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ABSTRACT

INTRODUCTION: Although, the chemical composition of dentin is similar to bone,extracted teeth are still considered a clinical waste and
therefore being discarded. With successful extraction of growth factors and bone morphogenic proteins (BMPs) from mammalian teeth, many
researchers have supported development of a bone substitute using tooth-derived substances.

OBJECTIVES: To evaluate clinical, radiological and histological efficiency of autogenous fresh demineralized tooth (AFDT) graft prepared
at the chairside for alveolar bone grafting in fresh extracted sockets for dental implant surgery

MATERIALS AND METHODS: Ten patients requiring tooth extraction and alveolar bone regeneration for dental implant placement were
included in the study. Within 45 minutes the extracted teeth were mechanicaly prepared, grinded, sieved, defatted, demineralized and sterilized.
In the same setting, the graft material was used to reconstruct defects at the extraction. After 3 months of uninterrupted healing at time of
implant placement bone samples were collected for histological analysis. CBCT were taken preoperative, 3months after grafting and 3 and 6
months after implant placement.

RESULTS: Histologically the osteoconductive, Osteoinductive and Biodegradation of (AFDT) graft was evident. Clinically 100 % success
rate of implants was achieved, with no adverse tissue reaction. CBCT have shown increase of bone density at the graft site and stability of
marginal bone level around implants.

CONCLUSIONS: (AFDT) graft should be considered as an option given its autogenous origin and favorable clinical, radiographical and

histological outcomes when teeth extraction isnecessary.
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INTRODUCTION

Among the highly organized tissue within the human body,
jaw bone has the unique regenerative potential to rebuild its
original structure and its mechanical properties following
the development of a bone defect or fracture. But this
regenerative capacity has its limits and may even fail if
certain conditions are not fulfilled (1).

Tooth extraction whether due to caries, trauma or
advanced periodontal disease causes commonly the alveolar
ridge to decrease in volume, including reduced height and
width and a change in morphology (2).

The width of the alveolar ridge was found to be reduced
by 50 % during the first 12 months after tooth extraction
(about 5 to 7 mm), and two thirds of this bone loss occurs
in the first three months after tooth extraction, suggesting
that most of the dimensional alteration of the alveolar ridge
takes place within the first 3 months of healing with a
corresponding vertical bone loss of 0.9 to 3.25 mm (3,4).

According to bone healing mechanism, bone graft
materials can be categorized into materials that induce
osteogenesis, osteoinduction, and osteoconduction (5).

Among the many different types of bone graft materials,
autogenous bone is the most ideal since it is capable of
osteogenesis, osteoinduction, and osteoconduction (5).

Its advantage is the rapid healing time without immune
rejection. As its biggest shortcomings, however, the harvest
amount is limited, bone resorption after graft is
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unavoidable, and second defect is generated in the donor
area (5).

Therefore, to overcome such shortcomings, allogenic,
xenogeneic, and alloplastic graft materials have been used as
alternatives, but they have a number of drawbacks compared
with autogenous grafts, such as decreased function, the potential
risk of infectious disease, an unsatisfactory resorption pattern, a
prolonged healing time, and high cost (6).

An ideal bone graft material should stabilize the blood
clot, provide a biomechanical scaffold for cell migration,
proliferation, and differentiation, contain functional proteins
and peptides, such as growth factors, and exhibit appropriate
resorption and remodeling during new bone formation (6).

Materials based on collagen, particularly type I collagen
have attracted attention because of their ability to improve
the cellular responses of osteogenic lineages, thus ensuring
better bone regeneration (6).

Many researchers have examined tooth dentin as a
potential carrier for human proteins and as grafting material
because its biological composition is very similar to that of
alveolar bone (6,7).

In dentin, the inorganic content is 70 ~ 75%, whereas the
organic content is about 20%. In alveolar bone, the
inorganic content is 65%, and the organic content is 25%.
At least 90%of organic content of dentin is type I collagen,
which plays an important role in bone formation and
mineralization (8,9).
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Both tooth and alveolar bone are derived from neural
crest cells and are made up of the same Type I collagen.
Dentin also contains bone morphogenetic proteins (BMP)
which promote the differentiation of mesenchymal stem
cells into chondrocytes and consequently enhance bone
formation (6,7).

Several clinical applications of autogenous demineralized
tooth graft were established by the work of Kim, et al in
extraction socket preservation and guided bone regeneration
).

Also efficacy of autogenous demineralized tooth graft in
maxillary sinus was demonstrated by retrospective study on
sinus bone grafting by Jeong, et al (10), and a study to
evaluate histomorphometrically and compare the efficiency
of various bone graft materials and autogenous tooth bone
graft material used in the sinus bone graft procedure
performed by Lee, et al (11).

The aim of the study was to evaluate clinical, radiological
and histological efficiency of autogenous fresh
demineralized tooth (AFDT) graft prepared at the chairside
for alveolar bone grafting in fresh extracted sockets for
dental implant surgery.

MATERIALS AND METHODS

Patients' selection

Ten patients in need for tooth extraction<of maxillary
anterior or premolar teeth were selected from those
attending Oral and Maxillofacial Surgery Department,
Faculty of Dentistry, Alexandria University.

Inclusion criteria

Nonsmoker patients in need for extraction of maxillary
anterior or premolar teeth aging between 20-50 years old,
with good oral hygiene.

Exclusion criteria

Patients with active infection at extraction site, systemic
disorders contraindicating surgery, undergoing
chemotherapy or radiotherapy, bone disorders and alcohol
or drug abuse were not allowed in the study.

Informed consent: An informed consent was taken from
all patients after explaining all the procedures including all
benefits and side effects in a simple and clear way. Also the
patients had the right for withdrawal at any time.

Methods

L.Preoperative phase
History of the patient: was recorded in full details
including name, age, gender, occupation, address and
general medical health.

il

Figure (2): (A) The graft is ready to use. (b) Grafting the extraction site. (C) Extraction si

application.
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Clinical examination: was done via inspection to detect
any swelling, asymmetry, malocclusion and via palpation to
assess any tenderness, teeth mobility.

Preoperative radiographic examination: of the tooth to
be extracted and surrounding bone structure by using cone
beam computed tomography (CBCT) (J.Morita
veraiewpocs 3D R100 Japan).

Also to establish bone density value preoperatively as
base line for comparison with bone density values at 3
months after graft placement, 3 and 6 months after implant
placement.

I1.Surgical phase
Tooth extraction Local anaesthesia (2% lidocaine
Xylestesin TM by 3M ESPE U.S.A) followed by atraumatic
extraction of the tooth using Periotomes (Hu-Friedy U.S.A),
and careful curettage of the socket to remove any granulation
tissue.
Graft preparation any restorations, caries, cementum,
periodontal ligament and pulp tissue were removed. 0.3 mm
holes were made along the entire tooth surface using 330 bur.
The tooth was grinded for 3 to 10 seconds using Pulverize
grinder (Laymax grinder China). (Fig.1)

[

Figure (1): (A) Removal of decay and cementum of upper left
central incisor. (B) Under mining upper left central incisor using
330 bur.(C) Grinding of upper left & right central incisors. (D)
Sieving of tooth particles.

Tooth particles were sieved (Gilson stainless steel wire sieve
made in U.S.A) to particles size 300 to 1200 microns. The
sorted particles were immersed in 70 % ethanol (EI-
Gomhouria CO. Egypt) and 5% Peracetic acid (EI-
Gombhouria CO. Egypt) in a sterile container for 10 minutes
to remove any soft tissue remnants, bacteria and smear layer
(defatting and sterilization).

Tooth particles were demineralized using 2% HNO3 (El-
Gomhouria CO. Egypt) for 20 minutes to expose the dentine
organic matrix.

The bacteria-free particulate dentin was washed with
phosphate buffered saline (EI-Gomhouria CO. Egypt) twice
for 5 minutes to restore the pH balance to 7.4. In the same
setting, chips of autogenous demineralized dentine graft were
used to reconstruct the ridge defects. (Fig. 2)
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te after grafting. (D) Resorbable collagen membrane
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Resorbable collagen Membrane (Dentium collagen
membrane, Korea) with slow resorbtion rate over six
months period, size 15 x 20 mm. and 0.3 mm thickness, was
used to cover the graft site and it was fixed in place using
absorbable Coated polyglactin Suture (VICRYL® Ethicon,
Inc USA) .

Releasing incision was made to allow wound edges

approximation and it was closed with 000 silk Non-
absorbable sutures.
Implant placement two pieces, titanium implants
(Dentium super line implants Korea.) were placed after 3
months. All implants used were standardized to be 3.6 mm
in diameter and 12 mm in length for all the cases.

Elevation of a full thickness mucoperiosteal flap allow

full exposer of the graft site duo to the sensitivity of bone
sample collection technique and the risk of undermining the
buccal plate of bone during the procedure. (Fig.3)
Dentium bone trephine with inner diameter of 2.3 mm and
outer diameter of 3 mm was used to perform initial
osteotomy and collect a bone sample 2.3 mm in diameter
and 8 mm in length from graft site.

Drilling of the osteotomy site was made with implant
motor (X CUBE V2.0 SAESHIN Korea) at 950 RPM, 32:1
gear ratio, 45 Ncm torque and copious irrigation 75ml/min.
to prepare the osteotomy site without overheating.

Final drill of 3.2 mm. was used to reach the desired
implant length of 12 mm and allow the 3.6 mm implant to
achieve high primary stability from both the lateral walls
and the apical part of the osteotomy.

Implants were placed with 35 Ncm torque and 20 RPM
using surgical handpiece for the apical two thirds of implant
length and using 35 Ncm torque wrench for the coronal third
to reach the alveolar bone level.

Evaluation of Tooth Graft for Dental Implant

Resonance frequency analysis device (OSSTELL) was
used at the time of implant placement to determine the
primary stability. (Fig. 4)

Immediate nonfunctional loading protocol was used to
restore patient's esthetics, photonics and allow better soft
tissue healing around provisional restoration to create
natural emergence profile for the final restorations.

The final restorations were loaded 3 months after implant
placement in the form of screw retained porcelain fused to
metal crowns to facilitate the follow-up procedures
II1.Post-operative phase
Post-operative instructions: cold fomentation for the first
24 hours, warm mouthwash starting from the next day, and
oral hygiene recommendations.

Post-operative medication: antibiotic in the form of
Amoxicillin  875mg + Clavulanic acid 125mg tablets
[Augmentin 1g Glaxosmithkline (GSK)] for 7 days 2 times
daily, non-steroidal anti-inflammatory drug 50 mg tablets
[Cataflam 50 mg Novartis] for 5 days 3 times daily, and warm
mouth wash chlorohexidine HCL (0.12%) [Hexitol, Arab drug
company] for one week.

Post-operative follow up: Healing was evaluated after 7
days, 45 days and 3 months for any soft tissue dehiscence,
infection or inflammation. Pain was evaluated at 2 days, 7
days, and 45 days using Numeric Rating Scale (12).

Edema was evaluated at 2 days, 7 days, and 45 days by

its ability to pit. The examiner fingers were pressed into
dependent area for 5 seconds, and the pitting was graded on
a scale of +1to+4 (13).
Post-operative Radiographic evaluation: Three cone
beam computed tomography (CBCT) and one digital
periapical x-ray were used to evaluate each patient
postoperatively. (Fig. 5)

;
.

Figure (3): (A) Healing after 3 months.(B) Flap elevation showing the newly formed bone at the extraction site.(C) Using trephine bure to

collect bone sample. (D) Implant placement.

-- - " y \ \

Figure (4): (A) Preserving bone specimen for histological analysis.(B) Recording osstell reading.(C) Provisional restoration.
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Figure (5): (A) Pre-operative CBCT axial view showing dislocation of tooth no 11 from the socket.(B) 3 months after graft placement.(C) 3 months
after implant placement.(D) 6 months after implant placement.

Each patient was evaluated using (CBCT) at 3 months
after graft placement to asses newly formed bone density,
one digital perapical x-ray was made immediately after
implant placement to serve a reference point for marginal
bone level, another (CBCT) was made at 3 and 6 months
after implant placement to asses' bone density,
osseointegration and marginal bone level around implants.

Bone density and osseointegration around implants were
measured Using OnDemand3D software a virtual implant
was placed at the grafted site and mean bone density value
was calculated automatically Imm away from the implant
surface.

Marginal bone level was measured at mesial and distal
bone surrounding the implants were using the linear
measurement system supplied OnDemand3D software.

The distance from the top of the implant platform and the
first point of bone-implant contact mesially and distally
were used to represent the bone defect.

Bearing in mind that we used (J.Morita veraiewpocs 3D
R100 japan) (CBCT) machine with narrow field of view
(FOV) of 4 inches, 70 kV, 4 mA; pixel size, 0.125 mm to
produced sharp image with low radiation exposer.

Each patient received 16 — 20 uSv per exposerand a total
of 80-100 uSv for all exposers including the preoperative

¥ C‘r"'g ‘

examination which is very low in comparison to the annual
minimum radiation. dose for the general public 1mSv/y
(ImSv = 1000 uSv) (14,15)

Also all the patient used lead collar for thyroid protection
during all exposers and all the exposers were performed
over a period of 9 months including pre-operative
radiographic examination.

Implant._ clinical evaluation: assess Presence of pain,
gingival condition around the implant using Modified
sulcus bleeding index (MSBI) (16).

Final prosthesis was placed 3 months after implant
placment, peri-implant probing was measured at the first,
3rd and 6th months of using plastic probe (17).

Implant stability was assessed by OSSTELL at the time
of implant placement, 3 and 6 months after the implant
placement. Values were measured twice in buccal and
palatal directions.

Histological evaluation

Bone samples of 2.3 mm diameter and 8 mm length were
acquired from the graft site by bone trephine with inner
diameter of 2.3 mm and outer diameter of 3 mm trephine
bur during implant placement.

Decalcified tissue sections were prepared using routine
procedures and stained with hematoxylin-eosin (H&E) and
examined for quality of bone formed at the graft site. (Fig.6)
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Figure (6): (A&B) Showing: mature lamellar bone (arrows) around the AFDT graft (asterisks). Regularly distributed osteocyte lacunae (arrow
heads). Note: The presence of reversal line (hollow arrows) in the newly formed bone. (C) Showing well-formed bony trabeculae (arrows)
surrounding the AFDT graft (asterisk). Note: the marginal scalloping of the AFDT graft and deposition of new bone in the resorbed areas
(arrow heads). Reversal lines can also see (hollow arrows). (H&E x100)

STATISTICAL ANALYSIS

Data were fed to the computer and analyzed using IBM SPSS
software package version 20.0. Quantitative data were
described using range (minimum and maximum), mean,

standard deviation and median. Significance of the obtained
results was judged at the 5% level.
The used tests were
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1- Paired t-test

For normally quantitative variables, to compare between
two periods.

2- ANOVA with repeated measures

For normally quantitative variables, to compare between
more than two periods or stages, and Post Hoc test (LSD)
for pairwise comparisons.

RESULTS

The present study was conducted on 10 patients 4 females and
6 males indicated for extraction of maxillary anterior or
premolar teeth and implant placement, total of 4 central
incisors, 2 lateral incisors, 3 canines and one maxillary first
premolar were used in the study

Mean patient's age was 34.2 years. 10 implants were placed
with 12mm length and 3.6 mm diameter in the grafted sockets.

Immediate nonfunctional loading was achieved in all
cases except one patient which was scheduled for
tonsillectomy one week after implant placement and after
consulting with his ENT surgeon we decided to postpone
implant loading one week after the surgery to avoid any
trauma during intubation and manipulation.

I. Clinical evaluation

Pain tenderness, infection and/or swelling

After surgery, 80% of the patients experienced mild pain
while 20% of the patients experienced moderate pain at the
surgical site and disappeared completely after the 2™ day to
37 day. 80% of the patients experienced mild edema while
20% experienced moderate edema which also disappeared
completely after five days.

All patients continued the follow up period without signs
of infection, or inflammation.

Dental implants clinical evaluation

No signs of gingival inflammation were observed in all patients
all over the evaluation. period around dental implants. (i.e.
modified gingival index score was score was 0).

Probing depth was decreasing. through period of six
months. The mean probing depth scores were 2.55mm + 0.44
for the first month (p<0.001’, 2.05mm + 0.3 for the third
month (p<0.001’, and for the sixth month 1.73mm + 0.28
(p<0.001.

Radio frequency values showed increase over course of this
study from 65.3 £ 7.68 at time of implant placement (p<0.001’,
to 70.7 & 5.18 3 months after implant placement (p<0.001, and
75.6 + 4.85 at 6months post-operative (p<0.001’. (Table 1)

The results showed 15% increase in the mean OSSTELL
score at 6 months’ post-operative in comparison to time of
implant placement.

II. Radiographic evaluation

Evaluation of bone density and osseointegration:

The HU values obtained from CBCT for the 10 patients
showed increase in mean bone density over the course of this
study from 424.24 HU + 161.73 pre-operatively (p<0.001’,
to 511.44 HU + 129.18 at three months after grafting the
extraction site (p<0.001’, 547.23 HU =+ 122.11 three months
after implant placement (p=0.004’, and 591.46 HU +108.81
six months after implant placement (p<0.001’.

Results showed 39% increase in mean bone density at 6
months after implant placement when compared to pre-
operative values. (Table 2)

Radiographic examination showed that all implants were
fully osseoitegrated with no signs of bone resorbtion or prei-
mplantitis.
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Table (1): Comparison between different time points according to
osstell readings (n=10).

Time of
Case No. implant After 3 After 6
months months
placement
1 73 75 77
2 57 69 74
3 71 73 80
4 56 67 73
5 61 69 70
6 62 64 69
7 63 63 71
8 59 72 79
9 75 77 83
10 76 78 80
Min. — 57-176 6378 70 -83
Max
Me;g‘* 653+ 7.68 70.7+5.18 |  75.6+4.85
Median 62.5 70.5 75.5
P 0.001" 0.001" 0.001"

Sig. bet. periods were done using Post Hoc Test (LSD) for ANOVA with
repeated measures
*: Statistically significant at p < 0.05

Table (2): Evaluation of bone density.

After 3 After 6
months of months of
implant implant
placement | placement

After 3
Case No. months
of graft

695.96 756.3 772.99 780.2
573.26 649.35 678.89 688.12
545.61 578.91 580.08 590

356.49 438.93 452.71 480.4
449.82 523.38 618.58 630.5
452.61 488.55 553.64 567.3
173.13 341.33 428.7 530.4
177.4 343.89 371.06 390.2
506.99 594 615.83 620.23
429.07 516.34 523.54 637.25

173.13 - | 34133 - 371.06 — 390.2—
695.96 756.30 772.99 780.2

42424+ | 51144+ 54723 = 591.46
161.73 129.18 122.11 +108.81

Median | 452.61 523.38 580.08 605.11

P <0.001" <0.001" =0.004" <0.001"

Sig. bet. different time points were done using Post Hoc Test (LSD) for
ANOVA with repeated measures

pi: p value for comparing between preoperative and after 3months of
graft

p2: p value for comparing between preoperative and after 3month of
imp.

ps: p value for comparing between after3 months of graft and imp.

*: Statistically significant at p < 0.05

Marginal bone height

Marginal bone level around the implants showed minimal
resorption rate through the cores of this study starting from
Omm + 0 immediately after implant to reach 0.19 mm + 0.06
three months after implant placement (p<0.001’, and 0.45
mm =+ 0.14 at six months of implant placement (p<0.001 .
In comparison with bone level at the time of implant
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placement results show that the mean bone loss around
implants in six months was 0.45 mm + 0.14. (Table 3)

Table (3): Evaluation of marginal bone height.

Case No. Post- After 3 After 6 months
operative months

1 0 0.2 0.5

2 0 0.12 0.3

3 0 0.13 0.3

4 0 0.17 0.3

5 0 0.2 0.5

6 0 0.2 0.7

7 0 0.2 0.5

8 0 0.18 0.3

9 0 0.33 0.56

10 0 0.20 0.5
Min. — Max 0.0-0.0 0.12-0.33 0.30-0.70
Mean £+ SD 0.0-0.0 0.19 £0.06 045+0.14
Median 0 0.20 0.50

P _ <0.001" <0.001"

p value for paired t-test for comparing between im post-operative after 3
and 6 months with each other periods and mean bone loss
*: Statistically significant at p < 0.05

II1. Histological evaluation

Light microscopic examination of the bone specimens taken
at the time of implant insertion revealed the osteoconductive
property of autogenous fresh demineralized tooth (A.F.D.T)
graft. (Fig.0)

Mature lamellar bone formation was detected
surrounding the graft particles which contained regularly
distributed osteocyte lacunae.

Remodeling of the newly formed bone was also evident
by the presence of reversal lines between the bone lamellae.

Biodegradation of (A:F.D.T) was evident by odontoclasts
cells presence on the outer surface of the (A.F.D.T) graft
occupying Howship's lacunae.

The resorbed areas of the graft were replaced by the
newly formed bone. The bone exhibited well. developed
bone trabeculae with osteocyte lacunae containing viable
nuclei which occupy most of the lacunae.

Osteoinductive property of (A.F.D.T).was demonstrated
by a continuous layer of active asteoblast cells seen lining
the outer surface of the bone trabeculae.

Highly vascularized bone marrow tissue was detected, and
other specimens showed compact bone formation which
consists of concentric layers of bone lamellae surrounding
centrally located Haversian canals.

DISCUSSION

The resorption of the residual alveolar bone in the vicinity
of extraction sockets occurs mainly during the initial period
after tooth extraction. In cases where the teeth are infected
with periodontal diseases, the alveolar ridge shows more
severe resorption, which may cause esthetic problems in the
anterior teeth (18).

Overall results demonstrated good tissue acceptance and
biocompatibility with minimal post-operative pain and
edema also autogenous tooth graft was able to provide high
primary stability during implant placement with mean
osstell score of 65.3 at time of implant placement to increase
by 15 % over six months’ post-operative.
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Radiographical evaluation revealed progressive increase
in bone density by 39 % in comparison to preoperative
measurements over period of 6 months also it was able to
fully osseointegrate with dental implants with 100 %
success with minimal marginal bone loss of 0.45 mm + 0.14
over period of six months.

The decision to use Immediate nonfunctional loading
protocol was guided by high osstell score and implant
incretion torque of 35 Ncm during implant placement.

The good tissue acceptance and absence of severe
adverse effects can be explained by two factors. First, both
autogenous fresh demineralized tooth (AFDT) graft and
autogenous bone are derived from the same embryonic
origin which 1is neural crest cells so it is unlikely for the
autoimmune system to produce antibodies against its own
dentin(5). Secondly, the process of mechanical preparation,
grinding, defatting, demineralization and sterilization leads
to removal of all old restorations, pulp, cementum and
bacteria so it reduces the activity of localized defense cells
and minimizes the release of inflammatory and pain
mediators.

Newly formed bone around dental implants and
autogenous fresh demineralized tooth (AFDT) particles was
able to produce direct structural and functional connection
with the surface of a load-bearing dental implant indicating
successful osseointegration.

The subsequent increase of osstell score from zero point
[65.3] to six months [75.6] in the present study by !5%
matches the time frames of the bone formation and
maturation around the dental implants as described by
Eyckmans et al (19).

According to Eyckmans et al (19), one bone remodeling
cycle (activation—resorption—formation) takes about four
months in humans. Initial bone resorption and formation
occurs during the first month and maturation requires
another four to'six months.

Modified gingival index score was score was 0 as no signs
of gingival inflammation were observed in all patients all over
the evaluation period indicating good oral hygiene.

In contrast to natural teeth, for which average periodontal
probing depth has been reported, the physiologic depth of
the peri-implant sulcus of successfully osseointegrated
implants has been a matter of debate (20).

The differences with respect to soft tissue composition,
organization, and attachment between the gingiva and the
root surface on the one hand and between the peri-implant
mucosa and the implant surface on the other hand make the
conditions for probing depth measurements around teeth
and implants not fully comparable (21-22).

One potential explanation influencing the differences in
probe penetration is that most collagen fibers in the
supracrestal connective tissue compartment have been
demonstrated to run mostly in a parallel direction to the
implant axis (23).

In this study peri-implant probing depth improved
significantly over the healing period as it started with a
mean value of 2.55 mm. at the first month after implant
loading and decreased to a mean value of 2.05mm on the
third month of implant loading to finally reach 1.73 mm. six
months of implant loading.

This reduction of peri-implant probing depth indicates
improvement of the collagen fibers arrangement and density
around dental implants preventing loss of osseointegration
and peri-implantitis.
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The generally accepted guidelines for implant-induced
bone loss since the late 1980s are less than 1.5 mm for the
first year after implant loading and less than 0.2 mm for
each additional year. However, other studies have suggested
that these guidelines may be too lax, especially for young
implant patients (24).

Significant variability in marginal bone loss following
dental implants has been reported. There are studies
describing a mean crestal bone loss of 0.6 mm for the first
year and 0.2 mm for the following years up to 36 months
after implant loading (25).

Mean annual losses of 0.03—0.05 mm have also been
reported, and some studies have reported no change or even
gains in bone level for individual implants (26).

Implant surface roughness has been shown to balance
bone apposition and facilitate remodeling at the bone-
implant interface, thereby minimizing marginal bone loss
27).

In our study, the mean bone loss was 0.19mm three
months after implant loading and 0.45 mm six months after
implant loading about half of that suggested by Albrektsson
et al (28).

The minimized marginal bone loss is possibly due to-the
use of rough surfaced implants which increase the contact
area between implant surface and newly formed bone. Also
tapered implant design allow for better stress distribution at
the marginal bone —implant interface (29).

Bone density at the graft site was markedly. improved
during the present study as mean bone density was 424.24
Hounsfield units (H.U.) before grafting the extraction site.
3 months after graft placement the mean bone density was
at the extraction site511.44 H.U. and increased to reach
547.23 H.U. 6 months after graft placement.

This increase of bone density indicates effective new
bone formation, mineralization, remodeling and maturation
at the grafted site, also improvement of peri-implant bone
architecture and mineralization - which increases implant
primary stability and osseointegration (30).

Histologically, Osteoconductive ~ properties  of
autogenous fresh demineralized tooth (AFDT) graft were
evident by mature lamellar bone formation surrounding the
graft particles which contained regularly distributed
osteocyte lacunae.

This is due to both autogenous bone and autogenous fresh
demineralized tooth (AFDT) grafts have similar surface
structures and physicochemical characteristics (31).

Osteoinductive  properties of . autogenous fresh
demineralized tooth (AFDT) graft were demonstrated by a
continuous layer of active osteoblast cells seen lining the
outer surface of the bone trabeculae.Osteoinductivity of
autogenous fresh demineralized tooth (AFDT) graft is due
to the presence of Bone Morphogenic protein (BMP) in the
demineralized dentine matrix although not the same as Bone
Morphogenic protein (BMP) extracted from autogenous
bone but very similar in action and effect on new bone
formation (32).

Also the presence of non-collagenous proteins such as
osteocalcin, osteonectin, and dentin phosphoprotein in
demineralized dentine matrix plays an important role in
bone formation and calcification (33).

Moreover, LIM mineralization protein 1 (LMP-1) which is an
essential positive regulator of osteoblast differentiation and
maturation and bone formation was expressed primarily in
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predentin, odontoblasts, and endothelial cells of the blood
vessels of teeth (34).

Biodegradation of (A.F.D.T) was evident by odontoclasts
cells presence on the outer surface of the (A.F.D.T) graft
occupying Howship's lacunae, where resorbed areas of the
graft were replaced by the newly formed bone.

This is due to both autogenous bone and autogenous fresh
demineralized tooth (AFDT) grafts share low crystalline
structure and possibly other calcium phosphate minerals 8-
tricalcium phosphate (3-TCP), ACP, and OCP although not
the same but very similar to minerals of human bone tissues
(35).

The difference in crystalline structure and mineralization
will allow.the autogenous fresh demineralized tooth
(AFDT) _grafts to resorb in a slower rate than autogenous
bone <graft allowing for vascularization, new bone
formation, remodeling and bone maturation at the graft site
without loss of much of the grafted volume (36).

In comparison with current grinding mechanisms for
tooth graft preparation we found our grinding technique to
be safer than technique described by Murata et al (37). using
liquid nitrogen to freeze the tooth and crushing it with
mortar and pestle.

Also it is more economic than newly developed tooth-
mill (DENTMILL®, Tokyo Iken Co., Ltd) at 12000rpm for
30 seconds as its grinding chamber and blade were made in
ZrO2 which is more expensive to fabricate and maintain.

Furthermore, it requires cooling the tooth with saline ice
cubes during grinding to prevent overheating and only able
to grinned (1x1x1ecm3) of tooth at a time (37).

The defatting, demineralization and sterilization process
were done using commercially available materials which
were relatively safe to handle and prepare to the desired
concentrations at a very low cost.

When compared to other available systems as smart
dentine grinder by KometaBio® which use disposable
grinding chamber and stock pre-packed defatting and
sterilization chemicals which require refill our technique
proves to be more cost effective (38).

Smart dentine grinder® combine grinding and sieving
process together to save time but it produces calcified
autogenous dentine graft as it lacks demineralization phase
essential to expose the organic dentine matrix and growth
factors to stimulate bone formation which will result in
longer bone healing time (5,38).

The use of Peracetic acid inhabited the bacterial growth
in the autogenus fresh demineralize tooth (AFDT) graft
due to the its strong oxidizing action which will oxidize the
outer cell membranes of microorganisms (39).

The oxidation mechanism will denature proteins, disrupt
cell wall permeability, and oxidize sulfhydral and sulfur
bonds in proteins, enzymes, and other metabolites causing
rapid deactivation of microorganisms (40).

In the presence of organic matter peracetic acid will
inactivate gram-positive and gram-negative bacteria, fungi,
and yeasts in <5 minutes at 200-500 ppm (40).

CONCLUSIONS

Choosing the graft material should be dictated by the extent
of defects and the procedural purposes, autogenous fresh
demineralized tooth (AFDT) graft should be considered as
a favorable option given its autogenous origin and favorable
clinical, histological, radiographical outcomes, its ability to
support and fully osseointegrate with dental implants,
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simple preparation technique and cost-effectiveness when
teeth extraction is necessary.
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