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Effectiveness of Autogenous Tooth Bone
Graft Combined with Growth Factor:
Prospective Cohort Study
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Purpose: Autogenous tooth bone graft is proven to be efficient. We evaluated the bone healing effect and clinical
capabilities of autogenous tooth bone materials as a scaffold when growth factor is used together with this material.
Materials and Methods: Subjects were those who needed implant placement and bone graft because of missing
tooth or alveolar bone defect and who kept their autogenous tooth or needed extraction of other tooth. Group I
included autogenous tooth bone graft with growth factor, whereas Group II had only autogenous tooth bone graft.
We investigated the bone healing state through computed tomography taken just before surgery and 3 to 4 months
after surgery to evaluate the effectiveness of bone graft. Group I had 9 patients, whereas Group II had 5 patients. We
compared the pre- and post-operative increase of the Hounsfield unit and bone height by analyzing the computed
tomography images.

Result: Sinus bone grafts numbered 8 cases, and vertical ridge augmentation was performed together with 3 cases
of these. Vertical ridge augmentation was performed in 2 cases, and horizontal ridge augmentation in 1 case alone.
Socket graft was done in 3 cases. The post-operative mean value of the Hounsfield unit was 960 in Group I and 836.7
in Group II, but the increase was almost similar, i.e., 636.9 in Group I and 634.7 in Group II on the average. Increase of
bone height was 7.6 mm in Group I and 11.1 mm in Group II on the average. This difference was attributable to the
fact that most of the cases were sinus bone graft in Group I

Conclusion: In this study, we suggest the possibility of autogenous tooth bone graft materials as a scaffold besides
their bone healing ability.
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Introduction

Although autogenous bone graft is the most ideal
technique for the reconstruction of bone defect, it
needs a secondary donor site and has a limit in its
collection amount. Therefore, allogenic, xenogenic,
and alloplastic bone graft materials have been
developed and now being clinically applied. But,
as this substitute bone lacks osteogenetic ability
compared to autogenous bone, tissue engineering
research about various growth factors and stem
cell for the improvement of bone healing ability
is actively conducted™. The clinical effectiveness
of autogenous tooth bone graft, which was do-
mestically developed in 2008 and now being
actively used, was already proved. Also, it was
reported that it showed the similar healing state to
free autogenous bone graft as its osteoconductive
and osteoinductive healing were excellent and bone
remodeling was good™”.

Meanwhile, although tissue engineering research
using various growth factors, bone morphogenic
protein, and stem cell, etc is actively being per-
formed worldwide, the appropriate scaffold to
carry them have not been developed much. The
purpose of this study is to evaluate clinical usability
of autogenous tooth bone graft material as the
scaffold for polydeoxyribonucleotide (PDRN), one
of growth factors which is already being clinically
used.

Materials and Methods

1. Patients

This study was conducted under the institutional
review board approval (No. E-1203-072-001) of
Seoul National University Bundang Hospital.

1) Inclusion Criteria

(1) Adult patients (more than 18 years old) whose
jaw bones have been completely grown.

(2) The patients whose health of the whole body

is good and the patients who have controllable
medical disease.

(3) The patients who have stored their extracted
tooth or need extraction of tooth in the part
irrelevant to surgical site out of the patients who
need implant placement or bone grafting because of
tooth missing and alveolar bone defect.

(4) The patients who have no temporomandibular
abnormality or unstable occlusal interference.

(5) The patients who are clearly motivated to have
implant.

(6) The patient who agreed on participating in

clinical test and signed the informed consent.

2) Exclusion Criteria

(1) Pregnant patients.

(2) The patients who have uncontrollable medical
disease.

(3) Psychologic patients or the people whose
mental illness is suspected.

(4) The cases where tester judges that the par-
ticipation in clinical test is inappropriate ethically
and can influence the result of the test.

(5) The patients who are difficult to have implant
placement (ex: bruxism or no space for prosthetic
appliance, etc).

3) Materials

(1) Autogenous tooth bone graft material

The extracted teeth were immersed in 70% ethyl
alcohol and delivered to a specialized treatment
company, where any soft tissues, calculus, and
foreign materials (e.g., prostheses and endodontic
filling materials) attached to the teeth were
removed, while the crown and the root portions
of the teeth were divided and crushed. Particle
sizes ranged from 0.5 to 1.0 mm. The crushed
tooth particles were added to a solution of distilled
water and hydrogen oxide, and were later washed
by ultrasonography washer to remove residual
foreign materials. The washed tooth particles were
dehydrated with ethyl alcohol solution and defatted
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with ethyl ether solution. Subsequently, after the
lyophilization procedure, the tooth particles were
sterilized with ethylene oxide gas and packaged as
2 types of materials (AutoBT crown and AutoBT
root, AutoBT; Korea Tooth Bank, Seoul, Korea).
Autogenous tooth block was also manufactured
with a similar method. But, it was manufactured
after root portion was partially demineralized
without crushing after crown and root portion were
separated” (Fig. 1).

(2) Polydeoxyribonucleotide

One ampule (3 ml) contains PDRN (Placentex”;
Inthesys 2000, Milano, Italy) of 5.625 mg (Fig. 2).

4) Test Group Allocation

Twenty-six testees of this study were set and
treatment list was prepared. And testee identifying
code was handed out in the order the testees come
to hospital. According to the list, 14 people were
allocated to test group and 12 people to control
group but total 17 people participated in screening
during testee recruitment period. One of them was
excluded from test subjects and the rest 16 people
participated in clinical test. But one person was
excluded from research subject because of random
assignment error (the person was allocated to
control group, but operator mistook the person for
test group and performed surgery).

Group I (test group): prepared autogenous tooth
bone graft material (powder and block) is hydrated
for 5 minutes in PDRN solution and then bone graft
is performed.

Group II (control group): powder or block type
autogenous tooth bone graft is alone transplanted.

5) Surgical Procedure

Before surgery, radiography and computed
tomography (CT) scan were done. Bony defect was
exposed by performing mucoperiosteal incision
and flap elevation under local anesthesia using 2%
lidocaine HCI (1 : 100,000 epinephrine). According
to test list, AutoBT powder or block was hydrated
for 5 minutes in PDRN solution and then was

——

PLACENTEX'INTEGRO

Fig. 2. Placentex® (Inthesys 2000).

Fig. 1. AutoBT powder and block (Korea Tooth Bank).
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Fig. 3. The case where vertical ridge augmentation was performed in female patient, aged 57 using AutoBT (Korea Tooth Bank) block
and powder combined with polydeoxyribonucleotide (PDRN). (A) Panoramic radiograph in first diagnosis. AutoBT block and powder
was extracted after the extraction of three left mandibular molars. (B) PDRN-soaked AutoBT block was transplanted. (C) PDRN-soaked
powder was transplanted upwards AutoBT block. (D) Panoramic radiograph 3 months after ridge augmentation. (E) Panoramic
radiograph after implant placement. Alveolar ridge augmentation effect was excellent and excellent implant primary stability was

obtained.

transplanted into Group I. And AutoBT powder
or block was alone transplanted into Group II.
After suturing the surgical site, antibiotic and anti-
inflammatory analgesic drug were administered
and chlorhexidine gargling was performed. And
the suture was removed 7 to 10 days after surgery

(Fig. 3).

6) Observation
Panoramic radiograph was taken immediately

after surgery and postoperative complication was
observed during the healing period. Bone graft
increase and bone density of bone graft area were
measured through CT 3 to 4 months after bone
graft (Fig. 4). For bone density, Hounsfield unit (HU)
was measured in random 3 areas and then average
value was found. Bone increase was measure and
evaluated in the same area both before surgery
and 3 to 4 months after surgery. In the cases
where implant was placed, primary stability was
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measured using Osstell Mentor devied (Integration
Diagnostics AB, Gothenburg, Sweden) and primary

failure rate was investigated.

Result

One of 15 patients who participated in clinical test
could not had CT scan 3 to 4 months after surgery

Fig. 4. Computed tomography scan picture before and 3
months after surgery of sinus bone graft surgery using AutoBT
(Korea Tooth Bank) powder in male patient, aged 70. Residual
bone Hounsfield unit (HU) before surgery was 342.3, and sinus
bone graft area HU after surgery was 959.7. Average bone
increase was 14.5 mm.

Table 1. Patient summary

for personal reasons. As a result, 9 people in Group
I .and 5 people in group 5 were subject of analysis in
this study.

Surgical sites were 1 maxillary anterior tooth, 9
maxillary posterior teeth, 1 mandibular anterior
tooth, and 3 mandibular posterior teeth. The
average age of patients was 52.1 years old (21 to 75
years old) and male and female were 7 people each.
Group I consisted of 3 males and 6 females and its
average age was 52.1 years old (21 to 75 years old).
And Group II consisted of 4 males and one female and
its average age was 52.2 years old (43 to 71 years old).

The period from surgery to the 2nd CT scan was
regarded as healing period and the whole average
healing period was 3.7+0.5 months (3.0 to 4.3
months).

Unusual complications such as postoperative
wound dehiscence or infection were not found in
every patient.

Vertical ridge augmentation was performed alone
in 2 cases and performed with sinus bone graft
in 3 cases. Horizontal ridge augmentation was

performed in one case and sinus bone graft was

No. Group A(;?r;e Gender Surgery Pr:g P- Posl_ti-UOp. Chaa%e of bolzree Pg%ht bc?r?zthgight égifise?gofft HE?TLIQ ’
(mm) (mm) (mm) (mo)
1 I 57 F VR 265.0 9333 668.3 0.9 6.3 54 42
2 I 21 F HR 631.7 981.0 3493 9.7 111 14 41
3 I 47 F S 4853 806.7 3213 11 11.9 10.8 42
4 I 58 F VR 68.0 7813 7133 193 26.0 6.6 4.0
5 I 54 M S 4433 10493 606.0 17 9.5 7.7 37
6 I 51 M Sk 850 10973 10123 6.6 14.7 80 33
7 I 75 F Sk 276.7 9123 635.7 11 86 74 31
8 I 68 M S+VR 2763 10217 7453 13 135 12.2 35
9 I 38 F S+VR 3767 10567 680.0 13 104 9.1 30
10 I 45 M Sk 217.7 8247 607.0 15.9 218 5.9 42
11 I 44 M S 1427 795.0 652.3 14 12.7 113 32
12 il 43 M S 1217 585.0 463.3 12 9.8 87 38
13 il 71 M S+VR 3423 959.7 617.3 21 16.6 145 30
14 il 58 F S 1860 10193 8333 41 19.2 15.0 43

Op.: operative, HU: Hounsfield unit, F: female, M: male, VR: vertical ridge augmentation, HR: horizontal ridge augmentation, S: sinus

graft, Sk: soket graft.
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Table 2. Change of bone height and Hounsfield unit (HU)

Group  Pre-Op. HU Post-Op. HU  Change of HU Pre.-Op. Pos.t-Op. Incre.ase of
bone height (mm) bone height (mm) bone height (mm)
I 3231 960.0 636.9 48 124 7.6
I 202.1 836.7 634.7 49 16.0 111

Op.: operative.
Values are presented as mean.

performed alone in 5 cases. And socket graft was
performed in 3 cases (Table 1). Bone density after
surgery was average 960.0 HU in Group I and 836.7
HU in Group II and thus Group I was higher but
the increase from before surgery was similar in two
groups as 636.9, and 634.7. Average bone increase
after surgery was 7.6 mm in Group I and 11.1 mm
in Group II (Table 2).

Total 23 implants were placed and all implants
were delayed implantation except one. Primary
implant stability quotient (ISQ) was average
61.8+16.7. For Group I, total 13 implants were
placed and primary implant stability quotient was
average 66.8+11.5. For Group II, total 10 implants
were placed and primary implant stability quotient
was average 55.9+20.4. There was no failed implant
during observation period.

Discussion

Recently, many researchers are interested in
the importance of extracellular nucleotides and
nucleosides which stimulate the cell growth. One
experiment showed that PDRN, the mixture of
DNA polymers with different lengths, stimulated
fibroblasts and collagen and it is assumed that is
because of its stimulation on purinergic receptor
system. PDRN was licensed as Medicine and
medical supplies in some countries including
Europe and now is used for wound healing and
beauty treatment. Product sold in market today
has Placentix” (includes PDRN 5.625 mg in 1A 3
ml). PDRN is helpful for normal matrix formation

by shortening the healing period through its
prompt tissue regeneration and wound healing
and by promoting the creation of collageneous/
noncollageneous protein. Also, it is characterized by
being effective in tissue regeneration by promoting
cell regeneration in cellular stage™”.

In 2008, an autogenous bone graft material was
developed from extracted teeth, and subjected
to many basic and clinical studies. It has since
been found to be an excellent biocompatible
material with osteoinductive and osteoconductive
potential”®'>'”. Researches that demineralized
dentin matrix (DDM) can play a role as the scaffold
of bone morphogenic protein (BMP) and growth
factors were announced. In other words, DDM has
inorganic components, which is the most smilar to
autogenous bone, and includes organic components
engaged in osteoinduction. DDM has microporous
structures named dentinal tubules that could be
loaded with bone growth factors such as BMP**"7?. In
other words, it is con-sidered DDM can play the
role of excellent bone graft material and also of
carrier of growth factors.

Therefore, we conducted this clinical research to
evaluate the clinical effectiveness and safety of the
mixture of PDRN, which became commercialized
and is being clinically used as one of growth factors,
and DDM powder or block. In this study, vertical
and horizontal ridge augmentation, sinus bone
graft, and extraction socket graft were used alone
or multiply. In both groups, bone increase effect
was observed and bone density was increased 3
to 4 months after surgery. But because of various
variables, we can draw statistically significant
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result. In the cases where implant was placed after
bone graft, relatively good primary implant stability
was obtained, and there was no failed implant
during the short observation period. Also, there was
no complication after bone graft such as infection or
wound dehiscence.

The limit of this study is that there were many
patients halfway dropped out during the passage
observation after random allocation. The reason
of halfway drop-out was that many patients had
implant surgery in other hospitals although they
participated in bone graft for this study and most of
them rejected the followup observation. Therefore,
the number of patients, the subject of clinical
research, was small and there was no balance
between the numbers of test group and control
group. Also, statistical significance could not be
found and significant bone increase effect could not
be assessed because of its application on various
techniques. But this study is meaningful in that the
mixture of DDM and PDRN can give good result
showing no clinical complication. In the future, we
need to find significant effect when we add growth
factors through histomorphometric research after
increasing the subject of research and collecting
tissue specimen.

Conclusion

There were no postoperative complications, and
favorable implant primary stability was obtained
after bone graft. Therefore, based on this study, we
suggest the possibility of using autogenous tooth
bone materials as scaffold besides their bone healing
ability. We will report histologically comparative
study results after supplementing cases in the
future.
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