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Aims: The study aims to evaluate the efficacy of autogenous tooth as bone graft material in the extraction socket and also to assess
the potential use of the material as an alternative for autologous bone and other graft materials.

Methods: 30 patients requiring extraction of bilateral mandibular third molars were included. It was a split-mouth technique; one
side was taken up as the control group and the other side as the study group. Postoperative pain and bone healing were assessed at
3 and 6 months follow-ups post-operatively.

Results: The intensity of pain was higher in 24 hours as compared to 7 days in the study and control group but it was statistically
not significant (p > 0.05). The intensity of swelling was higher in 24 hours as compared to 7 days in the study group which was sta-
tistically significant (p < 0.05). In the study group, it was 127.97 and 120.5 was in the control group. The study group was higher as
compared to the control group and it was statistically significant (p < 0.05).

Conclusion: Significant improvement in wound healing and increase in bone density highlights the use of autogenous tooth as a graft
material in inducing and accelerating hard tissue regeneration following tooth extraction. The usage of the tooth as a graft material

is simple, cost-effective, and requires no special armamentarium and infrastructure for preparation.
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Introduction

Post extraction bone loss is a physiological phenomenon that
leads to alveolar remolding and formation of bone within the
socket. However, studies have documented that the bone volume
following extraction decreases by 50% within 12 months, and two-
third of this resorption takes place during the first 3 months after
extraction [1]. Therefore maintaining 3-dimensional alveolar bone
volume is required for ideal esthetic and functional implant-sup-

ported restorations.

Horowitz., et al. [1] stated that less ridge resorption occurs
when alveolar ridge preservation procedures are used as com-
pared to leaving fresh alveolar sockets without placing any graft
material. Autogenous bone, allogenic bone, xenogenic bone, and al-
loplastic materials are bone graft materials that are used in dental
clinics. According to bone healing mechanism, they can be catego-
rized into materials that induce osteogenesis, osteoinduction and
osteoconduction. Among the many different types of bone graft
materials, autogenous bone is the most ideal since it is capable of
osteogenesis, osteoinduction, and osteoconduction. Its advantage
is rapid healing time without immune rejection [2]. However, the
biggest shortcoming is that the amount harvested is limited, bone
resorption after grafting is unavoidable and a second defect is gen-

erated in the donor area [3].

An ideal bone graft material should stabilize the blood clot, pro-
vide a biomechanical scaffold for cell migration, proliferation and
differentiation; contain functional proteins and peptides, such as
growth factors; and exhibit appropriate resorption and remodel-
ing during new bone formation [4]. In 2003, Murata.,, et al. [3] first
presented the idea of using human dentin as bone graft material in
the same patient to regenerate new bone. The tooth is increasingly
attracting attention as a material for alveolar bone regeneration.
It is composed of an organic matrix and an inorganic reinforcing
phase of hydroxyapatite. Radial arrays of dense Type I collagen fi-
brils, which account for 90% of the organic matrix and 10% of non-
collagenous acidic proteins play an important part in calcification.
The chemical composition of dentin is very similar to that of bone.
The inorganic content is 70 - 75%, organic content 20% and water
content 10%. In alveolar bone, these components are present in
proportions of 65%, 25%, and 10% respectively [5]. Moreover, the
tooth has a much lower fat content and no marrow compared to

bone, which makes it easier to be changed into graft material [6].
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Aim of the Study

The present prospective study aims to evaluate the efficacy of
autogenous tooth as bone graft material in the extraction socket
and also to assess the potential use of the material as an alternative
for autologous bone and other graft materials. This study stands
different and unique from the previous studies because it advo-
cates the use of graft material that is cost-effective and easily ac-
cessible. Bone healing and maintenance 3-D bone alveolar volume
still holds a challenge in the posterior maxilla for implant rehabili-
tation. Making use of easily available dentine from the extracted

tooth takes us few steps closer to “search of an ideal bone graft”.

Materials and Methods

The present study was conducted on 30 patients visiting the De-
partment of Oral and Maxillofacial Surgery in a dental institution.
All the patients were informed about the study and consent was
taken for the same. Routine radiological examinations were done 3
months and 6 months postoperatively. Patients who were having a
sound tooth, who were having impacted teeth with no obvious pa-
thology who were in the age group of 18 - 40 years, and who were
willing to participate were included in the study. Patients having
any odontogenic infection, pregnant women, medically compro-
mised, chronic smokers and who were not willing to participate
were excluded from the study. The surgical procedure included
surgical disimpaction of the tooth, followed by crushing into small
particles and placement in 0.3N nitric acid for 20 minutes. Rinsed
with saline and treated with 30% ethanol and 0.5M NaOH. The
graft was rinsed thoroughly with saline and placed into the study
site. Clinical assessment and radiological evaluation of the study
and control site were done postoperatively on the day of surgery,
on the 7% day and after 3 months and 6 months respectively. After
the extraction, primary closure was done in the 1 appointment.
Patients had been recalled after 7 days for extraction of the third
molar of the contralateral side. In the 2" appointment, surgical
removal of mandibular 3™ molar of the contralateral side was car-
ried out in the same manner as done previously. The graft material
which had been processed from the extracted tooth in the previous
appointment was packed into the extraction socket of the contra-
lateral side, followed by primary closure of the site by 3-0 black
braided silk suture material. Clinical assessment and radiological
evaluation of the study and control site were done postoperative-
ly on the day of surgery, on the 7 day, and after 3 months and 6

months respectively.
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Statistical analysis

The data was entered and analyzed using the Statistical Package
for Social Sciences (SPSS) for Windows 26.0. (SPSS, Inc. Chicago,
Illinois) Confidence intervals were set at 95%, and a p-value < of
0.05 was considered statistically significant. Number and Percent-
age were calculated for discrete data. Mann-Whitney U test was
used to analyze the difference between the medians of different

data sets.

Results

In 24 hours intensity of pain was 5.37 in the study group and
4.87 in the control group (p = 0.18). After 7 days, the intensity was
1.73 in the study group and 1.5 in the control group (p = 0.15). In
the 3™ and 6™ months, there was no pain. The intensity of pain was
higher in 24 hours as compared to 7 days in the study and con-
trol group but it was statistically not significant (p > 0.05) (Table
1). Comparison of mean swelling intensity scores between the
study and control group in relation to the duration was assessed.
In 24 hours, the intensity of swelling was 0.33 in the study group
and 0.07 in the control group (p = 0.001) whereas on the 7 day
intensity was 0.07 in the study group and no intensity was seen
in the control group (p = 0.003). At the 3™ and 6™ months, there
was no swelling. The intensity of swelling was higher in 24 hours
as compared to 7 days in the study group which was statistically
significant (p < 0.05) (Figure 1). In the study group, it was 127.97
and 120.5 was in the control group. The study group was higher as
compared to the control group and it was statistically significant (p
> 0.05) (Figure 2).
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Figure 1: Comparison of mean swelling intensity scores

between study and control group in relation to the duration

using Mann-Whitney U test.

Duration Study Group Control Group e
(Mean) (Mean)

24 hours 5.37 4.87 0.18

7 days 1.73 1.5 0.15

3 months 0 -

6 months 0 -

Table 1: Comparison of pain scores between study and control

group in relation to the duration using Mann-Whitney U test.

Discussion

Healing of extraction socket after tooth removal involves reten-
tion of the blood clot followed by a sequence of events that lead

to changes in the alveolar process in a three-dimensional fashion

SWELLING SCORES
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127.97

P <0.001*

m Study Group

m Control Group
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Figure 2: Comparison of mean bone density pixels between

study and control group using Mann-Whitney U test.

[7]. This normal healing event results in a minimal loss of vertical

height (around 1 mm), but a substantial loss of width in the buc-
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colingual plane (4 - 6 mm). During the first three months following
the extraction, the bone loss seen is significant and may result in
both hard and soft tissue deformity affecting the ability to restore
the site with acceptable aesthetics [8].

Procedures that reduce the resorptive process have the poten-
tial to eliminate secondary surgery for site preservation, which can
be used for dental implant placement or the fabrication of a fixed
or removable prosthesis. The key element is prior planning by the
dentist to act at the time of extraction to prevent the collapse of the
ridge due to the loss of alveolus [9]. Several techniques have been
employed as ridge preservation procedures which involve the use
of bone grafts or barrier membranes to provide a better restorative
outcome. Several grafting materials like autografts, allografts, xe-

nografts have been introduced for socket preservation [10].

An autogenous graft is considered the gold standard amongst
graft materials. Though autogenous grafts have excellent graft ac-
ceptance, they are associated with host site morbidity and limited
availability of the tissue [2].In this study, they evaluated the effi-
cacy of autogenous tooth as graft material in the mandibular third
molar extraction sockets and have also assessed the potential use
of the material as an alternative for autologous bone and other
graft materials. Also, the hard tissue healing potential of this mate-

rial has been studied.

Murata,, et al. [5] prepared autogenous DDM from the non-func-
tional vital tooth. Under liquid nitrogen cooling, the molars were
crushed mechanically. The crushed tooth granules were then de-
calcified completely in 0.6N HCI solution. The pain was, purely a
subjective sign was recorded by the Numeric Rating Scale for quan-
tification of pain [11]. In the present study, postoperative pain was
compared between two groups which did not show any significant
change, suggesting that the choice of bone graft material did not

affect the postoperative pain or swelling.

The scores for density were assessed radiographically, in which
those for the study group were higher as compared to that of the
control group at the end of the 7* day, 1%, 3¢ and 6" month. The
difference was statistically significant due to the presence of tooth
used as bone graft material in the extraction socket but, the actual
difference in the overall density of bone was not radiographically
significant. The actual bone density at the end of the 3™ and 6%
month post-operative showed better results in the study group as

compared to the control group.
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Based on the results and observations, the following limitations
of this study have been noted. Due to the very slow replacement of
dentin, a follow-up period of more than 6 months would be more
appropriate for evaluation of the stability of autogenous tooth as
graft material. Histological analysis should be included to empha-

size the results and arrive at a better conclusion.

Autogenous tooth processed as graft material should be consid-
ered as the gold standard for socket preservation, bone augmen-
tation in sinuses, or filling bone defects. Furthermore, being au-
togenous leads to the absence of antigenicity, hence, enhances the
bone remodeling capabilities. With properties such as quick bone
formation and cheaper cost, autogenous tooth as graft material can

be considered as a boon to dentistry [12].

Conclusion

Significant improvement in wound healing and increase in bone
density highlights the use of autogenous tooth as a graft material in
inducing and accelerating hard tissue regeneration following tooth
extraction. The usage of the tooth as a graft material is simple, cost-
effective, and requires no special armamentarium and infrastruc-
ture for preparation. Autogenous teeth were used as graft materi-
als in lower third molar extraction sockets and clinical as well as

radiographic features were evaluated.
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