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ABSTRACT

Autogenous tooth bone material is a grafting material prepared from patients extracted teeth. The contents of this
grafting material are similar to the contents of the alveolar bone due to some neural crest origin. It plays a positive
role in bone remodeling and is used in various procedures. The aim of the study is to assess the knowledge and
awareness of autogenous teeth as grafting material among dental students. An online survey was conducted among
100 students consisting of questions on autogenous tooth bone grafting material, its usage, forms, and process to test
their knowledge. The result was obtained and respective responses were statistically analyzed in SPSS using descriptive
analysis. 57% of the students had knowledge of autogenous tooth bone graft material. 49% answered correctly that
it's similar to the contents of alveolar bone. 59% were unaware of its bone remodeling capacity. 68% of the students
knew that it can be used effectively for various procedures. 45% were aware and 55% weren't aware of the process of
preparation of the grafting material. We can conclude saying that there is insufficient evidence regarding AutoBT as
a grafting material even though the majority of students were knowledgeable about it. Therefore, further research is
required for definitive conclusions to arrive and make it an easily available and clinically efficient grafting material.
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Corresponding author: Balaji Ganesh autograft are considered to be the gold standard

grafting material because of its osteoconductive,
osteoinductive and osteogenic potential [4,5].
It is considered because it has the capacity to
maintain stability of the grafted area, ensure
rapid revascularization and osteogenesis, rapid
healing and no chance of immune rejection due to
genetic homogeneity. The other types of grafting
materials have the chance of infection, immune
rejection, high cost and lack of osteogenic
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INTRODUCTION

Dental extractions are one of the most common

procedures performed when it is no longer
possible to restore the function, health and
aesthetics of that tooth [1,2]. Post extraction,
the alveolar bone undergoes structural and
dimensional changes leading to resorption
especially on the buccal side of the ridge [3]. Thus,
it is important to restore or perform procedures
for alveolar ridge preservation. Preservation
of alveolar ridge requires ridge augmentation
procedures with the help of grafting materials.
Autograft, allografts, xenografts and alloplasts
are the grafting materials used. Out of all the four,

potential [6]. Allografts in particular carry the
risk of disease transmission and xenografts and
alloplasts only show osteoconduction. Autograft
also hold some limitations of limited source,
high resorption rates and donor site morbidity
[7]- Therefore, alternative grafting materials are
required to surpass all these limitations.

Autogenous tooth bone graft material (AutoBT)
is a grafting material obtained from patients' own
extracted teeth. In 1967, Yeoman and Urist were
the first ones to use extracted teeth as a grafting
material [8]. This is because the contents of teeth
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are similar to the content of alveolar bone. Bone
and teeth having the same origin from neural
crest cells, have similar biochemical composition
and histological structure [9]. Alveolar bone
contains 65% inorganic and 35% organic
material very closely related to dentine with
inorganic content of 65-70% which is known
to have osteoconductive properties and organic
content of 30-35% constituting type 1 collagen
[10]. It also consists of growth factors, bone
morphogenic protein, non-collagenous proteins
like osteocalcin, osteonectin and salioprotein
all of which contribute to its osteoinductive
property. It plays a positive role in bone
remodeling because of the interactions between
hydroxyapatite and 3 calcium phosphates -
tricalcium phosphate, octacalcium phosphateand
amorphous calcium phosphate. The dentin tooth
is classified into three different types, each one
known to report its potential at different levels.
They are the undemineralised dentin(UDD),
partially demineralized dentin matrix(PDDM)
and demineralized dentin matrix(DDM) [11,12].
The auto tooth graft materials are used in two
forms which are particulate and block graft. Block
graft shows osteoinductive potential through
blood wettability and osteoconductive potential
through space maintaining abilities. Similarly,
the particles are also based on different sizes of
particles, porosities and wettability [13].

The extracted teeth are completely cleaned
and old restorations, endodontic filling, caries,
fibrous soft tissue is removed. Following
which, it is sterilized, dried and placed in a
chamber to grind into particles. The particles
are then immersed in a cleanser solution which
is bactericidal in action for 10 minutes. It is
demineralized with the help of 2% Nitric acid for
20 minutes following which the dentin is washed
with phosphate buffered saline to restore a pH
of 7.4 [14]. In this manner, the graft material
is ready to be used for ridge augmentation
procedures, ridge splitting, sinus lifting, guided
bone regeneration etc. This method makes use
of extracted teeth and is known to give positive
results. This can surpass the limitations of other
grafting materials and more awareness can be
created for people to use this. The aim of this
study is to assess the knowledge and awareness
of Autogenous tooth bone graft material among
dental students.

MATERIALS AND METHODOLOGY

The study was conducted among a total of
100 dental students of the undergraduate and
postgraduate programme through an online
survey. A self-administered questionnaire
was given to these students to assess their
knowledge and awareness on autogenous teeth
as a grafting material, processing, forms in which
it can be used, advantages, disadvantages and
complications. It also was designed to analyze
their understanding and knowledge on grafting
materials and requirements of an ideal grafting
material. The data was collected and results
were obtained through descriptive analysis
in the form of bar charts with the help of SPSS
version 23.0.

RESULTS AND DISCUSSION

The survey was conducted among 100 students
where 55 were females and 45 were males. The
results of the individual questions are shown
below in the form of bar charts. Figure 1 shows
that 57% of the students had knowledge of
autogenous tooth bone graft material.

When questioned about the contents of teeth
similar to which kind of tissue, 49% answered
correctly that it's similar to the contents of
alveolar bone (Figure 2). Figure 3 showed that
53% of the students felt that posterior teeth are
more suitable to be used as grafting material
than anterior teeth. 67% of the students chose
the particulate type of graft, 22% chose block
grafting and 11% chose to use a mixture of
block and particulate grafting as seen in Figure
4.

Figure 5 depicted the frequency of students
who were aware of the osteoinductive potential
and we see that 59% were unaware of its bone
remodeling capacity. 68% of the students knew
that AutoBT can be used for ridge augmentation,
ridge splitting and socket preservation as shown
in Figure 6. 22% of the students, as depicted in
Figure 7, chose to not mix autogenous teeth bone
graft with other grafting materials. Students
were also asked if they had knowledge about
the process of deriving grafting material from
extracted teeth and the response as depicted
in Figure 8 is that 45% were aware and 55%
weren't aware of the process.
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Figure 1: This graph represents the frequency distribution of awareness of autogenous tooth bone grafting material where X-axis denotes the
response of awareness and Y-axis denotes the percentage of students. Gray color denotes the percentage of students not aware of the grafting
material and red color denotes the percentage of students who are aware. The graph shows that 43% of students are not aware and 57% of
students have knowledge about it.
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Figure 2: This graph represents the frequency distribution of knowledge of students on the contents of teeth and its similarity to which tissue.
X-axis denotes tissue and Y-axis denotes the percentage of students. Red color denotes the percentage of students who said that the teeth
contents are similar to the contents of alveolar bone, blue color denotes the percentage who said that it is similar to fibrous tissue and violet
color represents tendon and muscle. The graph shows that 49% of students said that the teeth contents are similar to the contents of alveolar
bone, 20% fibrous tissue and 31% tendon and muscle.
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Figure 3: This graph represents the frequency distribution of students choosing which teeth is suitable as a grafting material where X-axis
denotes anterior or posterior teeth and Y-axis denotes the percentage of students. Blue color represents students choosing anterior teeth and
orange color denotes the percentage of students who chose posterior teeth. The graph shows that 47% of students said that anterior teeth are
more suitable as a grafting material and 53% of students preferred posterior teeth as more suitable as a grafting material.
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Figure 4: This graph represents the frequency distribution of knowledge of students on the forms in which this AutoBT can be used. X-axis
denotes the forms and Y-axis denotes the percentage of students. Red color denotes the percentage of students who preferred block grafting,
violet color denotes the percentage who preferred to use a mixture of both and orange color represents students who chose particulate
grafting. The graph shows that 22% of students preferred block grafting, 11% preferred mixture of both and 67% used particulate grafting.
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Figure 5: This graph represents the frequency distribution of student's knowledge on the osseoinductive potential of the contents of teeth
where X-axis denotes their response and Y-axis denotes the percentage of students. Gray color denotes the percentage of students not aware
and red color denotes the percentage of students who know. The graph shows that 59% of students are unaware of the osseoinductive
postential and 41% of students have knowledge about it.
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Figure 6: This graph represents the frequency distribution of students' knowledge on the procedures for which AutoBT can be used where
X-axis denotes their response and Y-axis denotes the percentage of students. Gray color denotes the percentage of students not aware and red
color denotes the percentage of students who knew about its usage in various procedures. The graph shows that 32% of students are unaware
of the usage and 68% of students have knowledge about the multiple usages of the grafting material.
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Figure 7: This graph represents the frequency distribution of students' knowledge on whether AutoBT can be used with other types of grafts
where X-axis denotes their response and Y-axis denotes the percentage of students. Gray color denotes the percentage of students not aware
of this fact and red color denotes the percentage of students who know that it can be combined with other types of grafts and used. The graph
shows that 22% of students felt it cannot be used together and 78% of students preferred to combine and use.
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Figure 8: This graph represents the frequency distribution of awareness of students on the preparation of this grafting material. X-axis
denotes their response and Y-axis denotes the percentage of students. Gray color denotes the percentage of students not aware of the process
and red color denotes the percentage of students aware of the process. The graph shows that 55% did not have any idea of its preparation and

45% of students knew about the steps of preparation.

DISCUSSION

Our team has contributed high quality
publications through their extensive knowledge
and remarkable research experience [15-34].
Auto BT has an elaborate collagen structure
proving an ideal environment for differentiation
and proliferation to initiate bone formation.
Murata et al reported that demineralised teeth
generated bone on research due to similarity
with bone components [35]. This was in
accordance with our study where 49% of the
students reported that the contents of teeth are
similar to that of bone as shown in Figure 2. It
is known to be biocompatible with no chance
of infection and rejection [36]. Figure 1 shows

57% of the students were aware of this and
considered autogenous tooth bone as a grafting
material. The extracted teeth undergo a burnout
method to remove organic material and form
particulate dentin [37]. The high temperature
majorly affects the hydroxyapatite crystals and
b-TCP according to Kim et al. The root area
consists of dentin and cementum showing low
crystallinity whereas the crown part contains
more enamel components showing high
crystallinity. Moreover, posterior teeth are more
preferred as grafting material than anterior
teeth because of increased contents as compared
to anterior teeth thereby showing similarity
to our study where 53% chose posteriors as
shown in Figure 3 [38,39]. Crown and root show
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different healing mechanisms due to differences
in their crystallinity. Low crystalline carbonic
apatites show good osteoconductive effect
whereas small crystalline sizes of HA help in
good biodegradation because of high solubility
[40,41]. Figure 5 depicts that 59% of students
were unaware of enamel, dentin and cemnutm
having osseoinduction potential and for bone
formation. Ike and Urist in his study proved that
enamel containing BMP-2 has osteoinductive
capacity leading to bone formation [42].

63% of students (Figure 6) had knowledge about
the usage of the AutoBT in various procedures
and wished to use them more often rather than
using other synthetic grafting materials. In
various clinical studies it has been found that
AutoBT is used in guided bone regeneration,
ridge augmentation, ride splitting and socket
preservation [43]. It has also been used to
treat grade II and III furcation defects where
it demonstrated a reduction in vertical and
horizontal bone depth [44]. Another study
showed the usage of this grafting material in sinus
floor elevation procedures compared to Bio-Oss
which did not show any significant difference
between the two [45]. Figure 4 showed that
67% of students preferred particulate grafting,
22% chose block grafting and the remaining
11% chose to use both together to graft. Some
studies have shown that there is no significant
difference in the volumetric reduction between
the two [46]. Moreover, there was no crestal
bone loss also seen. Contrary to this study,
crestal bone loss was reported in patients where
particulate grafting was used rather than blocks.
There have been protocols suggesting the usage
of AutoBt with other types of grafts. Lee et al, in
his study combined it with xenobone, allobone
and synthetic bone to decrease the resorption
and increase implant stability confirming that
AutoBT along with other types of grafts helps
improve the implant stability gradually [47].
78% of the students in our study (Figure 7) also
supported this fact and are in compliance with
the study that a mixture of grafting materials
gives better results.

Although AutoBT has been proven to give
excellent results due to its several advantages,
it holds few limitations as well. The preparation
of this grafting material is time consuming and
isn't possible chairside. Ideal particle size for
new bone formation is 300-1200 um and the

size differs for maxilla and mandible [14,48].
Along with this, its limited availability, healing
mechanisms and bone resorption also is to be
worked upon.

CONCLUSION

Within the limitations of the study, we conclude
that the majority of the students were aware
and had knowledge about autogenous tooth
bone grafting. Nonetheless, it still requires
advancement with the help of future technology
and ways of improving its clinical efficacy to make
it a commercially available grafting material.
Since there is a scarcity of studies, evidence and
standardized protocol, students are unsure of
using the material more often. Therefore, more
research, knowledge and awareness is required
for a definitive conclusion to gain more efficacy
for this grafting material.
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