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GUIDED BONE REGENERATION OF CALVARIAL BONE DEFECTS USING
BIOABSORBABLE MEMBRANE AND DEMINERALIZED FREEZE DRIED BONE IN RATS

So00-Min Kim, Hwan-Ho Yeo, Su-Gwan Kim, Sung-Chul Lim*
Dept. of Oral & Maxillofacial Surgery, Oral Biology Research Institute,
College of Dentistry, Department of Pathology*, Medical Research Institute,
College of Medicine, Chosun University

The purpose of this study was to evaluate new bone formation and healing process in rat calvarial bone defects using BioMesh®
membrane and DFDB. Forty eight rats divided equally into 4 groups of 1 control group and 3 experimental groups. Standardized tran-
sosseous circular calvarial defects (8 mm in diameter) were made midparietally. In the control group, the defect was only covered with
the soft tissue flap. In the experimental group 1, it was filled with DFDB only, in the experimental group 2, it was covered BioMesh®
membrane only, and in the experimental group 3, it was filled DFDB and covered with membrane. At the postoperative 1, 2, 4, 8
weeks, rats were sacrificed and histologic and histomorphometric analysis were performed.

These results were as follows. In histomorphometric analysis, It showed the greatest amount of new bone formation through experi-
mental in the experimental group 3 (P<0.001). The amount of new bone formation at the central portion of the defect was greater in
the experimental group 3 than experimental group 2. BioMesh® membrane began to resorb at 1 week and resorbed almost completely
at 8 weeks after operation. The collapse of membrane into the defect was observed through the experimental periods in the experi-
mental group 2. In the area of collapsed membrane, new bone formation was restricted.

These results suggest that maintenance of some space for new bone to grow is required in the use of BioMesh® membrane alone in
the defect. It is also thought that use of the membrane may promote new bone growth in DFDB graft.

Key words : Guided bone regeneration, Calvaria, Bioabsorbable membrane, BioMesh®, Demineralized freeze dried bone, Rat
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Table 1. Histomorphometric Values of Each Treatment Group at 1-, 2-, 4-, 8-weeks (Unit)

Experimental Group 2 Experimental Group 3 Probability

Control Experimental Group 1

Weeks

2.88+147 6.43+1.68

748+451

0.43+040
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ANOVA analysis
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Statistically significant new bone formation compared to each groups

from week 1 to week 8(* P< 0.01,** P< 0.001).
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Table 2. Scheffe’ s test

\ Control Experimental Experimental Experimental
Weeks Group 1 Group 2 Group 3
Control -
1 Experimental Group 1 * -
Experimental Group 2 N.S * -
Experimental Group 3 * N.S * -
Control -
2 Experimental Group 1 * -
Experimental Group 2 N.S * -
Experimental Group 3 * * * -
Control -
4 Experimental Group 1 * -
Experimental Group 2 N.S * -
Experimental Group 3 * N.S * -
Control -
8 Experimental Group 1 * -
Experimental Group 2 N.S * -
Experimental Group 3 * * * -

N.S : no statistically significant difference

*Statistically significant difference in new bone formation compare to each groups

(* P<0.05).
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Photomicrograph of control group at the 1 week after experiment (M-T stain, x40). Minimal new bone formation (arrows) was
observed adjacent to the defect margin.

Photomicrograph of control group at the 2 weeks after experiment (H-E stain, x 100). Small amount of new bone formation (arrows)
was observed.

Photomicrograph of control group at the 4 weeks after experiment (H-E stain, x40). Centripetal ingrowing of new bone (arrows)
along the dural side was observed.

Photomicrograph of control group at the 8 weeks after experiment (H-E stain, x40). Limited centripetal ingrowing and widening of
thickness of new bone (arrows) was observed.

Photomicrograph of group 1 at the 1 week after experiment (H-E stain, x 100). The DFDB (D) particles are seen in variable sizes and
irregular shapes. Note the small amount of hew bone formation (arrows) adjacent to the defect margin.

Photomicrograph of group 1 at the 2 weeks after experiment (M-T stain, x 200). Anastomosing new bone formation (arrows) adjacent
to the DFDB particles and a few chondroid particles containing chondrocyes (asterisk) were observed.

Photomicrograph of group 1 at the 4 weeks after experiment (H-E stain, x 200). Organization of the DFDB particles (asterisk) with
fusion (arrows) was noted.

Photomicrograph of group 1 at the 8 weeks after experiment (H-E stain, x 200). Continous new bone formation (arrows) with thick-
ening and bone marrow (arrow heads) formation was observed.

Photomicrograph of group 2 at the 1 week after experiment (H-E stain, x200). Small amount of new bone (NB) formation was
observed (M : membrane, B : host bone).

Photomicrograph of group 2 at the 2 weeks after experiment (H-E stain, x 200). Multifocal isolated new bone (asterisk) formation was
observed within the membrane (M). New bone was seen at the periphery as well as at the central area of defects.

Photomicrograph of group 2 at the 4 weeks after experiment (H-E stain, x200). Continous new bone formation (arrows) was
observed under the membrane (M). Marked absorption of the membrane and multinucleated giant cell (arrow heads) formation was
noted.

Photomicrograph of group 2 at the 8 weeks after experiment (H-E stain, x200). Considerable thickening and new bone formation
with mineralization outside the membrane was noted. Note that the nearly total absorption of the membrane (M) (arrows: multinucle-
ated giant cells)

Photomicrograph of experimental 3 group at the 1 weeks after experiment (H-E stain, x 100). DFDB particles (D) and membrane (M)
were noted. Heavy inflammatory cells infiltration with edema was seen.

Photomicrograph of experimental 3 group at the 2 weeks after experiment (H-E stain, x 200). Osteoblastic proliferation around the
DFDB particles (arrows) and new bone foramtion (NB) was noted in the peripheral and central areas (M ; membrane).
Photomicrograph of experimental 3 group at the 4 weeks after experiment (H-E stain, x400). Anastomosing new bone formation
(NB) and fusion with organizing DFDB particles (D) was noted.

Photomicrograph of experimental 3 group on the 8 weeks after experiment (H-E stain, x400). Continuous bone formation and thick-
ening with remodeling were noted.
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