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Abstract (J. Kor. Oral Maxillofac. Surg. 2005;31:481-491)

A STUDY ON THE BONE FORMATION OF GRAFT MATERIAL CONTAINING DEMINERALIZED
BONE MATRIX WITH A SIMULTANEOUS INSTALLATION OF IMPLANT

Yeo-Gab Kim, Byung-Wook Yoon, Dong-Mok Ryu, Baek-Soo Lee,
Jung-Hwan Oh, Yong-Dae Kwon
Dept. of Oral and Maxillofacial Surgery, Dental College, Kyung-Hee University

Purpose: The aim of the present study is to evauate the effect of autogenous bone and alograft material coverd with a bioresorbable membrane on
bone regeneration after a simultaneous installation of implant.

Materials and methods: Twelve healthy rabbits, weighing about 3~4 kg, were used in this experiment. Following impant(with 3.25 mm diameter
and 8 mm length) site preparation by surgical protocol of Oraltronics®, artificial bony defect, 5mm sized in height and depth, was created on femoral
condyle using trephine drill(with 5 mm diameter and 5 mm length). Then implant was inserted. In the experimental group A, the bony defect was
filled with autogenous particulated bone and coverd with Lyoplant® resorbable membrane. In the experimenta group B, the bony defect was filled
with alograft material (Orthoblast 11®) containing demineraized bone matrix and covered with Lyoplant®. In the control group, without any graft
materials, the bony defect was covered with Lyoplant®. The experimental group A and B were divided into each 9 cases and control group into 3 cas-
es. The experimental animals were sacrificed at 3, 6 and 8 weeks after surgery and block specimens were obtained. With histologic and histomorpho-
metric analysis, we observed the histologic changes of the cells and bone formation after H-E staining and then, measured BIC and bone density with
KAPPA Image Base® system.

Results: As aresult of this experiment, bone formation and active remodeling process were examined in al experimental groups and the control.
But, the ability of bone formation of the experimental group A was somewhat better than any other groups. Especialy bone to-implant contact fraction
ranged from 12.7% to 43.45% in the autogenous bone group and from 9.02% to 29.83% in DBM group, a 3 and 8 weeks. But, bone density ranged
from 15.67% to 23.17% in the autogenous bone group and from 25.95% to 46.06% in DBM group at 3 and 6 weeks, respectively. Although the bone
density of DBM group was better than that of autogenous bone group at 3 and 6weeks, the latter was better than the former at 8 weeks, 54.3% and
45.1%, respectively. Therefore these results showed that DBM enhanced the density of newly formed bone at least initially.

Key words: Autogenous Particulated Bone, Demineralized Bone Matrix, Bone to Implant Contact, Bone Density

I. M = FSTFEFA VAR FSZY LAE A8 27] 2d Ulof) oF
WY =) FHE Holid], o] 2 TRkt G99 9
Ao} AER F¥o] JEAET HHHO R 2ol HUA Aol AT AFAR, AP WAR D BEB A F
ZE FE s W dA7E e olof thAet] gk = of Z]1step. o] H A $15E 9ol AZTE 2 YA $A
AER 7o B =8 7] &o]A Stk Aof A& & A% Weke] S FA Hol AnA B Y V| eH R RS E
AES WEA HI AHH 07 55 Bl wEL.
P %8 A22 27L 95 AL HE ZTo|4A e TRE
130-701 4] & EHR] Erf FZF* 3] 7] & 11 %] A7 BRI o)|FZ A Zo] 9]0 o)l & 8k ZLo) Al x
8] 2755Hif¥%L%L%}ﬁ974—4iLﬂ%7 E]‘o}'ezy S o = ]o EL—y‘u o= © ]o)\)\c-)— B ] 11_ = ]"1 H
Brimer ook Yoom 58 24 AHgol 7F5 e AYUSS oA woelok 5
Dent. of OMFS Dental College, Kyung-Hee University o, e A 2 QGBS 228 T AR & ALA
Hoegidong 1, Dongdaemunku, Seoul, 130-701, Korea R
Hoogdong - Dongtenunk, S 1507 S fABE 5 718 2AS BEAZ 5 Yol BT 2
E-mail: yyyl2@hanafos.com Z 2 XA Z 25 (odeointegration), = 4 = 5 (osteoconduc-



LHTSIX| 2005,31:481-491

tion), & = 5-(osteoinduction) 2 =& A
FHE AZMEe Wl /A 43S BE 23 9)
1 S4e A0 R G Atk ArtEe A8y
 AEE AT QT 245 Pl Holy
@) e, 2 Spinger 592 oje] Fejol A7t
Az stel ALY Y FAEE vFots AP0 R 34
Aol 47 2717t 245, Ad R R T 2
$5ot0y ok £, EUR AT FHE S
sk 3 2ol A2 2 FAEE) 57 959 B 3
Chen 598 271 o]0 s Zolut AW 2ol g
o417 5 71§45t e, Shirda 59 et
A% F AR 42 o4 A AAS T AN 34
3 27tZo] BEEY A/MZ R 28 A S o] L45le] 2
A L g 717k0] ek ek A9, Becke= A7} 91

%Eﬁﬂiﬂﬂséﬁﬂzﬁ%1§“‘

il olr
?

£ ‘%
iy &
ogt, oft
o

J
rir

g
H 3o
N

il 0@l ox

ru
tlo o i mo 1o ofk © fo

O.
o

i

ik ofr

&
|
ol-)l—q ol
o2 ml

<l
>

1

£ R 2 Yk o 413 ﬂﬂ#%%ﬂ
b & Aol o c}

S5 S e
morphogenic protein, BMP)o] 2} & g s} Sl th. 2 2 74A] of 2505
o] AT o] AHJ =, o)A VU EE 58 &

ol Fare® EAAX Ll o 3t Reddig} Cunni-
NPt £ 513 8170514 7} SheL e 913 2718 204
WO 2 o|Fe T $US A ZATALL EHDF LT
AEE B9y Qe o] 2T EE
2)shoe] ToRp 23 4B
&
]

—ﬁl

o)

=r )
434, v 2s 5 a9 29

7]
3L
=

N

P ol 23 EA)sHs AR Ao A S
—
-

o
I EYBE AR A48 T 4

Y
i
ox
° o

i

1
)
Y,
A,
32
rir
-~ 2
e
ko
, O
I
]
rlo
4@
U
i
i)
lo
3
rO
o
flo M

e} el $2E ok 17 3 ch Baker 5
27149 A4 5317} 2030 m ] o] 455} 3
o] Ve T 47k Sol A AR BAA A4
3} Fo] o & VAR ol EE FA XA 4355}
ol o3 7ol 27 sk,
19604t o 24 gl o] 2 2o A
A ZA7F QAo A gdt & Qe TS 2
A

o

K
B e ap o

e}
ok o tot

=
=)

Ir
)
N
g, off
0,
T3 H4z XN orlo

iy

N
%

9512194 90 Sl 39
FA A R vl A, 2
S ge)27] 28 iAol Hot 1 48 4o) S/

o5l o ASE £ Wajel el Aol DebAA ol
91014 8] A o] golahrl Heirk=s, A Fehe] AR A

_,‘xq oz <L

=

482

2ol o8] LY s7E Hof o] Follle FHOR FojAA &
LIAFHE FAD 5 A=, HZoll= HEl (putty) e = 74

w0 o] o o] o] WA B 53k Hgheh
ol B A& ALEH MR BRESH BAES
ST S ARA A7 Mo H AL BT/ DS TR
oA Y5 gol ] SALYE D22 JAsR 2
S AP AT 27) YA S L 2IASRH O 14,
ATste] FF A D89 o Y DAL vhnA
shsic.
.97 ME % 2y

1 o7 E

DAY 5E

Y ERS FAD ZANA AHSE AF 3~4kgh o9l

/x]z;yj i=] 0]_‘:

A
8 7bE 20l 8 e FEglel AHgate

TFENA W Fo| thh FREA EA = E e 94 3}
FHE g s

43 A=

A A5 2= 21702 47 325mm, 2 o] 8mmPITT-EASY®
BIO-OSS with FBR® (Ordltronics®, Germany) 4 Z#HE £ A1-8-3}

AL, o] A 2 195%<] &3] 7] 4 (deminerdized bone matrix,
DBM) 3} 12.5%¢2] &f ¥ Z(cancellous bone chip)<
Orthoblagt 11®(Isotis Orthobiolodics®, USA) & AH8-31 St 28k &
A+RE A 57 98 17 5mmtrephinebure} S-=41 21|
o 2 Lyoplat®(B BRAUN®, USA) S 2435} T}

[e]
T

=2 H
ES Ketamin(Ketalar®, §-3+oFa), 3h=) 3} Xylazine
(Rompur®, 1ol o 51 2 o}, 8-2)S 118 E8Hake] 025 mykge)
Alakoi:w ZAbsle AAHE S 2 E T v HE e
s XA F F= tEE 94 A7
“ﬂ%#éﬂEﬂl%ﬁﬂ%mﬁiwaa
7Rl = A 8L 91sf 1:100,0000]
/o ElE7}°‘ = :43}3%}3}915}- o]

ol
ﬁ

Moﬁﬁ
e 1o
(o
r LI

[k o
Y,

=

=

oo, T

i)
[N
rg
2 il
i)
=
) rd'
ol)lv
]
= F
_YE,
it
L
o%
ol
&
O
5‘.:
iu)
> ik
[kl N o o
Mooy @ do o>

A

RrarAae o A g drE
= HEE 94 FFH SANMFEEH Smm A
2 skl o™ A AL A Al wha} EApA o
325mm, Z o] 8mme] PITT-EASY® BIO-OSSwith FBR®
C AYE 7 TAAE G L AR0 A7
trephineburE- ©]-§-sko] 2ol 5mme] =24 ES FA 53 o]
W Qoizl RS A ol 4ol A A3} B T

T < A O A i

3
3



HlE JEZHES A Ao I A& e H
22 8

N2 TAER F54 Ao ore A A
TAE AL ATRE B ato] o] 4G F T4 Au g
285137, 28 7 B Orthoblagt 1195 2 2 2250 o] 48 & 2}
Huto g Yok A ASBE A § FE o8 F o)
2ol thate] A st on, xS AZ0 2 & 3uie]o o
sto] A9 stk BE & 33 U ¥ 242 30viaylZ

= 3-0black slkz S5 A3 stATt

B A
[e) .
% 5 719 L o wsly] $)3he] Gentamidng 20mgkge] £
72 o=

Zo]2 F3F, 65 2 85 ol A 7 3ute] o 2 o
v}2] & Ketamin(Ketda®, £33, 3H=%)3} Xylazing(Rompun®,
Hhold F 2o}, ) S 117 T3 T AFd 42FS FY3}
o] AN AL AHS o2 ==X 7] T}, fissure burE o]

F3to] 0|4 ¥2 XH 2T A2 3Ack

MBS 220/E PROXXON®S- o] -&-a}e] 2ot
tion)E 3Tt o] 22 S FHH Eol Wil 2
0%~100% 432 & 7H7F 6A1 74 s H & frAlste =
S Th3, 100% S5 &0l 24X 7F 59 215 B AF A E FA
3t g A ok g7 Bd £ Technovit 7200 VLCP £ 100%
doohol 1189 of] 247 7F 52t 213 2 54l 7} H =5 A
131 o] o] 31 &9 ] 244 7}, Technovit 7200 VLC® £ o1 of] 24]
b Eet HAA o2 B glth vhx| Bto 2 Technovit 7200
VLC®§-9ll 7} benzoyl paroxide s E 3o &9 © 2 ¥ uj &} ¢l ct.

Zuf et S QE A 24X 7F FF AXAI| L AxE A&
S T the £2ko] o Technovit 7200° 0.2 2] 7] 51
Az38th o] AL paper 1200°% tHE 3 o] A H L Technovit
7210°0 2 Zefo| bl BRI & A0 HEAI
AzxE A 432 2719 EXAKT cutting grinding system®
(Exakt Apparatebau, Nordergedt, Germany) 2 4 2}35}o] ThA| paper
1200°0. 2 tho] etol ot AH S §st T 7 70~75 im
BE7t HES 53tk

E2ko] Wi 0 & H-E JA1S 5137 90% Glycardl = wj--El &}
5 3518 n) 7 0 2 1250), 40u), 4000 = A 7 519l T}

SIZRIE ABIA| OJAIE EEIZI|EE BHREt OAR|S] BEA et ST
5 A FejAS oA A
Az 22 d9S KAPPA Imege Base” (Metreo 25)E: ©]-&-
aho] 1250, 40u), 400u) 4 FFeHsith. 1 5 40H] ol A

e

Zo] o] AAHUY AL F38) LAPA Ihol T 3]
THEED FTUEE 2993 1 R RS 1S3k 2
£5e 2AERAN JzaEe) 41 5D A4 Lo
S JEYE EA Aole] U] MEEE HA AT T
S5 AL Atolo] A7 AAZ B 2GR ) |A S A}
A Abole] AR A e WS MR &T EASHA 22,
A2 AskBol thstel 2471 AZ 3 F vl B she] T}
23 AYT) Y FE 34 0 2 eh) ArkFig ),

BEEe FRF G2 2280 ABF AN E HYT
TR I EA FES O A o] TALY UWRE G
2uo] 442 B40] AStE 24 HAT APT AL 2
2ol vlsh 27] 9F 272 Wol= AR 7F Bkork BAA
AR F A AL, FRAS DE2EHE $FHA0 of
4o g2 a7o] AHYT W2 BE M S48 29
e BAT FERE Y HA #2RA 4o AR
Ao oo 3o A QY FE 270] BRI O, 6,8%

zolld 78] FrE o] FHE 28] ol H A THFg 4).

2. TRBHN A7
@)tz
3%
2A¢ RIE o) FRT 24 AREACZ ANA 3
R S CESPERREEELPOE S RE:
Ay

265
AT o] A Zo] Ao NPT A AE L F
BZo] ARHUA FAH 2% A4S Hol T YT
$EA0E FFFAP) BolU FHA 270l B FaHL 2
Y250l AW 257 weElo] Jor 9% 21 23
A %3tehFig 5

m} ?
b
N
1o Hz
e ™
=
o
M
%
i)
]
A
BN
ek
]
¥
il
:>|4:"4
jg{
2
¥,
(o
H
ne
o -z

[k Ak

30 =

£ m kN
N

483



LHTSIX| 2005,31:481-491

) 49 B(OBM)

Q&g AFATFET)

D3F

7}

z

ol & thA

w o] A7hEHo] F5E 27

)

Hu
W

olJ

jze)
te)
i
o
il
-

—_—

W
)

T0
s

Hw

-

oW

22|

)

J_AO

Hu
L

ol
M
e
i

19 A2 22 A E ] AATHFg.6).

2) 65

=
% Nd
:

o
oy N
T o

W TR
AT LE

5%
o

3
-

—

ol o] 44 9] ¢

L

sof glem Sz 7F F3lo] P H L AT

Bzl

S A THFg.9).

2

s

HAl 967 B A THFQ. 7).

2 o4

b} ool FoE A}

B

Hw

oF
N
!
e
]
)
B

NVEY =7 A7E 34 B

|y
_

N

2 5] S tH(Fg. 10).

TE T #

ez ]
=1

Table 1. Histomorphometric Measurement of The Distance(Bone to Implant Contact) and The Area(Bone Density)

in The Defect

8weeks

6 weeks

3weeks

distance % aea% distance% aea%

aea%

distance%

2026
5430
4510

2443
4345
2083

60.39

1567

2595

3387

3540
2317

2107

3Bl

1270

9.02

46.06

2122

(C: control group, A: Exp. group A, B: Exp. group B)
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Fig. 12. Bone density.
(C:control, Arautogenous, B:DBM)

Fig. 11. Bone to implant contact.
(C:control, Arautogenous, B:DBM)
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Fig. 1

Fg. 2

Fig. 3.

Fig. 4.

FIGURE LEGENDS

Picture shows the insertion of fixture.
Picture shows graft of Orthoblast I1®.

Histomorphometric measurement presents the distance and the areain percentage. We measure theminthe x 40
image and can see the BIC(bone to implant contact) and bone density through this method.

This picture shows block specimen of femoral condyle after sacrifice. (8 weeks-groups)
In the Exp. group B, it isobserved that graft materia on bony defect area has the lowest degree of resorption.
A) Control group; B) Exp. group A(autologous); C) Exp. group B(DBM)

Fig. 5. Higtologic viewsof control group in original magnification x 400. (H-E stain)

Fig. 6.

Fig. 7.

Fig. 8

Fig. 9.

Fig. 10.

488

L eft, blood vessdl-rich loose connective tissue and osteocytic lacunae are observed at 3 weeks.
Right, high activity of remodeling process is shown with newly formed lamellabone at 6 weeks.

Histologic views of Exp. group A at 3 weeks (H-E stain)
Left (x 40), it isshown that newly formed bone is continuous with the bottom of the bony defect as control group shows.
Right (< 400), new boneisformed near autogenous particulated bone chip.

Histologic views of Exp. group A at 6 weeks (H-E stain)
Left (x 40), note that the newly formed bone is adjacent to the rough surface of implant.
Right ( x 400), adipose cdlls and hematopoietic bone marrow are abundant around the newly formed bone.

Histologic views of Exp. group B a 3 weeks (H-E stain)
Left (x 40), various stained-feature of alograft materia is observed in the bony defect.
Right (< 400), many grafted particleswere partisly resorbed by foreign body giant cell at result of foreign body reaction.

Histologic views of Exp. group A at 6 weeks (H-E stain, x 400)
Some grafted materias are remained, but the mgority of them were fully resorbed.
The bony defect has alarge of fibrous tissues and hematopoietic bone marrow as 6 weeks-Exp. group A does.

Histologic views of Exp. group A and B at 8weeks (H-E stain)
Left (x 40), the defect area shows alittle Smilarity to the control group.
Right ( x 40), the trabecular pattern seemslike that of the Exp. group A.



QIZEHE MEAl O/ME SEZIIEE g7t oSl SEY thEt o7

FIGURES (D

Fig. 1. Insertion of fixture. Fig. 2. Graft of DBM.

Fig. 3. Photomicrograph of histomorphometric mea-
surement (H-E stain) : original magnificatio, x40.

Fig. 4. Block specimen of femoral condyle (8 weeks-groups) (A, a: control; B, b: autologous: C, ¢c: DBM.)
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FIGURES @

Fig. 7. Photomicrographs of Exp. group A at 6 weeks (H-E stain) © left, x40 : right, x400.
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FIGURES ®

- s

Fig. 8. Photomicrographs of Exp. group B at 3 weeks (H-E stain) : left, x40 ; right, x400.

Fig. 9. Photomicrographs of Exp. group B at 6 weeks (H-E stain, x400).

Fig. 10. Photomicrographs of Exp. group A and B at 8 weeks (H-E stain, x40) :
left, Exp. group A ; right, Exp. group B.
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