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ABSTRACT
Background: The dimensional change of alveolar ridge is normal effect of teeth extraction, with unfavourable functional
and esthetical outcomes that might jeopardize implant placement. To reduce the biological effects of the dimensional
changes of alveolar ridge, various surgical procedures have been recommended, called alveolar ridge preservation. In the
previous decade, autogenously teeth have been proposed as bone graft substitution in fresh extraction socket with successful
results, yet with various preparation protocols.
Aim: Evaluate the formation of new bone derived from the freshly extracted teeth that are grafted immediately in the post
extraction sockets, in comparison with sockets without graft filling, by using CBCT and to compare the vertical and
horizontal contraction of alveolar ridge between both groups.
Materials and methods: Twenty patients with an overall of 40 extraction sockets were selected for this study from
department of oral and maxillofacial surgery. These cases were divided in two groups, control group (20 extraction sockets
left to heal by clot formation) and study group (20 extraction sockets grafted with autogenously teeth particulates). The
extracted teeth were processed immediately with smart dentin grinder device. CBCT scans were taken on one week after
extraction as baseline image and four months later.
Results: All extraction sites healed uneventfully. Reduction of ridge height and width were lower in grafted sites compared
with sites left healed naturally. The bone healing density in grafted sites was statistically significantly higher that of sites
healed naturally.
Conclusion: The application of autogenously tooth bone graft (Auto BTG) in to fresh extraction socket is efficient in
preservation of alveolar ridge by minimizing vertical and horizontal ridge loss and promoting healing of bone for up to 4
months as shown radio graphically.
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INTRODUCTION

Tooth extraction is indicated when a tooth is non-
restorable or cannot be preserved in long extent of time in 
terms of aesthetics or functions [1]. Tooth extractions 
promote a sequence of effects that further cause reduction 
of height and width of alveolar ridge, especially in the 
buccal wall and horizontally [2-5]. The alveolar bone loss 
may occur up to first year post tooth extraction with two 
third of bone loss take placing with in the first three
months of the healing period [6]. This may cause
challenging in two situations: it can produce aesthetics 
complication in fabrication of fixed prosthesis and

jeopardize the placement of dental implant and requiring
Guided Bone Regeneration (GBR) [7].
To overcome this problem, the preservation of alveolar
ridge in extraction socket is a fully explained surgical
procedure to reduce bone resumption [8,9]. Various graft
materials has been used in ARP including: auto graft,
allograft, xenon graft and alloplastic materials.
Three main properties required for perfect bone graft
materials: osteoconduction (the capability to supply
scaffold for bone formation), osteoinduction (the ability of
recruitment of bone forming cells and regeneration of
bone from these cells), and osteogenesis (existence of cells
that stimulate bone formation) [10,11]. For a long time,
autogenously bone is extensively agreeable as the gold
standard bone graft material due to its osteoconductivity,
osteoinductvity, and osteogenecity characteristics, but it
may have some complications such as morbidity of donor
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area and surgery, high rate of resumption and availability 
is limited [12].
Recently, all extracted teeth discarded as they are 
considered to be dental waste [13]. Human teeth could be 
processed to produce bone graft biomaterial that can ride 
the disadvantages of autogenously graft and other types 
of bone grafts [14]. Both dentin and alveolar bone have 
the same embryologic origin (same neural crest); this 
might exhibit ability of dentin for bone formation. 
Additionally, dentin and bone share the similar chemical 
composition [15]. With osteoinductive and 
osteoconductive matrix and for this reason is an 
applicable for bone grafting [16]. The first introduction of 
dentin graft was in 1967, in a study applied Decalcified 
Dentin Graft (DDG) in mandibular osseous defects and 
alveolar socket, the study revealed exact promising 
outcomes [17].
The present study explains a clinical method that uses 
freshly extracted teeth and processing them in to 
sterilized particles of autogenously mineralized dentin 
for immediate filling of socket. The extracted teeth were 
recycled in to dentin particulates by using smart dentin 
grinder device.

MATERIAL AND METHODS

Study design and ethical approval: This was split 
mouth prospective clinical study. All materials and 
procedures were submitted and approved by ethical 
committee of the collage of dentistry, university of 
Baghdad (protocol reference number 210120). All 
patients involved in this study were signed written 
informed consent before the start of study. The present 
study was conducted between December 2020 and 
August 2021.
Patient selection and treatment protocol: Twenty 
Patients with an overall of 40 extraction sockets were 
selected for this research from department of oral and 
maxillofacial surgery. These cases were divided in two 
groups, control group (20 extraction sockets left to heal 
by clot formation) and study group (20 extraction sockets 
grafted with autogenously teeth particulates). The 
patient involved the following inclusion criteria: older 
than 18 years, no history of any systemic or local 
conditions compromised healing of bone, the teeth 
without acute infection, and any bilateral compromised 
teeth in both upper or lower jaws included in study. 
Patients who were with history of radiotherapy to either 
maxilla or mandible, pregnant and lactating females, 
those on drug that interfere with bone healing such as 
corticosteroids or bisphosphonates, traumatic tooth 
extraction, endodontic treated teeth, and those incapable 
to return for follow up and study recall were excluded 
from the study. Oral panoramic radiograph, viral screens 
(HBS Ag, anti-HCV, HIV and COVID-19) were done 
preoperatively.
Surgical procedure: Under local anaesthesia 
(lidocaine hydrochloride 2% local anaesthetic 
carpels 1.8 ml with adrenaline 1:80,000) both study and 
control sides were extracted at the same visit.

Teeth extractions were carried out with the gentle 
application of an elevator and a forceps to reduce the 
amount of trauma to the surrounding bone and soft 
tissue. Flaps were not elevated. The sockets after 
extraction were debrided to eliminate granulation 
tissue then irrigated with saline solution.

Autogenously tooth bone graft was processed according 
to manufacture recommendations. Firstly, extracted teeth 
were mechanically cleaned by high speed fissure carbide 
bur. All caries, filling material, discoloured dentin, 
periodontal ligaments and calculus were removed before 
grinding. The clean tooth was dried well by air syringe 
and placed in the grinding chamber of smart dentin 
grinder unit (Kometa Bio Inc., Cresskill, NJ, USA). Then 
setting the grinding time to three seconds and sorting 
time to ten seconds. The particles extracted by pull out 
the upper drawer, which contains particles of between 
300-1200 microns, Figure 1. The particles were placed in
dentin cleanser for five minutes to dissolve bacteria and
all organic remnants, and then dehydrated by using
sterile gauze. Washing the particles by using phosphate
buffered saline and left in solution for 3 min, then
dehydrated by new sterile gauze. This process repeated
again in order to neutralize level of PH. The particles
were placed in the socket and condensing well to fill the
socket completely, Figure 2. Finally, the margins of the
socket approximated by continuous suturing technique.
In control groups: the extraction sockets were debrided,
irrigated by normal saline and sutured by using
continuous suturing technique.

Figure 1: The upper drawer contain particles
between 300-1200 microns.
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Figure 2: Tooth particles in socket.

Postoperative follow up and data collection

Clinical examination: All patients were attended after 7
days for suture removal and check-up healing, if there
were any postoperative complication occurred.
Radiographic Assessment: Radiographic estimation
was done by CBCT, set at 90 Kv, 9.2 mA and 8.1 s with (13
× Ø15) c FOV and 0.3 mm slice thickness, captured at two
steps; first step 7 days after procedure as standard image,
and second step after four months to be compared to the
standard image, to estimate variations in width and
height of ridge, variations in density of bone in the first
week after extraction and after four months.
Measurement of ridge height and horizontal ridge
width: The changes of radiographic alveolar bone of
Horizontal Ridge Width (HRW), Buccal Bone Height
(BBH), Lingual Bone Height (LBH) and Bone Density
(BD) were estimated by external examiner on CBCT. The
measurements were created at baseline image and after
four months using the identical reference lines and
points. To locate a reference, the most apical point of
extraction socket and two reference lines were
determined in baseline CBCT. The first line was drawn
vertically from the apical reference point through the
socket centre. The second line was drowning horizontally
at most apical point of the extraction socket
perpendicular to vertical line. Height of ridge was
measured at mid buccal/labial and mid lingual/palatal
aspects from most coronal area to apical reference point
of socket parallel to vertical reference line, as seen in
Figure 3. The Horizontal Ridge Width (HRW) was
measured at the most coronal aspect of alveolar bone
crest parallel to horizontal reference line.

Figure 3: Radiographic examination at base line
image with reference points and lines for
measurements (LBH: Lingual Bone Height, BBH:
Buccal Bone Height, HRW: Horizontal Ridge Width).

Statistical analysis

The statistical package for social science (SPSS Version
26) was used to analyse data. The paired t-test was used
in measurements of vertical height, horizontal ridge
width, and bone density changes. A level of P value <0.05
was considered significant.

RESULT

An overall of 40 extraction sockets (20 maxilla and 20
mandibles) from 20 participants 7 females, 17 males) age
range (19 to 67 years) with the mean age (37.20 years)
were involved in the study. The causes for tooth
extraction were advance caries, tooth fracture after
restoration and prosthodontics reasons. The sample is
divided in tow groups control group extraction socket left
heal normally without grafting and study group
extraction socket grafted with Auto BTG.
On the 7th day follow up visit, satisfactory healing was
showed in all patient at all grafted and non-grafted sites.
All the sockets with Auto BTG were healed without any
clinical manifestations of infection or graft rejection.
After 4 months favourable healing was noticed in all
patients. Clinically, the grafted sites exhibited less
alveolar ridge width and height reduction compared with
non-grafted sites as seen in Figure 4.
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Figure 4: Clinical postoperative comparison of graft
site and non-graft site.

Radiographic Analysis

Baseline CBCT was taken after one week of tooth
extraction and 4 months postoperative image was taken

for radiographic estimation, Figure 5. Mean baseline and
4 months alveolar ridge height and width and bone
density are explained in Table 1 and Table 2.

Figure 5: Radiographic images (CBCT) comparison of
graft site and no graft site.

Variables Group type No. of cases Initial value p value Final value Mean
mm ± SD

P value P value

BBH Control 20 11.9 (0.9) 0.7 11.4 (1.1) 0.7 0
BBH Study 20 11.8 (1.1) 11.5 (1.1) 0
LBH Control 20 11.6 (1.0875) 0.67 11.5 (1.0) 0.97 0
LBH Study 20 11.6 (1.1) 11.5 (1.1) 0
HRW Control 20 8.8 (1.5) 0.74 8.2 (1.6) 0.77 0
HRW Study 20 8.7 (1.7) 8.4 (1.6) 0

Abbreviations: BBH: Buccal Bone Height; LBH: Lingual Bone Height; HRW: Horizontal Ridge Width; SD: Standard Deviation; P: Probability; Sig: Significant p<0.05.

Variables Group type No. of cases Initial value Mean
Hu ± SD

p value Final value Mean
Hu ± SD

P value P value

BD Control 20 122.6 (120.8) 0 360.9 (123.9) 0 0
BD Study 20 459.6 (204.9) 503.0 (120.9) 0.32

Abbreviations: BD: Bone Density; SD: Standard Deviation; P: Probability; Hu: Hounsfield Unit; Sig: Significant p <0.05

Dimensional changes

The losses in the vertical and horizontal dimensions of 
alveolar ridge were calculated by subtracting final 
measurements from baseline measurements and were 
explained in mm Table 3. The control group displayed 
losses of 0.7 mm and 0.3 mm, while the study group 
exhibited losses of 0.3 mm and 0.1 mm for BBH and LBH,

respectively. In spite of the loss of vertical dimension in 
both groups, even so, the losses of Buccal Bone Height 
(BBH) and Lingual Bone Height (LBH) in non-grafted 
group were statically significant higher than in grafted 
group. Regarding the HRW loss, the control group 
showed a mean loss of 0.8 mm, while the study group 
showed a mean value of 0.3 mm. There was significant 
loss of Horizontal Ridge Width (HRW) in both groups but 
the rate of resumption was higher in control group 
compared with study group.
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Table 2: The initial and final radiographic measurements of bone density in control and study group

Table 1: The initial and final radiographic measurements of (buccal bone height, lingual bone 
height, and horizontal ridge width) in control and study group.



Control group Study group P value

Mean ± SD mm Mean ± SD mm

BBH 0.7 (0.3) 0.3 (0.1) 0
LBH 0.3 (0.2) 0.1 (0.1) 0
HRW 0.7 (0.3) 0.3 (0.1) 0

Abbreviations: BBH: Buccal Bone Height; LBH: Lingual Bone Height; HRW: Horizontal Ridge Width; SD: Standard Deviation; P: Probability

Bone density assessment

The Bone Density (BD) was measured by selecting five 
points inside the socket and read the Voxel Value (VV), 
these points include: Two points in top (coronally), at 
buccal and lingual aspects of the sockets, two points in 
the middle, at buccal and lingual aspects of the sockets 
and one point in most apical area of the socket. The mean 
of these five points of VV. number estimated to be 
dependent as mean bone density of the newly formed 
bone in the extraction socket. Throughout the 4 months 
period, the mean change of bone healing density (-238.6
± 136.4) in control group was much lower than in study 
group (-43.5 ± 191.6). However, the outcomes were 
statically significant increase during 4 months (p<0.05).

DISCUSSION

Preservation of alveolar ridge is a popular clinical 
procedure carried out to reduce resumption of alveolar 
ridge post tooth extraction to allow subsequently 
placement of implant or to maintain pontic area. Ideal 
properties of grafting materials are biocompatibility, 
osteoconductivity, osteoniductivity, and biodegradability 
that allow alveolar contour preservation, porosity and 
surface characteristics that encourage angiogenesis and 
lastly formation of bone. Additionally, the material should 
be cost effective and easy for chair side application [18].
When autogenously dentin is used in grafting, during 
regenerative time the formed new bone invested directly 
on the grafted surface will make a mineralized matrix 
association between present bone, new bone, and dentin 
particles (alkalosis) [6,19,20]. In this study, smart dentin 
grinder device (Kometa Bio Inc., Cresskill, NJ, USA) was 
used for processing extracted teeth.
In our study, the use of the autogenously tooth bone graft 
particles in the extraction socket showed being able to 
reduce the rate of resumption slightly of the vertical and 
horizontal dimensions in grafted sites when compared 
with non-grafted sites after four months of graft 
placement. Additionally, the density in extracted socket 
was higher in grafted sites than non-grafted sites.
Tooth graft was previously stated as bone substitute 
before implant installation [21,22]. After 4 months 
period, the extraction site filled with autogenously tooth 
bone graft demonstrating satisfactory ridge architecture 
and without signs of graft rejection. Regarding the use of 
autogenously tooth as bone substitutes, different studies 
have reported successful findings when use tooth 
particles   as   bone   graft    material    for    alveolar    bone  

preservation. Concerning the outcomes of radiographic 
bone density, this study presented satisfactory results. 
Gomes, et al. stated that the healing process of the third 
molar socket grafted with Autogenously Demineralized 
Dentin Matrix (ADDM) coated with 
Polytetrafluoroethylene (PTFE) for 3 months. The 
healing process demonstrated that the healing better in 
ADDM+PTFE sockets than in non-grafted sockets [23]. 
The radiographic density of bone in the site was filled 
with ADDM similar to that of the adjacent natural bone 
on the 3 months.
The past study demonstrated that even with different 
ridge preservation procedures; there will finally some 
loss of bone [24]. Concerning the results of present study, 
the use of autogenously tooth bone graft could be to 
some extent preserve the dimensions of ridge post 
extraction, but it would lastly be undergo to some 
resumption as explained in previous researches.
Regarding the change rate of vertical dimension in this 
study after 4 months, the mean values of BBH and LBH 
loss were in non-grafted sites (0.7 ± 0.3 mm; 0.3 ± 0.2 
mm, respectively). While in grafted sites the mean values 
of BBH and LBH loss were 0.3 ± 0.1 mm; 0.1 ± 0.1 mm, 
respectively. The rate of height loss was more in buccal/
labial aspect than lingual/palatal aspect in both groups. 
This probably refer to the higher percentage of loss 
prone bundle bone in buccal side, which in ordinary 
extraction may demonstrate some degree of bone defect. 
Our result show significant difference between grafted 
and non-grafted groups regarding the change rate of BBH 
and LBH. The results of this study corresponding to 
result of the study reported by Elfana, et al. who 
demonstrated no significant difference when used 
Autogenously Whole Tooth Graft (AWTG) and 
Autogenously Demineralized Dentin Graft (ADDG) for 
preservation of ridge, after 6 months the reduction was 
0.61 ± 0.20 mm and 0.71 ± 0.27 mm in buccal ridge 
height and 0.66 ± 0.31 mm and 0.56 ± 0.24 mm in lingual 
bone height for AWTG and ADDG groups, respectively. In 
versus, other study revealed the vertical dimension was 
exhibited increase in vertical volume after 4 months of 
preservation with autogenously tooth derived particulate 
graft [25,26].
Concerning the change of horizontal dimension, our 
result showed loss of horizontal bone in grafted and non-
grafted groups, the HRW reduction was 0.8 ± 0.3 mm and 
0.3 ± 0.1 mm for control and study groups, respectively. 
There was significant difference between both groups. 
Similar to present study Valdec, et al. and Jung et al. 
reported in their researches the horizontal width
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reduction was 1.1 mm and 0.78 mm after 4 months of
ridge preservation with tooth graft, respectively [27,28].
Joshi, et al. Conducted close outcomes to this study when
compared between non-grafted sites, Beta-trialcium
phosphate-grafted site, and autogenously tooth grafted
site. They observed the mean horizontal change for
autogenously tooth grafted sites was lesser statistically
when compared to non-grafted sites and beta-tricalcium
phosphate-grafted sites (0.15 ± 0.08 mm, 2.29 ± 0.40 mm,
and 1.45 ± 0.40 mm, respectively) [29].
Clinical and histological study has provided evidence in
support to the fact that ridge preservation techniques
minimize the dimensional change of bone compared with
extraction sites without ridge preservation techniques
[30]. Nevertheless, systematic review establish, in spite
of providing evidence based ridge preservation
techniques, a totally prevention of horizontal and vertical
bone loss is an unpredictable event. The outcomes of
present study are in correspondence with these findings
as there was some reduction of ridge height and width in
study group although carried out ridge preservation
procedure. Therefore, procedures of ridge preservation
do not result in fully dimensional stability but are
performed decrease resumption of alveolar ridge
compared to sites left to heal naturally post extraction of
tooth. In current study, with the change of horizontal and
vertical dimension was less in the grafted group than
non-grafted group after 4 months of ridge preservation.
There was little increase of BD in study group along the
study time. This little increase may be demonstrated by
new bone formation with in particles of tooth graft and
slow resumption proportion results in residual toot
particles with high dentin density. This finding can
interpret the statically significant difference in BD
between control and study groups after 4 months. The
split mouth design performed in this study had
advantages of eliminating inter participant variability. In
contribution to complications of this study, generally no
intraoperative complications in this study. The healing
process was satisfactory, all the sockets with Auto BTG
were healed without any clinical manifestations of
infection, graft rejection and wound dehiscence.

CONCLUSION

The application of autogenously tooth bone graft (Auto
BTG) in to a fresh extraction socket is efficient in
preservation of alveolar ridge by minimizing vertical and
horizontal ridge loss and promoting healing of bone for
up to 4 months as shown radio graphically.
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