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ABSTRACT

A study of bone regeneration effect according to the two different graft
bone materials in the cranial defects of rabbits
Song Hyun-Jong
Advisor: Prof. Kim Byung—-Ock, D.D.S., Ph.D.
Department of Dentistry

Grauate School of Chosun University

Guide bone regeneration(GBR) has been applied to promote new bone formation
for alveolar bone reconstruction at sites with bone defects after tooth loss. Bone
graft materials used in GBR can be categorized into autogenous bone, human
allograft bone, xenogeneous bone, and synthetic bone depending on the origin. The
purpose of this study to compare to bone regeneration effect according to the rate
of two different graft bone in the cranial defects of rabbits.

Ten New Zealand rabbits were used in this study. The 8mm cranial defects were
used. Four defects were created in each surgical site. The control group was filled
with nothing, group I was filled with 50% xenograft (intergraft. Cellumed Co. Ltd..
Korea) and 50% human FDBA(Regenoss, Cellumed Co. Ltd. Korea) depending on
the volume rate, group II was filled with human FDBA only, group III was filled
with xenograft only. After healing periods of 4 weeks and 8weeks, histological and
histomorphometric analysis were carried out to assess the amount of new bone
formation, residual bone graft and connective tissue.

At 4weeks, the percent of new bone formation was 18.3% in control group, 6.5%
in group I, 8.8% in group II, and 4.2% in group IIl. The percent of residual bone
was 35.9% in group I, 46.6% in group I, and 40.1% in group III, The percent of
connective tissue was 81.7% in control group, 57.7% in group I, 44.7% in group II,
and 62.41% 1in group III. At 8weeks, the percent of new bone formation was 14.9%
in control group, 36.7% in group I, 39.296 in group II, and 16.8% in group III. The
percent of residual bone was 40.5% in group I, 36.5% in group II, 43.796 in group

III, The percent of connective tissue was 85.1% in control group, 38.6% in group I,
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24.4% 1in group II, and 48.2% in group III.

The results of this study suggest that the higher the proportion of humanFDBA
in GBR, the greater the amount of new bone, which is clinically useful. And it was
confirmed that a sufficient period of healing should be given in the case of GBR

with bone grafting
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.'

Fig.1. Photographs of experimental process steps. A) Four circular defects of 8mm
diameter were prepared in the rabbit vault. B) Bone graft to the surgical sites(contr
ol group, 3 experimental groups) C) Adaptation of barrier membrane D) After 4 an
d 8 weeks, formation of new bone on the surgical sites E) Fragment of surgical sit

es
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Fig. 2 Histologic view in 4weeks. A) Control group. It can be seen that the entire bone defects

are covered with continuous thin new bone. B) Group I. New bone is formed along the cut
border of the defect. C) Group II. New bone is formed along the cut border of the defect. D)
Group III. New bone is formed along the cut border of the defect. NB: new bone. RG: residual

graft. Upper figure: High magnification, Lower figure: low magnification

A 3w AAE 255%, ™E ZolAAl 381%, 365%9 AfxAol #HHHU
t}.(Table 1) (Fig. 3D)

8Fol = AT H&E dxdol nlaf A3 1+, 2, 37 BF =4 Uewge
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Fig. 3. Histological view in 8 weeks. A) Control group. New bone was observed from the

border of the bone defect, thin discontinuous cancellous bone and woven bone were mixed, and
only thin fibrous tissue was observed at the center of the defect. B) Group I New bone is
formed along the cut border of the defect. C) Group II. New bone was formed as an anastomosed
woven bone. D) Group III. The thin immature bone continuously covers the defect. NB: new

bone. RG: residual graft. Upper figure: High magnification, Lower figure: low magnification
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A ] %
A RE AYTAA AFEHY gl 470 ws) AhdAgon, ol FAHOR
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gou gz Y 3T EAHCR §9% o] % rh.(P<0.05)(Table 1, Fig.

=

Table 1. Analysis of the percentage of new bone formation, residual bone graft and

connective tissue between 4weeks and 8weeks group (Mean * Standard deviation)

NB RG CT
4-weeks 8-weeks 4-weeks 8-weeks 4-weeks 8-weeks
Control | 58+128 | 19.24359" 942+128 | 80.76+6.39

Group I | 65321 | 2714824 | 5164528 | 376+7.07 | 46.9+4.07 35.3+13.61"
Group II | 664294 | 282+1007 | 50.2¢5.12 | 35.0+882" | 43.2+3.40" 36.82+8.31°
Group III | 6.1+194 | 2556607 | 472+543 | 381+383° | 46.7+6.64" | 36.46+10.12"

NB: new bone, RG: residual graft, CT: connective tissue, ( 4w N=5, 8w N=5)
*! Statistically significant compared to control(P<0.05)
T : Statistically significant between 4w and 8w (P<0.05)
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Graph of histomorphometric analysis
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Fig 4. Histomorphometric analysis between 4 weeks and 8 weeks. NB:
new bone. RG: residual graft. CT: connective tissue
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