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— Abstract

THE EFFECT OF HUMAN DBM(GRAFTON®) GRAFT ON SKULL DEFECT IN THE RABBIT

Jin-Wook Kim, In-Suk Park, Sang-Han Lee, Chin-Soo Kim, Hyun-Jung Jang, Tae-Geon Kwon, Hyun-Soo Kim*
Dept. of Oral & Maxillofacial Surgery, School of Dentistry, Kyungpook National University
*Dept. of Dentistry, Gumi Cha Hospital

In oral and maxillofacial surgery, bone graft is very important procedure for functional and esthetic recon-
struction. So, many researcher studied about bone graft material like autogenous bone, allograft bone and
artificial bone materials. The purpose of this study is to evaluate the quantity of bone generation induced
by Grafton® graft, human allogenic demineralized bone matrix.

Total 24 sites of artificial bony defects prepared using trephin bur(diameter 8 mm) on parietal bone of six
adult New Zealand White rabbits. Experimental group had six defect sites which grafted Grafton®(0.1 cc).
Active control group had nine defect sites, into which fresh autogenous bone harvested from own parietal
bone was grafted and passive control group had nine defect sites without bone graft. After six weeks post-
operatively, the rabbits were sacrificed. The defects and surrounding tissue were harvested and decalcified
in 10% EDTA, 10% foamic-acid. Specimens were stained with H&E. New bone area percentage in whole
defect area was measured by IMT(VT) image analysis program.

Quantity of bone by Grafton® graft was smaller than that of autograft and larger than that of empty
defects. In histologic view Grafton® graft site and autograft site showed similar healing progress but it was
observed that newly formed bone in active control group was more mature. In empty defect, quantity and
thickness of new bone formation was smaller than in Grafton®-grafted defect.

Grafton®™ is supposed to be a useful bone graft material instead of autogenous bone if proper maintenance
for graft material stability and enough healing time were obtained.

Key words : Demineralized bone matrix, Grafton, Graft, Rabbit
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I. A CHAh 3 ottt
1. odCHA
B A% o) A" New Zealand white rabbitst® 25 6

nh2) ol om 570 (adult stage) o), F-A= B 4 kg(+
0.3 kg)olAH. A& 8 mm, F7 2 mm (bicortical thick-

k= 9] FolhE Z&Rof o/AlsH human DBM (Grafton®)2| £3f

ness), 3 100.48 mm® ¢ 94 FAER(4 defects/1

rabbit, Fig. 1)& %42 253 gAsi3id).
AL Grafton™S 0|23 AT 6599} A7}Eo] A4S

Al&Yet active 2T 959, Zol4& AlPsA] &2 pas-

sive T 9792 Fiu|o] AlPEATHTable 1). A7}
01“01] AHEE B2 AERE PABIHA dojdl S5
=< bone-millZ 23t o] &3t}

FUH

AHFEL % 30% A Ketamine hydrochloride
(Ketamine®, 3%, =) 30 mg/kge Xylazine
hydrochloride(Rompun®, #leldFejo}, $h=) 10 mg/kg
& 2ot AAnEE Al HdEsES uHT &
TR HE ¥3ER AN T ARE Al
o ARE & T 10% Povidone-lodine solution®.Z
T A5 AP 7 F ghvEY A8E
2202 1:100,000 AUz lo] Fi8l 2 AaE =7}
= FeFd FARIGY. F5 7 Bl YA T

FRe ue} oF 4 cme] AN FYsn Bureh
D P FATA B £ FA FAl A8
2H AT BFAE vste] AR & F
| ¥=5 2A8HA hand trephine bur(Dentsply
Friadent, Korea) & AH&-3te] 217 8 mm, 57 2 mm(F
7] 100.48 mm’=0.1 cc)® 93 AEHE W3 259
A BT 4539 89t (Fig. 1, 2).

UM 7l=d g Z2EZ M} Grafton®(0.1 cc), 2+
7k (0.1 co)& A3 & E3atieh. e 3—0 black
silkE ol&ste] HF 3= APt 7= & B2
E7A] 24 diE 5222 Enrofloxacin(Rlo] EZ,
TSy, ) 0.2 ml/kgs ST A & T Y
T A At

rlr ~ il

b=
A
Z]
=

N
0

ul

_lZi

Table 1. Defect Preparation (8 mm, thickness 2 mm) on Parietal Bone of Rabbits

Rabbit No.
1 2 3 4 5 6
Left ant. A G G A E E
post. G A E E A A
Right ant. G G G E E E
post. E E A A A A

A Autogenous bone graft
E: Empty defect
G: Grafton® graft
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Fig. 1. Defect formation using trephin bur.

Fig. 3. Commercial human DBM(Grafton®, 0.5 cc, putty
type, Osteotech).

Akl =710l 2 ml, A4 Y

o] A7l -7\-*}0 o] E715 gAYt 2% F
NEol Fagt Je =2 TEs Tttt 28 10%
formaldehyde& Al&3st 10% EDTA 3%, 10%
formic-acid= 397t &3] & g & o] F AW A& -(Hoﬂ
A Aksta hematoxyline & eosin @A CZE A&H o}
o]2l&e] ol 7hEdlER ThE gAY *}*‘LOW oSk
q_14’16)‘

3) Quantitative analysis

o2& Aldatn Aozl ¢S Hrtetrl 9
IMT(VT) image analysis(iMTechnology, ¢=)& ©|&
st ZA g 2ARE st AR e 3
A 02 AAZAEL 202 FAE .

amET mTe T —
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olgdy oA

0
rel

TFES AAATLES o]23 AER AN 2HE 1t
o §§ o] Holu FHE Aol /‘}010115 =57
Ak AU A Z o} APA 7
AE7 AT E S s
t} o4 R99 FA= 9 HdET
o7 o] P4 s = EAE Holvt %ﬁi A& E 7}
A7 o BAH(Fig. 4-1, 2).

Grafton™Z ©]2)3t &R = 7HES] AlXA7E o
ARETE 25 249 o2 A%oy Ja‘i—?"éol +r
Abeh o s HAHY Axe dFWeS Hole Bk
#EEGIY, 2HY FRFEE Akl HlE m|okst
HI =o] FAEA Kok Foe A AAxF o] #EH
Ak A4 A j‘Jﬂr H| A Ap7HEol 2l A 9} frAkatA| H]S:
G HzY] FAE FATE ¢ U Fig. 51, 2).

AEHo OP?—T?J AAE A 2 vz 4 oy
ulste] gdo] WaeiA #EEm A& o] Byt 71ES]
A7 ol Am) ol7be] BB EEo]|A2el Grafton®e] o
Aol vlal] W2 Z57de]l #REHUT. APE =9 7

© A7kEoly Grafton®o] 2= g ZAE5 vlg) gigkor
U lacuna®] & A5 A2 F JAH(Fig. 6-1, 2).
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JlE o] FoilZ Z#20i 0/Alt human DBM (Grafton®)2| &}

Fig. 4-1. Photomicrograph of a defect grafted with fresh autoge-
nous bone, after Bweeks(x10) shows formation of trabecular
pattern, out & inner cortical table slightly and bone marrow.

Fig. 4-2. Bony lamination and surrounding Fig. 4-3. Quantitative analysis examination.
osteoblast are seen.(x40) (Gray: bone, Black: other tissue)

Fig. 5-1. Photomicrograph of a defect grafted with human DBM,
after Bweeks(x10) shows similar aspect of autogenous bone
graft. Fibrous connective tissue is rich.

e -
Fig. 5-2. Enlarged vessel and chronic inflam- Fig. 5-3. Quantitative analysis examination.
matory cells are seen.(x40) (Gray: bone, black: other tissue)
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Fig. 6-1. Photomicrograph of a defect without graft, after
Bweeks(x 10) shows formation of thin thickness outer and inner
cortical table continuously and bone marrow similar sounding

old bone.

Fig. 6-2. Bone marrow are filled with fatty
tissue and bony lamination pattern are
seen.(x40)

Fig. 6-3. Quantitative analysis examination.
(Gray: bone, Black: other tissue)

Table 2. Quantity of New Bone in Defects of Rabbits after 6weeks

Graft Materials

Empty defect Autograft Grafton graft
32.2 23.0 30.6
28.1 38.9 2.7
18.1 45.6 44.5
Quantity of bone 25.6 65.5 31.3
(%) 31.0 54.3 24.0
7.8 57.2 44.1
24.1 37.0 -
20.3 50.4 -
Mean+SD 23.4%+8.0 46.5+13.4 33.4+8.9

?Jr 1 9 connective tissue® T A& T A

2 10002 o] 24 R MAL FAER A&}
(Fig. 43, 53, 6-3). ¢t 71 ol 2%0e] A %7}
= t-test(95% A= 3 ol g3t Fig. 7). 7FES] A
b= Rl AERS F 3 B8 AER PN HAY
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k= 9] FolhE Z&Rof o/AlsH human DBM (Grafton®)2| £3f

Quantity of bone in defects
(after Bweeks)

O Grafton graft
materials B EmpYy

1.

Fig. 7. Quantity of new bone in defects of rabbits after Bweeks

(T-test).
* 1 P<0.01, ™ : P{0.05, - :

2 Jeht ¥l A&RoA 71 AL oko] ZHoe] AAEH
Grafton™= o]t A&E5E7E 1 ol Ap7bE o459
oA 7H B2 22 #EEE ¢ 5 dth(Table 2).

Hl AR AlEold e @ AeRdie BAdoR
fFelg 2ol 5 EOW P=0.001), ®l ZE5-9 Grafton®
& o4 AERg M A @t Aolg 13

FP

o)

ER R
F(P=0.048). 28, A7}ZE o)A ALy
Grafton®S 0|43 AR vl Ao EAGA0R §
o W 2fol & Bolx] @gkth(p=0.06).
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oconductione BEAE ] U7 o AR 5ellA] Fo i
2] osteoprogenitor cell®] ©|5=, 12|31 Al7te] AU A
S oAt FE L AEE 22 gAY R
AW Et}, Urist™+ osteoinduction® bone morpho-
genetic proteins(BMPs)9] F&oz 3 A== #3lst
© mesenchymal celle] Z7Fete 202 ARt 1
T ZhEd e B A7} o] FoA bone marrowel
EA et o8] METFEL osteogenic potentials 7FA 2L
)om o] osteogenic precursor cells®] 3+ 317] $13)
A& molecular signale] 2 23lttE Zlo] LAY
H 5 A 23E BMPs7} Q1ztellA 2448s 28 + 3
A7k, BMPsE o] 8¢ Zo|A Al 5w 7FH A v v
gole} o] A7t FAACE AHE F A=k & com-
promised hostel|A d¥kA oz F3o] 7hger} e &
Al WeetA] o Ity oz &3]3 (demineral-
ized bone matrix)> &= €3] BMPsE T3t 4
& %9 osteoinductive growth factors 7HA& extra-
cellular matrix®] =&< %3] dJztt. DBM2 miner-
alized allograft bone®.th HREg-0] Hom® Fo] H
o S8l o FeH = = 4 ok DBM osteoinduc-
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osteoinductivitydl @& F= ot L4ss 1T
u] DBM9] 44 5lE v =gel 927} 9tk DBM
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© Yold wa} b2 yepdtn #3903, young
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Fig. 8. Tearing of duramater. Defect was filled with fibrous con-
nective tissue and fatty tissue.
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