneration in extra skeletal areas by
stimulating stem cells to differentiate
to bone forming cells.[31–35] It is a safe,
fully-resorbable, moldable material
that has good handling properties and
has been shown to support bone
regeneration.[37,38] Adding CS to β-TCP
produces a compound alloplastic
scaffold that hardens in situ, binds
directly to the host bone and helps
maintaining the space and shape of the
grafted site. Both CS and β-TCP are
soluble
bone substitutes, being
degradable and fully replaced by new
bone. The CS element is completely
dissolved within 3–6 weeks after
implantation, thus increasing the
porosity in the β-TCP scaffold for
improved vascular ingrowth and
angiogenesis, while the β-TCP element
will degrade by hydrolysis and
phagocytosis, so that it will be
completely substituted by new bone
within 9–18 months.[29,38,49–51] The aim
of this case series was to present and
evaluate the clinical and radiological
outcomes in patients older than 26
years
with
mesioangular
or
horizontally impacted mandibular
third molars and using Beta Tricalcium
Phosphate pathology on the distal
surface
of
the
MANDIBULAR
SECOND MOLAR, treated with
surgical removal of the mandibular
third molar and simultaneous grafting
of the osseous defect using a
resorbable
alloplastic
β-TCP/CS
biomaterial.
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Objective
This study was to find out the
complication of mandibular bone
regeneration
after
giving
beta
tricalcium phosphate and to determine
whether there are differences in the
post-operative period (pain, swelling,
trismus, infection) depending on the
material use.
MATERIALS AND METHODS
This
experimental
study
was
conducted in Bangabandhu Sheikh
Mujib Medical University Hospital
(BSMMU), during January 2010 to
December 2011. The study population
were Population human being. All the
patients were under going for
extraction of impacted Horizontal
mandibular third molar, who fulfilled
the basic requirements of inclusion
and exclusion criteria in the series of
the study. This was an experimental
study. 20 patients (Group-A) whose
were prepared on Alloplastic bone
substitute and another 20 patients
(Group-B) whose were without
alloplastic bone substitute. 20 patients
were selected under this group where
surgical extraction of mandibular
horizontal impacted
3rd
molar
standard conventional method was
followed by alloplastic bone substitute,
Beta tricalcium phosphate. 20 patients
were selected under this group where
surgical extraction of mandibular
horizontal impacted
3rd
molar
standard conventional method was
followed by alloplastic bone substitute,
Beta tricalcium phosphate. Inclusion
criteria were Horizontal mandibular
3rd molar, Noninfected 3rd molar

region and Patient given consent for
the study. Exclusion criteria were
patients with any systemic bone
diseases, medically
compromised
patient, alcoholics and other drug
addicted people and patients who are
not willing to be a part of the study.
Statistical analyses of the results were
obtained by using window based
computer software devised with
Statistical Packages for Social Sciences
(SPSS-26). The results were presented
in
tables,
figures,
diagrams.
Comparison of means made by using
Student t-test and categorical data was
analyze by Chi-square Test, Odds
Ratio (OR) with 95% confidence
interval and p value < 0.05 was
considered significant.
RESULTS
[Table 1] shows the distribution of the
age of the patients. Majority of the
patients 22(55.0%) were of 18-25 years
age group and another 15(37.5%) were
at their 26-35 age group. Mean age of
the patients was 25.97±4.99 years.
[Table 2] shows the sex distribution of
the patients. Among the patients 57.5%
were female and rest were male. Male:
female ratio was 1:1.35. [Figure 1]
shows the distribution of the patients
by type of management provided and
history of complication. Rate of
infection are found to be lower among
the patients managed with alloplastic
bone
substitute
reinforcement.
Statistical test endorses the association
between type of management and
occurrence of infection.
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Table 1: Age distribution of the patients in two study groups (n=40)
Age group (in years) Alloplastic bone
Without alloplastic bone
substitute
substitute
n=20
%
n=20
%
18 years to 25 years
11
55.0
11
55.0
26 years to 35 years
7
35.0
8
40.0
36 years to 42 years
2
10.0
1
5.0
Total
20
100.0
20
100.0
Mean±SD
25.10±4.37
26.85±5.52
P value performed by Independent student t-test, ns = Not significant

p
value
0.27ns

Table 2: Sex distribution of the patients in two study group (n=40)
Alloplastic bone
Without alloplastic bone
p value
substitute
substitute
n=20
%
n=20
%
Male
9
45.0
8
40.0
0.749
Female
11
55.0
12
60.0
Total
20
100.0
20
100.0
p value performed by Chi-square test, ns = Not significant
Sex

Figure 1: Distribution of the patients by
management type and history of
complication
p value performed by Chi-square test, s =
Significant

DISCUSSION
There are several reasons to consider
preservation of the alveolar socket
immediately
following
tooth
extraction. One reason for placing a
graft of a synthetic biomaterial is to
stabilize the coagulum within the
socket and avoid possible reduction of

the hard tissue volume required for
bone regeneration.[19] Another reason
for placing a graft into an extraction
socket is to provide a scaffold for the
in-growth of cellular and vascular
components to form new bone of
acceptable quality and quantity. The
presented research studied 40 cases of
mandibular horizontal impacted teeth
to evaluate the status of bone
regeneration after surgical extraction
and filling the bony cavity with or
without beta tricalcium phosphate.
There was significant relationship in
distribution of sex in impaction. The
distribution of impacted third molars
by sex is shown in Table-2, there was
significantly more females (56%) than
males (44%) with at least one impacted
third molar, observed that.[20] In our
study 57.5% of respondent were
female and 42.5% were male which
was similar to that.
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In our study total 40 patients with
Horizontal
impaction
were
investigated. All the patients were
categorized into three age groups,
Group 1 (18-25 years), Group II (26-35
years) and Group III (36-42 years).
Older age was fund to increase the risk
of an extended operation time. Mean
age was 25.97±4.99 years [Table1].
Among the male population 18-25
years comprises the highest (55.1%)
subject. Surgical removal of third
molars
causes
significant
pain,
swelling, and trismus even when that
is removed using a gentle surgical
technique. Site and size of the bony
defects has a strong relation with the
outcome (bone regeneration) of
treatment. Relative bigger bony cavity
takes time for complete bony healing
after surgical extraction but small
sized bony cavity takes less time and
showed uniformed bone formation. In
this study the categorized our 40 cases
into (less than 2 cm) and (more than 2
cm) sized bony cavity. Most 65.0% of
our cases were less than 2 cm and the
rest 35.0 were more 2 cm sized.
Whereas some study showed that
allograft in defects more than 3 cm in
diameter had approximately the same
rate of success as those in small
defects.[21]
Bone regeneration after surgical
extraction of horizontal impaction
Third Molar has several influencing
factors. Oral hygiene status the prime
of them. Of the presented cases oral
hygiene index was calculated to
evaluate the oral hygiene status. These
showed 42.5% of the total cases had
poor oral hygiene status and 20.0%

had average oral hygiene status.
Outcome of the treatment of this study
was evaluated on the basis of postoperative radiological diameter of the
defect, radiological evidence of
trabeculae formation. In this study out
of 40 cases, 20 cases (study) were used
beta tricalcium phosphate as bone
substitute and remaining 20 cases
(control) no bone substitute. Follow up
was given immediate after operation, 1
month, 3 month and 6-month interval.
Study cases showed mean immediate
after operation diameter of bony defect
was 17.85 after six months mean
diameter was “3.95” with standard
deviation “1.23” but the control cases
showed immediate after operation
mean diameter of 19.05 and after six
month 7.35 with standard deviation
0.88.
In this study radiological outcome was
assessed through independent sample
„t‟ test following Levene‟s test for
equality of variance. No significant
difference in radiological response was
evident between the groups before one
month (P = 0.08) at follow up of one
month to six months the difference of
radiological
change
appeared
statistically significant (P = 0.00). It
was found that reducing the diameter
of lesion with allow plastic bone
grafting both clinically and radio
logically was better than conventional
en0.ucleation
supported.
This
observation was concluded by them
that the patients with alloplastic bone
substitute showed better radiological
outcome than their non-alloplastic
bone substitute counterparts. They
also revealed the outcomes between
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two groups were poorly defined in the
initial few weeks but in the later
period like one month it was
significant, which results is very close
to some study.
In this study trabecular pattern was
assessed through independent sample
„t‟ test following Levene‟s test for
equality of variance. Significant
difference in radiological response was
evident between the groups. From
immediate after operation to six
months the difference of trabecular
pattern appeared to be statistically
significant. (P=0.25) & (P=0.00).
Patients
with
alloplastic
bone
substitute showed superior trabecular
pattern that the non-alloplastic bone
substitute counterparts. The difference
of trabecular pattern between the two
groups started to amplify in the postoperative period. The difference was
persistent throughout the period 6
months with gradual increasing
tendency.
Presence or absence of post-operative
infection indicates failure or success of
bone substitute. In this study 82.5%
study cases showed no infection but
control group showed 17.5% infection.
That is rate of infection found to be
lower in the study group (Table-7)
x2=4.329 p = 0.037 df =1 Correlation of
oral hygiene status and post-operative
complication was done. This showed
82.5% had no post-operative infection
but 17.5% had post-operative infection.
All of them were of poor oral hygiene
status which is supported by the
findings of some study. Infection
occurred usually within the one week
after operation and presented by the

features of localized swelling and
exudation which leads to exposure of
grafted bone substitute. This condition
was then treated by removal of the
graft material and curettage of
necrosed tissue and use of proper
antibiotics.
CONCLUSION
The results suggest that if we use βTCP/CS at mandibular third molar
post-extraction sites, it will be good
where bone regeneration methods are
indicated. On the other hand, if we
don‟t use β-TCP/CS on extraction
sites, good result will not come.
Limitation of the Study
This was a single center study with
limited sample size. So, the result
might not be reflecting the scenarios of
the whole country.
Recommendation
If we could take a larger sample size as
well as get enough time for the study,
our study will be more qualitative.
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