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Aadj@azhar.edu eg Aim:  This study was designed to compare between autogenous fresh tooth graft
with/without platelet rich fibrin on osseodensification of immediate dental implant..
Subjects and methods: Twelve implant fixtures were inserted in 6 patients divided
equally into two groups. The patients were selected from those attending outpatient
clinic, Oral and Maxillofacial Surgery Department, at the Faculty of Dental Medicine,
Boys, Assiut, Al-Azhar University .Clinical examination was made to all patients as:
Quality, quantity of the bone, mucosa, contour of the underlying bone and crown to

bone relationship. Preoperative panoramic radiographs and cone beam CT were taken

KEYWORDS . . . . ] )

for every patient to determine alveolar bone height & width. The change in the implant
Autogenous Fresh Tooth Graft, stability and bone density was measured using cone beam computerized tomography
Platelet Rich Fibrin, (CBCT) immediately, and after 6 months of healing. All readings were recorded and
Immediate Dental Implant, analysis and statistically. Results: The mean value of horizontal and vertical bone
Sticky bone, Alveolar bone loss in group (1) and group (2) at 6 months showed statistical significant differences

between two groups.The mean value of bone density in group(1) and group(2) at months
955.00 + 52.92 and 670.83 + 8.01 respectively with statistical significant differences
between two groups. Conclusion: It may be concluded that this method is valuable
for preservation of alveolar bone and obtaining vital and good quality bone structure.

INTRODUCTION

Loss of bone height is one of dilemma which complicated oral
rehabitilation after tooth extraction therefore bone height decreases
progressively by 25% during the first year after tooth loss, with a

|. Department of Oral and Max- total of 4 mm of height lost during this first year post-extraction.

illofacial Surgery, Faculty of The changes in vascularisation as a result of bone resorption are

Dental Medicine, Al-Azhar also important, with intrabony vascularisation shifting to centripetal
University ,Assiut, Egypt periosteal vascularization, These dimensional changes that occur in the
*  Corresponding Author e-mail: alveolar process may make it difficult to place an implant in a proper
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In order to overcome the negative consequences
of tooth extraction, various treatment approaches
were used such as immediate implants and non

resorbable xenograft biomaterial®- Immediate
implant placement is a well-recognized and a suc-
cessful treatment option following tooth removal,
Therefore a risk of losing vestibular bone height
and soft tissue which is unacceptable from rehabiti-

lation of view™"

Accordingly several studies evaluated different
types of bone graft to overcome the bone resorption
for labial/buccal or lingual/palatal aspects, There
are; 1- Autograft, 2- Allograft, 3- Xenograft, 4-
Alloplastic graft, 5- Growth factors®"

Autogenous grafts are always the gold standard
and the benchmark of all graft types because of Its
osteoinductive, osteoconductive, and osteogenic.
However, secondary surgical sites, pain, high rates
of donor site morbidity, and limited supply of graft
material are the main disadvantages of autogenous
graft®?:

Therfore, there are several trials to overcome the
bone resorption, in the same contex, demineralized
autologous tooth dentin has been introduced as
a new alternative to autogenous bone graft as it
has osteoinductivity. An extracted tooth from the
patient can be used as noble bone graft material
after appropriate decalcification and sterilization
process, it has been widely used for ridge and
sinus augmentation. Dentin and alveolar bone are
identical both chemically and histologically, and
have the same embryologic origin. So, dentin can
be used as a graft material that is gradually replaced
by bone®-12-

Some studies have reported the success of
implants with fresh tooth graft using PRF as an
important source of multiple growth factors to
increase the rate of bone formation the a graft!3!4-

Platelet-rich fibrin was first introduced in France
by Choukroun et al in 20065 It was considered
a second-generation platelet concentrate as it is
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produced without any anticoagulants or gelifying
agents. PRF is being completely autogenous in
nature, simple and relatively inexpensive with
a specific three-dimensional architecture of the
fibrin. PRF has also shown
of inflammatory and healing cytokines. After

increased levels

activation of the platelets which are trapped
within fibrin matrix, growth factors are released
and stimulate the mitogenic response in the bone
periosteum during normal wound healing for repair
of the bone. Better understanding of physiologic
properties of platelets in wound healing since the
last two decades led to an increase in its therapeutic
applications in the various forms showing varying
results. PRF represents a new revolutionary step in
the platelet gel therapeutic concept'®:

Accordingly, this study was be a trial to
investigate the effect of autogenous fresh tooth
graft with or without PRF on osteointegration of
immediate dental implant.

AIM OF THE STUDY

The aim of the present study was to compare
fresh with/
without platelet rich fibrin on osseodensification of

between autogenous tooth graft

immediate dental implant.

PATIENT AND METHODS

This Randomized Controlled Clinical Trial
study was conducted on twelve adult patients of
both genders. All patients badly destructed teeth
indicated for extraction and immediate implant
placement. An informed consent was obtained from
all patients. The patients were selected from the Out
Patient Clinic of the Oral & Maxillofacial Surgery
Department, Faculty of Dentistry, Assiut, Al-Azhar
University.

Patients were divided into two groups:

Group(1): Autogenous fresh tooth graft around
immediate dental implant placement with PRF.
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Group(2): Autogenous fresh tooth graft around
immediate dental implant placement without PRF.

The inclusion criteria of this study were; Healthy
adult patients (over 18 years of age), without any
systemic complication, Patients who required
extraction of teeth for periodontal reasons (teeth
with an impossible prognosis), root caries or
fractures who were also candidates for immediate
replacement with an osseointegrated implant,
Patients who accepted the study conditions signed
their written informed consent and agreed to attend
the scheduled follow-up appointments, Good dental
hygiene, Non smokers or patients who smoked
less than 10 cig/day were be included. While the
exclusion criteria were; periapical or periodontal
active infection involving the teeth to be extracted,
patients receiving chemotherapy or radiotherapy,
alcohol or drug abuse, heavy smokers, patients
who have uncontrolled systemic disorders such as
uncontrolled diabetes mellitus, autoimmune disease
and patients with parafunctional habits such as
bruxism, clenching, excessive gum chewing, lip or
fingernail biting.

The Implant system

Implant (Two-stage screw NucleOSS™ T6
Implant System) was mounted on a color-coded
fixure mount, designed for use as a transfer, or
shortened for use as a straight abutment.

A -Preoperative phase

All patients underwent pre-operative clinical
examination: Patients’ data were collected; name,
gender and age, medical and dental histories were
taken and the oral mucosa of the edentulous area
was examined by inspection and palpation. Also,
all patients underwent standardized periapical
radiography to detect any periapical pathology and a
pre-operative panoramic radiograph examination to
select the proper size of the implants to be installed
with aids of CBCT.

B -Operative phase

All patients were instructed to rinse with
chlorhexidine mouth wash (Listermix plus, SIGMA
Pharmaceutical Industries, Egypt) immediately

before operation for 2 minutes.

All patients were treated using local anesthesia,
articaine HCL and epinephrine 1:20.000 (Septodont,
by Novocol Pharmaceutical of Canada, Inc.)

In group (1)

A)Tooth extraction;

The extractions was performed atraumatically
using manual periotomes in order to avoid alveolar
ridge alterations at the time of the extraction. A thor-
ough alveolar curettage was subsequently carried
out. In those cases in which the extracted tooth had
a root canal treatment, this was not used as donor
material.

B) Tooth processing;

Preparation and processing of the tooth graft
Immediately after extraction, carious lesions and
discolored dentin or remnants of periodontal
ligament (PDL) and calculus should be removed
by high speed tungsten carbide burs. The roots was
splited in case of multi-rooted teeth. The cleaned
teeth including crown and root was dried by air
syringe and grind by newly designed ‘Smart Dentin
Grinder’. Dentin particles between 300-1200 pm
were be collected. The particulate dentin from the
drawer was be immersed in basic alcohol for 10
minutes, in a small sterile glass container. After
decanting the basic alcohol cleanser, the particulate
was washed twice, in sterile phosphate buffered
saline (PBS). The PBS was decanted leaving wet
particulate dentin ready for grafting.

C) Preparation of platelet rich fibrin;

Around 5 ml of whole venous blood was
collected in each of the two sterile vacutainer
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tubes of 6 ml capacity without anticoagulant. The
vacutainer tubes were be placed in a centrifugal
machine at 3000 revolutions per minute (rpm) for
10 minutes, after which it settles into the following
layers: red lower fraction containing red blood cells,
upper straw colored cellular plasma and the middle
fraction containing the fibrin clot. The upper straw
colored layer was be removed and middle fraction
be collected, 2 mm below lower seperating line,
which is the PRF.

D) Implant Insertion;

Drilling for implant placement with sequential
drills, and the implant will be placed in fresh
extracted socket using implant ratch. Ratchet was
used to insert the implant and tight in its bed in
a clockwise direction to the determine length. The
tighting of implant using insertion torque of 50
Ncm. Smart peg was applied to implant to determine
and read the primary stability with osstell machine.
The cover screw was removed from the bottom of
the implant vial by a hex tool and screwed into the
implant body. The buccal and the palatal soft tissue
were approximated and sutured by interrupted
suture.

In group (2)

The involved tooth was luxated using Periotome
and small straight elevator. The root was extracted
using remaining root forceps. Drills were used in the
sequential manner to prepare implant site and ex-
tended 3 mm down the apex of the extracted tooth.
The implant was inserted in the osteotomy site with
the same manner as aforementioned in first group.

A-Postoperative phase

All patients were advised to apply cold packs
extra orally intermittently every 10 minutes for 2
hours on the first day. Chlorohexidine mouth wash
was started on the 2nd post-operative day for one
week and the sutures were removed after one week
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post surgically. Amoxicillin 875 mg /claviulanic
acid 125 mg antibiotic tablet (Augmentin 1 gm,
Glaxosmithkline, Australia), one tablet every 12
hours for 5 days postoperatively. Diclofenac sodium
non-steroidal anti-inflammatory drugs 50 mg tabs
(Cataflam, Novartis pharma, Basel, Switzerland)
one tablet every 8 hours for five days. Chymotrypsin
+ trypsin ® tablets (Alphintern, Kahira. pharm &
chem. Ind. co., Cairo, Egypt), was administrated
half an hour before meals 3 times for 7 days.

B- Follow up phase

Clinical evaluation

Early follow up: was performed daily for the
first week after implant placement, then weekly
for the first month for any signs of infection, pain,
swelling or any post-operative complications.

Patients were evaluated clinically for:

Pain was evaluated using the Visual Analogue
Scale. A score of O was defined as no pain, and 10
points was defined as the most sever intolerable
pain.

Post-operative complications were evaluated
as the presence of pain, tenderness, infection or
swelling that may indicate the presence of peri-
implant disease and possible accelerated bone loss.
Any post-operative complications were recorded.

Long term follows up was performed at 4 and
6 months after surgery regarding ginigival and
periodontal condition and implant stability.

Patients were evaluated clinically for:

Peri-implant probing depth: measuring the
distance from the gingival margin buccal, palatal,
mesial and distal crestal bone margins. Mesial and
distal pockets were measured from the buccal aspect
as close as possible to contact points while facial
and lingual pockets were measured at the midline
of the implant.
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Measurement of implant secondary stability
was performed by Osstell ™ . after 6 months from
implant placement.

Radiographic evaluation

All implants involved in this study were followed
up radiographically by Cone beam computed
tomography (CBCT) to evaluate horizontal and
vertical dimensional changes to the labial bone
following immediate implant placement, It was
done at 6 months.

Sagittal images were used to measure buccal bone-
width as follows:

Horizontal bone level: Starting from the implant
shoulder a fixed distance was taken as a reference
line and the horizontal bone level was measured
throughout the three follow up periods.

Vertical bone level: A line from the apex of
the implant parallel to the reference horizontal line
of the CBCT was drawn and the marginal bone
level was measured from the reference line to the
marginal bone crest parallel to the implant.

)

Photograph showing the Smart Dentin Grinder device

Photograph showing the grinded particles in the collecting
chamber

Statistical analysis

Data were represented as mean and standard
deviation. Repeated measures analysis of variance
(ANOVA) test was used to compare numeric
variables within the studied group of patients. Post
Hoc test was done if ANOVA or Friedman tests were
positive. Using SPSS version in all tests, result was
considered statistically significant if the p- value
was less than 0.05.

RESULTS

12 implant fixtures were inserted in 6 patients
divided equally into two groups( 6 implant in each
group). The male patients was 6 (50% ) and female
patients was 6 (50%). Each patient received two
implants, one of them was tooth graft with PRF
around immediate dental implant and other one
without PRF. The age ranged from 20 to 35, with a
mean value of 31.17 + 6.05.

All patients underwent surgery in local anesthe-
sia and no complications had been recorded during
the operation.

I. Clinical evaluation

All patients had been examined periodically
during the follow-up period up to 6 months. Healing
was uneventful in all cases with no post-operative
complications.
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Pain, swelling or infection; all patients expe-
rienced slight to mild pain at the surgical site
which disappeared completely after the 2™ and
3rd days & all patients experienced mild to mod-
erate edema which also disappeared completely
after five days. All patients continued the follow
up period without any signs of infection.

Implant stability evaluation; in the study
group, the mean implant stability quotient at

3 months was 82.83+5.53 ISQ, There was an
increase after 6 months to 90.67+1.21 ISQ which
was not statistically significant. In the control
group the mean implant stability quotient at 3
months 70.50+3.56 ISQ there was an increase
after 6 months to 77.67+5.61 ISQ which was
statistically significant. The differnce between

the two groups was statistically significant
(Table 1).

Table (1) Comparison of Implant stability quotient (1SQ) between Immediate post-operative placement, 3
months and 6 months within group(1) and group (2).

Immediate post-

. At 3 months At 6 months Test used P
operative placement
Group(1l) (n=6) 54.83+9.79 82.83+5.53 90.67x1.21 F=47.17 0.002*
P2=0.001*
- — *
Post-hoc P1=0.009 P3=008
Group(2) (n=6) 61.83x11.41 70.50+3.56 77.67+5.61 F=8.302 0.038%*
P2=0.03*
Post-hoc P1=0.17 P3=0 04%

Data expressed as mean+SD  SD: standard deviation

P:Probability *:significance <0.05

Test used: Repeated measures ANOVA followed by post-hoc Bonferroni

P1: significance between Immediate & After 3 months
P2: significance between Immediate & After 6 months

P3: significance between After 3 months & After 6 months

I1. Radiographic evaluation

All patients had been examined radiographically

using Cone beam computed tomography (CBCT) it
was done to evaluate horizontal and vertical dimen-
sional changes to the labial bone following maxil-
lary anterior single immediate implant placement.

1. Horizontal bone loss; in the study group the
mean horizontal bone loss after 6 months was
(0.065-0.130), while in control group the mean
horizontal bone loss after 6 months was (0.450-
0.690. The difference in horizontal bone loss
between both groups after six months from
implant placement was statistically significant
(Table 2).
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Table (2) Comparison of horizontal bone loss
between 3 months & 6 months in group(l) and
group (2).

At 3 months At 6 months  Test used P

Group(1)
(n=16)

0.055 0.077

— _ *
(0.045-0.080) (0.065-0.130) 7=-2.226 0026

0.510 0.595
(0.300-0.580) (0.450-0.690)

Group(2)

(n=6) Z=-2.201

0.028*

Data expressed as median (IQR)
IQOR:interquartile range  P:Probability

*:significance <0.05

Test used: Wilcoxon signed rank test
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2. Vertical bone loss; in the study group the mean
vertical bone loss after 6 months was (0.480
-0.530), while in control group the mean vertical
bone loss after 6 months was (1.400 - 1.640).
The difference in vertical bone loss between
both groups after six months
placement was statistically significant (Table 3).

from implant

3. Bone density;

Cone-beam was done to measure bone density
with hounsfield units (HU) at six points aligned
immediately labial or buccal to the placed implant
using the imaging software. The mean value of
bone density in group(1) and group(2) at 6 months
was 955.00 £ 52.92 and 670.83 + 8.01 respectively

with statistical significant differences between two
groups.

Table (3) Comparison of vertical bone loss between

3 months & 6 months within group(1) and group(2).

At3 months At 6 months  Test used P
Group(1) 0.135 0.510 _ «
(n=6) (0.080-0.220) (0.480-0.530) Z=-2201 0028
Group(2) 0.590 1.490 . «
(n=6) (0.400-0.940)  (1.400-1.640) 7=-2.207 - 0.027

Data expressed as median (IQR)
IQR :interquartile range  P:Probability
*:significance <0.05

Test used: Wilcoxon signed rank test

Table (4) Comparison of Bone density between Pre-operative procedures, and at 3,6 months within

group(1) and group(2).
Pre-operative procedures At 3 months At 6 months Test used P
Group(1) (n=06) 658.33x12.91 745.00+22.80 955.00+52.92 F=155.093 <0.001*
Post-hoc P1=<0.001* P2=<0.001*
P3=<0.001*
Group(2) (n=06) 650.50+6.28 660.00+8.94 670.83+£8.01 F=35.737 0.003*
Post-hoc P1=0.003* P2=0.001%*
P3=0.009*

Data expressed as mean+SD

SD: standard deviation

P:Probability *:significance <0.05

Test used: Repeated measures ANOVA followed by post-hoc Bonferroni

P1:signficnace between Pre-operative procedures & At 3months

P2:signficnace between Pre-operative procedures & At 6months

P3:signficnace between At 3 months & At 6 months

DISCUSSION

Ridge alteration is a physiological process that
must occur after either single or multiple teeth
extraction, alveolar ridge undergoes resorption in
both vertical and horizontal aspects"”. Ridge loss
starts after extraction and continues throughout life,
its fastest rate during first three months, and then
the rate decreases gradually'®. Resorption occurs

spontaneously in both horizontal and vertical
dimensions, but it is more rapid and aggressive in
horizontal dimension than in vertical one. Many
studies stated that about 50% of the horizontal
dimension was lost after six months vertical
dimension decreases also, it decreases more rapidly
on buccal side, after six months vertical dimension
decreases by about 1.7mm?,
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There are different bone graft materials, includ-
ing autogenous bone grafts, allografts, xenografts,
and alloplastic grafts, are used to promote new bone
formation. Autogenous bone grafts are considered the
gold standard because they have osteogenesis, osteoin-
ductive and osteoconductive effects and also acceler-
ate healing. However, as a limited graft area, resorp-
tion problems and a second wound site infection are
among the disadvantages of autogenous bone grafts.
allogenic, xenogenic, and synthetic graft materials are
also used. Allografts have a less osteogenic and more
immunogenic effect than autogenous bone grafts and
increase the risk of transmitting infectious diseases.
Additionally, xenografts and alloplastic grafts have
more osteoconductive effects and cannot contribute to
the desired regeneration®-b,

Recently grafts prepared from extracted teeth
have been described as alternative bone grafts to av-
iod disadantages of other grafts, because bone and
tooth have a similar structure as both derive from
the neural crest cells, and contained the same per-
centages of inorganic and organic components!’2?.

In the present study the absorption of autoge-
nous tooth graft( ATG) was slower than that of other
grafts as autogenous bone, xenograft, allograft, al-
loplastic materials, because ATG was denser, which
seems to be a common problem of autogenous tooth
grafts®,

In our study the advantages of ATG which is
highly osteogenic and does not have the disadvantage
of an autologous bone, might be an additional
alternative for patients with an aversion to allogenic
or xenogenic graft materials, another advantage
in comparison to autologous bone harvesting
procedures is that there is no donor site comorbidity,
which may reduce post-operative complaints and
complications drastically, also the clinician is not
dependent on prefabricated biomaterials from
manufacturers and may reduce material costs, a
faster bone healing effect compared to the unfilled
control group®®.
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Demineralized dentin was used as graft material,
where the extracted tooth was sent to Korea Tooth
Bank® to be crushed and subjected to a dehydration,
defatting and demineralization processes and then
lyophilized, then sterilized with ethylene oxide
gas, then sent back to the clinic or hospital, this
process takes days to weeks to be done®?9. A
more recent device (VacuaSonic®) used to produce
demineralized dentin graft chairside, but the process
takes minimum of two hours, which is sometimes
not applicable or acceptable by patients®”.

In the present study, the tooth extracted was
grinded using Smart Dentin Grinder®(SDG) and
sterilized by dentin cleanser then washed twice
by phosphate buffered saline(PBS) to be ready
for grafting within 15-20 minutes. SDG saving
time, money and eliminating the need for second
operation or waiting for a long time before grafting.

Platelet rich fibrin(PRF) consists of a fibrin
network and is a second-generation platelet
concentrate that accelerates soft and hard tissue
healing. The fibrin network includes stem cells
and affects the vascularization and angiogenesis
of healing. PRF ensures mechanical stabilization
by binding the graft particules. Furthermore, PRF
contains several growth factors that accelerate
healing. Autogenous PRF with tooth graft provides a
beneficial effect in different areas of periodontal and
bone surgery, including periodontal therapy, repair
of bony defects and sinus floor augmentation®®.

In current study the use of tooth graft combined
with PRF to increase mean bone volume and
radiographic density in a clinical study, the present
study was in agreement with Ezgi YC, et al®.
The presence of new bone formation in tooth
graft mixure with PRF play an important role in
osteoblast differentiation and early bone healing,
considering the physiological stages of bone healing
after tooth extraction, it is known that osteoblasts
move together with fibroblasts to form a callus-
like texture, this soft callus tissue then becomes
mineralized into mature bone tissue, Therefore, a

Ahmed Sameir Abdel-Raheim Gabra, et al.



high rate of connective tissue in the group(l) at 3
months may be considered as an indication that for
new bone formation continues®®.

The rate of new bone and new vessels formation

were  evaluated  histopathologically  around
autogenous tooth graft as seen dense mesh fibrillar
formations in the tooth graft mixure with PRF
group which were not seen in group(2), among the
trabecular structure of the newly formed bone tissue
and nonresorbed tooth particles were noteworthy”.
It is thought that dense fibrillar structures may have
osteoconduction properties by acting as a scaffold
between trabecula and tooth particles'>. also it was
clearly observed that the connection between the
autogenous tooth graft and bone cells occurred and
the new bone formed directly on the surface of the

tooth graft particles®?.

One of the advantages of using PRF with
autogenous tooth graft is increase the stabilization
of graft particles®®.

For implant stability quotient(ISQ), the mean
value of ISQ at 3&6 months respectively of
group (2) showed decrease in ISQ with significant
differences when compared to that in group(l) at
3&6 months respectively. PRF can significantly
improve implant stability and give good tissue
acceptance and biocompatibility, the present study

was in agreement with the study of Qu C, et al®?.

For marginal bone loss, the 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. There are other study 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®**9, these studies show significant
variability in marginal bone loss following dental
implants.

In the present study the mean value of marginal
bone loss at 3&6 months respectively of group(2)
showed increase in vertical bone loss with significant

differences when compared to that in group(1) at
3&6 months respectively. The minimized marginal
bone loss for group(1) 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, the present study was in agreement with
the study of Hartlev J, et al.,®®.

For bone density the mean value of bone density
at 3&6 months respectively for group(2) showed
decrease in bone denisty with significant differences
when compared to that in group(1) at 3&6 months
respectively. This increase of bone density for
group(1) 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®”.
New bone within graft particles, slow resorption
rate results of tooth graft in remaining graft particles
with high density of graft, This finding can explain
the statistically significant difference in bone density
between group(1) and group(2) after 6 months, the
present study was in agreement with the study of
Kizildag A, et al®®,

CONCLUSIONS

1. Fresh autogenous tooth graft may be an
alternative graft material that can eliminate the
disadvantages of conventional graft materials.

2. The use of fresh autogenous tooth graft with
PRF increases bone formation capacity and
give a predictable clinical and radiographic
evidence of bone formation and faster healing.

3. Long-term clinical follow-up is needed to
determine the long-term bone formation and
survival rates of dental implants on grafted sites.
Further clinical studies are needed to compare
the new bone formation capacity of autogenous
tooth graft with different graft materials.
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