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Comparing bone formation in the bone defects
around the Dentis® implant in adult dogs according
to the graft materials
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Table 1. New bone formation rate (NBFR) in defect area at 4 and 8
Weeks after placement Of the implants(%) ..........................................

Table 2. Bone to implant contact rate (BIC) at 4 and 8 weeks after

placement Of the implants(%) ..................................................................
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. 10mm length, 3.7mm diameter, RBM surface, screw type

implant (Dentis®, Daeg, Korea) « s

. Dog's iliac bone exposure & defect preparation using 8mm

diameter trephine drill (3i, Biomet 3i™, Florida, USA)

. 4 circular bone defect (8mm diameter, 6mm depth ) on dog's

iliac bone .........................................................................

. Removed bone core (8 mm diameter, 6 mm height)

. Four implant placement on 4 bone defect using Dentis® implant

System ........................................................................

. Bone graft on peri—implant defect following experimental

DTOtOCOl ........................................................................

. Control implants at 4 weeks. Immature new bone with loose

connective tissue was observed in the peri—implant defect.

Villanueva osteochrome bone stain, A: X15 B: X40.

Fig 8. Control implants at 8 weeks. Newly formed bones consisted of

mainly trabecular bone. Loose connective tissue was observed as

ever.

Villanueva osteochrome bone stain, A: X15 B: X40.

Fig 9. Implants grafted with Bio-0Oss® at 4 weeks. Immature new bone



Fig

Fig
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Fig

Fig

10

11.

12.

13.

14.

composed with trabecular bone was observed in the
peri—implant defect.

Villanueva osteochrome bone stain, A: X15 B: X40

. Implants grafted with Bio-Oss® at 8 weeks. Ratio of compact

bone is higher than in 4 weeks group (experimental group 1).

Villanueva osteochrome bone stain, A: X15 B: X40.

Implants grafted with TutoplastTM at 4 weeks. Immature new
bone consisting trabecular bone was observed in peri—implant
defect.

Villanueva osteochrome bone stain, A: X15 B: X40.

™ at 8 weeks. Compact bones

Implants grafted with Tutoplast
have a tendency to grow compared to the 4 week group
(experimental group 2).

Villanueva osteochrome bone stain, A: X15 B: X40.

Implants grafted with autogenous bone at 4 weeks. Active new
bone formation was observed in peri—implant defect. Most of
new bone is compact bone.

Villanueva osteochrome bone stain, A: X15 B: X40.

Implants grafted with autogenous bone at 8 weeks. Newly
formed bone was well matured and not distinguished from
adjacent normal bone.

Villanueva osteochrome bone stain, A: X15 B: X40.



ABSTRACT

Comparing bone formation in the bone defects around
the Dentis® implant in adult dogs according to the graft

materials

Park, Jin-Sung
Advisor : Prof. Kim, Su—Gwan D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The aim of this study is to compare the bone formation
according to the graft materials(autografts, allograft, xenograft)
placed into the bone defects around the implant.

Four bone defects using 8mm trephine bur were made in both
ilium of 4 mongrels then 32 RBM surface implants were placed. No
bone graft in bone defects was done in control group. In
experimental groups, 3 different bone graft materials were placed
in gaps between implant and the bone: Bio-oss® for the
experimental group 1; Tutoplast'™ for the experimental group 2;
spongeous bone harvested from adult dog's ilium for the
experimental group 3. Two adult dogs were sacrificed in 4 and 8
weeks of the experiment respectively and tissue samples were
assessed histometrically.

In the control group, immature new bone formation appeared In
periosteum and endosteum of cortical bone in 4 weeks of the
placement and generally satisfactory osseointegration was observed
on the interface of new bone and implant. In 8-week group, new

bone formation was replaced with mature bone, however, new bone



formation in the endosteum was continued and favorable
osseointegration in the interface of implant was observed. New
bone formation was the highest in the experimental group 3 and
the next was in the experimental group 2, and then in the
experimental group 1, and then finally in the control group. BIC
was the highest in the experimental group 3 and the next was in
the experimental group 2, and then in the experimental group 1,
and then finally in the control group. Greater amount of new bone
formation at 8 week group than 4 week group.

This study showed that the autogenous bone is the best grafting
material. In addition, human mineralized cancellous bone allograft

showed the better new bone formation than xenogenic bone.
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a7t e A5 2olal U

= = AREA 7P A7 Bados AgE = oA Algs AvhEol
of. A7bEe e Eek o)A A 3}F 7]+ (gold standard) o2 ] AA gko
H, JA YA SR ALE Thed ol AA T Al =¥ ATl Ak At
=& o] s F3 A (osteogenesis), -+ =(osteoinduction) L#]al 4
%= (osteoconduction) &, A7FA HAHo] Mz FHEHA APFS A}

SHAIRE, o] AFA Q1 i F9i7F Fasiw xko] s ETE dA

T A &4, TR ERR, g AR 9 T dHle] qlon
ol o] we Fre} wmek I Aot old vy wiEo] FEF
(allograft), ©]&=(xenograft), ¥4 (alloplast)s U
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A LS AAst 224 A 71 918 A (frozen), sAX
(freeze—dried), ©3](deminelized), AP ZFAl(irradiated), & =Hit(heat
sterilization) &9 WO A Ht.

olFE T -1 €771 WEE o2 Al(Deproteinized mineralized
bovine bone xenograft)”} A o] A|= 7} wWo] Algrojd a1 9t

FUAE W] g8 T 249 f71E AES AASE AXNE I we

SE(B000)= Aeled A5 d#d =o] 7 UMD B Fx, v, <l
314 AA(apatite crystalline)o] FHHF?. vlF o] oA} FHE
(osteoinduction)& 3stA&= SalA|RE AJ7to] Zapgle] wel A Ad ==

(bone remodeling) TAS AXA AP,
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ATty AH o] AFoA F= 718252 443 protocolel 2]
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2) dEUE
Z1o] 10 mm, 74 3.7 mmS RBM surface Z2E (Dentis®, Daegu,
Korea)E o]&sl3ith(Fig. 1). ¢ vlald &, 9-Soll Z+2r 4704, & 8719 <

ZgEs Agsgn.

3) = <A

7}, Bio-0ss® (@0.25-1 mm, Geistlich Pharma AG, Switzerland)

-5 Ef/7] WA o] Al (anorganic bovine bone matrix) 24 ¢ A}2]
A717F 0.25-1 mm<l A& ©]-&3}3iTh

1. Tutoplast™ (20.25-1 mm, TUTOGEN Medical GmbH, Neunkirchen,
Germany)

&) HEo] Wyoewr Jhad A-fFd Fs W wE= ol AA
(mineralized cancellous bone allograft)®=A1 42ke] =7]7} 0.25-1 mm¢!

2% olgstent.

1 =5

nHFEE 93 tiletamin®} zolazepam (10 mg/kg, Zoletil 50, Virbac
Lab., France), 2% zylaxine hydrochloride (3 mg/kg, Rumpun, Bayer
Korea Ltd., Korea)s 27t <5 Wl FASI Y. &5 = FololA= =4
Ads FF oAE HAHoRE 1:100,000 oldvEZe] FHRFE 2%
hydrochloride lidocaine(Yuhan Co. Ltd., Seoul, Korea)® H&v}3E A3y



2) AWT) BF
AGEe AR QBAE FuRe] o449 TRl weh 4tow PFHa
et 5 o 2 Aeol F o4 ABSA &S group 1(n=8),

218k group 2(n=8), Tutoplast™E ©]A3d group 3(n=8), %
Al dojH AL I AEY IS 2]2]3 group 4(n=8).
8

3 T A&EN 34

AP TES BOSE AN F, 45 Fued o FEE ARda 2

Bos 253 3 25% How wysgy. #TeS wel vie Fo
= teta Fubsl welE B AEsS =EAA

=
AdAZFolA 1 cm FHREH
Biomet 3i'™, Florida, USA)E ©]&
AER 4 ANE FASATHFigs. 2,
celluose(Surgicel®, Johnson & Johnson, New jersey, USA)S ©]-83}¢]
P = A&l g AEES Agstqi

Ao 6 mm Zole &F

, 4). Oxidised regenerated

(@]
=
o

a3} =) 5 .
=2 Wl 22 8 mm trephine bur(3i,
5] 2

3

4) AEZFE oy

FAE F ALHo AZd 3 mm twist drill(Dentis®, Daegu, Korea)Z
o] &3t =&y & Zo] 10 mm, 74 3.7 mm<l RBM surface JZTHE
1=

fixture2 21 Hs}ict. A3t fixtureo] cover screws <1239 tHFig. 5).

O

5) & o|4 (Fig. 6)
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da AEFY AETE Afolol] A-Fd Yf7] WA= oA Al(anorganic

bovine bone matrix)?l Bio-0ss® (20.25-1 mm, Geistlich Pharma AG,
Switzerland)E 0.2 cco]2]s}t}.
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(human mineralized cancellous bone allograft)?l Tutoplast®(20.25-1
mm, Tutogen Medical GmbH, Neunkirchen, Germany)ZE 0.2 cco]235}%

bone mill(Osstem,

310
=
REEES

= o] & ZHe 4-0 vicrylZ ¥HF= 4-0 vicryl(Ethicon, Johnson &
Johnson, New Jersey , USA)& ©|&3dto] 5 &&= A8t <
29 7 e 98] & T gentamicin sulfate 1ml (0.1ml/kg, Deasung
Gentamicin inj., Deasung Microbiological Labs. Co., Ltd, Uiwangsi,

Korea)& 531 %S 1 9 1 3 5 A7F 25359},

Hel

o 3 5 10 515 =
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2oz AAHAY A
d AlHE FA] 70% alcoholol 6 U7 mAdR o dHSAHS E3
71 & glycol-metacrylate resin(Spurr Low-viscosity Embedding
Media, Polysciences, Warrington, PA., USA)e| ~vujgitt. 53+ A|X1 AJH
< high-precision diamond disc (Low speed diamond Wheel Saw 650,
SBT, San clemente, CA, USA)E AFE3te] AZHE Ao = 200 um
FAR A & HFZHO=Z lapping and polishing machine (OMNILAP
2000, SBT, San Clemente, Ca., USA)E A}&3le] 30 ym T2 AlHE
Azl 2t dEDE & 209 Egol=E AlFe o™ Villanueva
osteochrome bone stain(San Clemente, CA, USA)E A|8st & F3 &mn|
7Z(Olympus BX 50, Tokyo, Japan) o2 #23l i ZA G A =8H2 FA4
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A Aolel AR AT WAL WP AEse] Bl ®a 2
ERo) W2 AANNRE 2o BAH] WiEe T mwe AT
o BAES AW = oA F oMol W ATVES] 27| AL
AehE 88 Aotk WA ATee GAAT AT 4EES W
Astgon o e oelsh 2t
@® New bone formation ratio (NBFR) in defect area
- Defoct area Al HA

}‘\l/pgiz;ﬁoz .LHI__iE A |
Defect area = TAHE Desect area A7 X100
@® Bone to implant contact ratio (BIC)

. : GAbgk BT Zel 2ol

I _ ol glE AZE=S - -
FoRREAREBION) = Jrzare Zvrer gapael del X1
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AT A Afol o] oA X 100
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FAEAA A2 Statistical Package for the Social Sciences for
Windows, version 16 (SPSS, Seoul, Korea)S ©]&3% Mann-Whitney
Testgs AREsIGlow 7} 3ro] AJZF ¥ wE HlWE One-Sample
Kolmogorov-Smirnov Test® 7z} A 8Eo] Ay E3E Ao Q= AL <
% paired T-test® ©]&3sto] A8kl th Pgtel 0.05HT 22 450 &

AgH oz o4 e Aoz 533
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weeks after placement of the implants(%)

Control group Group 1 Group 1I Group I
4 weeks 16.9546.58 30.25+2.61" 35.65+22.00° | 55.15+5.59""*
8 weeks | 238.83+1.23° 42.13+14.66° | 52.55+4.03"" | 67.43+£12.33"""

$Statistically significant difference between 4 week group and 8 week

group.

xStatistically significant difference compared to Control group.(p<0.05)

tStatistically significant difference compared to Group I .(p<0.05)

IStatistically significant difference compared to Group I.(p<0.05)
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Table 2. Bone to implant contact rate (BIC) at 4 and 8 weeks after

placement of the implants (%)

Control group

Group 1

Group I

Group I

4 weeks 25.15%£19.02

40.45%+9.55"

41.55+0.49"

77.20+3.54° T4

8 weeks | 42.38+9.34°

56.50+16.63°

62.15+1.48"%

82.43+18.51°

$Statistically significant difference between 4 week group and 8 week

group.(p<0.05)

*Statistically significant difference compared to Control group.(p<0.05)

TStatistically significant difference compared to Group [ .(p<0.05)




IStatistically significant difference compared to Group I.(p<0.05)
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Fig 1. 10mm length, 3.7mm diameter, RBM surface, screw type

implant (Dentis®, Daegu, Korea)

\]

. Dog's iliac bone exposure & Defect preparation using 8mm
diameter trephine drill (3i, Biomet 3i™, Florida, USA)

Fig

Fig 3. 4 circular bone defect (8mm diameter, 6mm depth ) on Dog's

iliac bone
Fig 4. Removed bone core (8mm diameter, 6mm height)

Fig 5. 4 Implant placement on 4 bone defect using Dentis® implant

system

Fig 6. Bone graft on peri—implant defect following experimental

protocol

Fig 7. Control implants at 4 weeks. Immature new bone and loose
connective tissue was observed in the peri—implant defect.

Villanueva osteochrome bone stain, A: X15 B: X40.

Fig 8. Control implants at 8 weeks. Newly formed bones were poor
matured lamella bone and trabecular bone. Loose connective
tissue was observed as ever.

Villanueva osteochrome bone stain, A: X15 B: x40

©

Fig 9. Implants grafted with Bio-Oss® at 4 weeks. Immature new bone
and new trabecular bone was observed in the peri—implant
defect.

Villanueva osteochrome bone stain, A: X15 B: X40.



Fig

Fig

Fig

Fig

Fig

10.

11.

12.

13.

14.

Implants grafted with Bio-Oss® at 8 weeks. Ratio of compact
bone is higher than in 4 weeks group (experimental group 1).
Villanueva osteochrome bone stain, A: X15 B: X40.

™
at 4 weeks. Immature new

Implants grafted with Tutoplast
bone and new trabecular bone was observed In peri—implant
defect. trabecular bone was observed around dental implant
thread.

Villanueva osteochrome bone stain, A: X15 B: X40.

Implants grafted with TutoplastTM at 8 weeks. Compact bones
have a tendency to grow compared to the 4 week group
(experimental group 2).

Villanueva osteochrome bone stain, A: X15 B: X40.

Implants grafted with autogenous bone at 4 weeks. Active new
bone formation was observed in peri—implant defect. Most of
new bone is compact bone.

Villanueva osteochrome bone stain, A: X15 B: X40.

Implants grafted with autogenous bone at 8 weeks. Newly
formed bone was well matured and not distinguished from
adjacent normal bone.

Villanueva osteochrome bone stain, A: X15 B: X40.
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