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Effect of PRP and PRF

on peri—-implant bone defects in dogs
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Table 1. The number of implants placed in the dogs «rermermmeememenn. 4

Table 2. The assessment of implant stability quotient value with Osstell™

mentor between baseline and sacrifice period at 4 and 8 weeks group

Table 3. Mean percentages of bone-implant contact rate in the control
group and experimental groups at 4 and 8 weeks after placement of

implants(mean=SD)

Table 4. Mean percentages of new bone formation rate in the control
group and experimental groups at 4 and 8 weeks after placement of

implants(mean=SD)



Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.

Figure 6.

Figure 7.

X_ray was taken after Sacrifice. ..................................................... 23

Implant stability quotient value with Osstell™  mentor

between baseline and sacrifice period at 4 weeks. =--eereeereeeeee 23

Implant stability  quotient value with Osstell™ mentor

between baseline and sacrifice period at 4 weeks - ereeeeeeeee 24

Implant was placed vertically through cortical bone. Implant
were poorly osseointegrated by bone. Lt low magnification
(x12.5), Rt.! higher magnification (x40) (Villanueva osteochrome
bone stain, A X12.5 Bi XA4Q) wereereereeresessssssseusssssssessissisissisisisines 2

New bone formation and bone-implant-contact are limited. Lt.:
low magnification (x12.5), Rt. higher magnification (x40),

Asterisks indicate implant. (Villanueva osteochrome bone stain)

New bone formation is abundant in the upper half, but not in
the lower half portion. Bone-implant—-contact shows similar to
the pattern of new bone formation. Lt. low magnification
(x125), Rt. higher magnification (x40), Asterisks indicate

implant. (Villanueva osteochrome bone stain) oeoeeeeemeeeeemees 25

Increased new bone formation and bone-implant-contact is
demonstrated. However, right middle part of the implant

(triangles) shows  limited new  bone formation and
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bone-implant—-contact. Lt.: low magnification (x12.5), Rt.: higher
magnification (x40), Asterisks indicate implant. (Villanueva

osteochrome bone Stain) .................................................................. 26

Figure 8. New bone formation is demonstrated. Bone-implant-contact
shows similar to the pattern of new bone formation but it was
limited. Lt.! low magnification (x12.5), Rt.! higher magnification
(x40), Asterisks indicate implant. (Villanueva osteochrome bone

Stain) ..................................................................................................... 26

Figure 9. Increased new bone formation and bone-implant-contact
(arrows) is identified in the lower part as well as the upper
part. Lt: low magnification (x12.5), Rt.: higher magnification
(x40), Asterisks indicate implant. (Villanueva osteochrome bone

Stain) ..................................................................................................... o7

Figure 10. Increased bone-implant-contact (arrows) and new bone
formation is identified in the lower part as well as upper part.
Lt.: low magnification (x12.5), Rt.. higher magnification (x40),

Asterisks indicate implant. (Villanueva osteochrome bone stain)

Figure 11. Relatively more increased new bone formation and
bone-implant—-contact (arrows) is identified in the lower part as
well as the upper part. Lt. low magnification (x12.5), Rt.:
higher magnification (x40), Asterisks indicate implant.

(Villanueva osteochrome bone Stain) ........................................... 28
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ABSTRACT

Effect of PRP and PRF

on peri—-implant bone defects in dogs

Jeong, Kyung-In
Advisor : Prof. Kim, Su-Gwan, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun university

Purpose: The purpose of this study was to evaluate the effect of tooth
ash and platelet rich fibrin(PRF) or platelet rich plasma(PRP) graft into

bone defect around implants in bone formation.

Materials and Methods: Six adult dogs with the weight of 10-15 kg were
experimental subjects. Before placing implants, the extracted teeth from
the mandible of adult dogs were referred to Korea Teeth Bank for tooth
ash treatment. Graft materials were made into particulate type. 48 tapered
type implants with the diameter of 3.7 mm and the length of 10 mm and
the surface treated with hydroxyapatite(IHA) coating were used as implant
fixtures and they were divided into two groups, a 4 weeks and a 8 weeks
group. Using trephine bur, four bone defects with the diameter of 8 mm
and the depth of 5 mm were formed and implants were placed in the
femur of adult dogs. In the control group, bone graft was not performed.
In the experimental group 1, tooth ash was grafted. In the experimental
group 2, mixture of tooth ash and PRP with the ratio of 1:1 by volume

was grafted. In the experimental group 3, mixture of tooth ash and PRF



with the ratio of 1:1 was grafted in defect area. After 4 and 8 weeks
each, the dogs were sacrificed. Using Osstell™ mentor on the time of
placement and after the sacrifice, the implant stability was evaluated and
using histopathological examination, the amount and rate of new bone

formation was evaluated.

Results: In the 4 weeks group of experimental group 3, two implants were
lost due to poor initial stability. However, the rest 46 implants were all
successfully fixed. In all groups, implant stability was increased
significantly at the time after the sacrifice compared to the that at the
time of placement. And implant stability was increased in experimental
group 1 than control group, experimental group 3 than group 1 and
control group. But there were no significant difference between
experimental group 1 and 2, 2 and 3. As the result of histomorphometric
examination, the new bone formation rate in the experimental group 3 of
the 4 weeks group was significantly higher than that in the control group.
Also, in the 8 weeks group, the significant increase of new bone
formation was confirmed in the experimental group 3. The new bone
formation between control group and experimental group 2 and 3 didn't

show statistically significant difference.

Conclusion: In this study, bone graft method using the mixture of tooth
ash and PRF was comfirmed to increase new bone formation compared to
the method using PRP. Also, it was confirmed that this effect was more

prominent in the initial stage of bone graft.

_Vi_



A&

Eal

TOAAR AAA W, 1 o] FRE AEFL

M

<

e olel g Al e A

S

3

014 A

REA
=

o7 RE 7oA A7}

|
&

e

o
Ho

i

—

0

i

o
‘.__HO
)

"o

olo

ol
M

"0
ol
K
Hu
o

ol

M

ol
M

ol

;Ot

o] oojxar grhH

ol
(S

|

B
Gl

o1

==

3

"k

i~
=o

—

N

g
&

g, °l

platelet-derived  growth

T
R

platelet rich plasma(PRP)7} 7125 9}

factor(PDGE),

e

transforming growth factor-B(TGF-B), insulin like growth factor-1(IGF-1)

CEE L

s 5 3

b e

o] x

W3

Eds

]

A

s

RS

s

faas

94

W
11

R

¢+

B

Fol, A3t el

S

platelet rich fibrin(PRF)7} 7))+ ¢ op 11

of 2]

2001d Choukroun %

PRF+

o] cytokine@}

?l_

glycanic chain®] WA & o2

= A

Tq_'15*18 Eq_‘:q_/q PRF

s

AW A o7 cytokineo] WEFHEE

|

=

[ui
2

]_



J4AAE ol 5T AT Al

e
del 49 Aoz AgEc

A sk Ao Edhs A AEkal o] &
PRF %= PRP9 &7 IZ=E F9 24EH o)Aste] Ay A% 4F
2 8% B ol AL Osstell™ mentor(Osstell AB, Goteborg, Sweden) ©]&
sto]l SAskdvh L3 ZAFEASA A4S Algste] ZolAe] W
=

[e]

e
o2l

=

juied
[k

mobze) oy ot #34 ARE Wa Bosas s

i)
N



12701 | AFE 10-15 Kg W9 A4 6 ngl2 iAoz k¢t

6
2% B 27 seld ASHAS, A% FHE BF FEsac,

(2) d=ZHEE
hydroxyapatite(HA) ¥ o=z EWxeg] ¥ Haptite(Dentis Implant Co.
Daegu, Korea)®, 27 3.7 mm, Z2°] 10 mm$] tapered type$l & 4871¢] <

i
ZHEES ARSI JZ%E—E 23 =zl 44 4 AY 4 F, 8 FT

DEeh= 47 A 479 Fob AolF wAFe] @3 ok H(KTB, Seoul,
Korea)ol ol 47 A% odsidsn, $49 Aolsve Azage AH o

0.6 mm- 1.0 mm & 7|2 A X T}

(4) PRP A2}
Eat AR el 15 ccd] FeLAE A4 F Ao oA MM oF 10ccE

AEste] PRP AZE dAH2]7](Placon, OCT Inc, Seoul, Korea)E ©]-&3}

of A WA AFL200G, 3B ARsArh Ao dFe Feld ¥
% owA 41 (50006, 538 AW o 1 004 5% dana 3
Sgich e WF AdAe] Zvlel §NPRHTHIS tEl B gn
Aol $A Wi EEo] UEBE L84 Aﬁwﬂizﬂ golg BE o
Baveln Egatant. do] GAE Aol @y L1z Egsah

(5) PRF A%
A7 4R BirE ADAE ol gete] o 10 cc Pl AP



oF okE AP glo] YAE Y] (BMS, Seoul, Korea)E AF&3}e] 400 relative
centrifugal force(RCF) o4 10 #7F ¢A#2& A sttt AAeZ 7h-
tl PRFZ2 7Aue] 7I9 &2 Adel o

worE Y

(1) v}

EH FEE 99 Zoletil® 50(Virbac Lab., France)¥ 2% Rumpun(Bayer
Korea Ltd.,, Korea)& %22 4 €9& 02ml/kg® <+F3sto] H2lvhH
E FEodeh dEE F9lol= 1:100,000 ol u]ZHe] g5 2% dAite]®
7}¢1(Yuhan Co, Ltd., Seoul, Korea)® H&vFHE A s}t

(2) Adre] £

e AERE o FAEH] ojAd oA e Tl wet du(d =@
E W 2AER Fol4E AdetH] o2 a2 (n=12), FAEF- Ao}
R oA AYL 1 (n=12), AL Aots] L2 PRPE F-3]H]
2 LR EFFst o]4F AT 2 (n=12), AL Aeols e PRFE
FIHIE L12 E@dte] o]4F AdYa 3 (h=12)e® BFRIAT. 74 Lo 6
M AZHEZL 6 vl 517 AHERE A, #45 dEHy dZHE
T4 F, $E dEY dZEEE 8 F F gAste] xi A=sArHTable

Table 1. The number of implants placed in the dogs

Group Grafting material 4 weeks 8 weeks
Control group No graft 6 6
Experimental group 1 Tooth ash only 6 6
Experimental group 2 Tooth ash + PRP 6 6
Experimental group 3 Tooth ash + PRF 6 6
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Table 2. The assessment of implant stability quotient value with Osstell™

mentor between baseline and sacrifice period at 4 and 8 weeks group

4 weeks group 8 weeks group
After After
Baseline Baseline
4 weeks 8 weeks
Control group 31.5+291 72.0+£3.03 28.1+1.67 76.0+1.69

Experimental group 1 30.0+141  73.84345  30.6+1.84  78.8+2.43
Experimental group 2 2853071 7742727 3084241 82.4+342"

Experimental group 3  31.0+1.01 815289 2974145 844+325"

" Statistically significant difference relative to control group(p<.05).

¥ Statistically significant difference relative to experimental group 1(p<.05).

(2) AT 1

A EAEN F9] JdEZHE AN Ade w2t s d4do] FEuA
ow QJEHVE-F FFH E3 S FA addo] #EHAY. 1
erp Ay s A g4 Xﬂf?}@ﬂ%lﬁr(Flg 6)



o] AHFig. 7).

e

ol
) ‘.:!
v

M

o
B

—

0

K

w3

"0

O
Hi

4
Hu
5

2 o] 9l tH(Fig. 8).

—_
"o

B

=<

Z e tH(Fig. 9).

o] #

o
w3

ol

4

"0
0

M

<

ol
Bl

ol
g

]|
s,
)

—

0

o
M-

pri s
4
il
A
.

2 o= o

veRA tH(Fig. 11).

21 4 oH(Fig. 10).

=

sy
-

o]

= O
H1EE

O
Hi

—

<

ol
el

[e}

]

o i

=

(BIC)¢+ A= 5 & (NBFR)

[e]

=

=
=

o
- A

1} ZtH(Tables 3, 4).
4 F- BICO| A tix

[e]

=

4
ol
el

1
0

X
0

O
Hi

=
ol

[ A= R

7}l
(p>.05).

=
5]

o

XA
No
M

<
o}

M
oo

P A2 gl 2R}

Z
gt

i NBFRo| A% w}

P
T

4

B8R

ol

o

XA
No
M

ol
el

ol
o

M
o
W

T 1, 2 Abolol = o2 gl THp>.05).

R

&)
=1



Table 3. Mean percentages of bone-implant contact rate in the control

group and experimental groups at 4 and 8 weeks after placement of

implants(mean=SD)
4 weeks group 8 weeks group
Control group 42.3+15.87 60.31£9.24
Experimental group 1 61.3£22.79 69.4%£11.10
Experimental group 2 57.0£26.85 69.2£27.03
Experimental group 3 69.3+6.95" 82.9+9.15""7

" Statistically significant difference relative to control group(p<.05).
¥ Statistically significant difference relative to experimental group 1(p<.05).

¥ Statistically significant difference relative to experimental group 2(p<.05).

Table 4. Mean percentages of new bone formation rate in the control

group and experimental groups at 4 and 8 weeks after placement of

implants(mean=SD)
4 weeks group 8 weeks group
Control group 38.3+15.84 59.5+9.24
Experimental group 1 57.9%+22.79 70.8+11.11
Experimental group 2 52.8+26.85 65.8+27.03
Experimental group 3 78.816.95 87.5+9.15""

" Statistically significant difference relative to control group(p<.05).

¥ Statistically significant difference relative to experimental group 2(p<.05).
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1. X-ray was taken after sacrifice.

2. Implant stability quotient value with Osstell™ mentor between

baseline and sacrifice period at 4 weeks.

3. Implant stability quotient value with Osstell™ mentor between

baseline and sacrifice period at 8 weeks.

4. Implant was placed vertically through cortical bone. Implant were
poorly osseointegrated by bone. Lt.: low magnification (x12.5), Rt.:

higher magnification (x40) (Villanueva osteochrome bone stain)

5. New bone formation and bone-implant-contact are limited. Lt.: low
magnification (x12.5), Rt.. higher magnification (x40), Asterisks

indicate implant. (Villanueva osteochrome bone stain)

6. New bone formation is abundant in the upper half, but not in the
lower half portion. Bone-implant-contact shows similar to the
pattern of new bone formation. Lt.: low magnification (x12.5), Rt.:
higher magnification (x40), Asterisks indicate implant. (Villanueva

osteochrome bone stain)
7. Increased new bone formation and bone-implant-contact is demon-
strated. However, right middle part of the implant (triangles)

shows limited new bone formation and bone-implant-contact. Lt.:



Fig

Fig.

Fig.

Fig.

low magnification (x125), Rt.: higher magnification (x40),

Asterisks indicate implant. (Villanueva osteochrome bone stain)

. 8. New bone formation is demonstrated. Bone-implant-contact shows

10.

11.

similar to the pattern of new bone formation but it was limited.
Lt: low magnification (x12.5), Rt.. higher magnification (x40),

Asterisks indicate implant. (Villanueva osteochrome bone stain)

9. Increased new bhone formation and bone-implant-contact (arrows)

i1s identified in the lower part as well as the upper part. Lt.. low
magnification (x12.5), Rt.. higher magnification (x40), Asterisks

indicate implant. (Villanueva osteochrome bone stain)

Increased bone-implant—-contact (arrows) and new bone formation
1s identified in the lower part as well as upper part. Lt: low
magnification (x12.5), Rt.. higher magnification (x40), Asterisks

indicate implant. (Villanueva osteochrome bone stain)

Relatively more increased new bone formation and bone-implant-
contact (arrows) is identified in the lower part as well as the
upper part. Lt.! low magnification (x12.5), Rt.! higher magnification
(x40), Asterisks indicate implant. (Villanueva osteochrome bhone

stain)
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