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Table 1. Newly formed bone, resorption of graft materials, invasion of connective tissue ex—
pressed as + or — in amount at the observation time

™ TM+DBB TM+DFDB TM+FDB
25 8+ 25 8 2% 85 25 8F
Newly formed bone + ++ - - - - + +
Resorption of graft materials - - - - + ++
Invasion of connective tissue + + + + + 4 , _

(TM : Perforated titanium membrane, DBB : Deproteinized bovine bone, DFDB : Demineralized freeze-dried

bone, FDB : Freeze-dried bone)
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Perforated titanium membrane 2 weeks(x40(OM) Villaneuva stain)
Trabecular bone was formed at decorticated area and penetration of
connective tissue through the perforation of titanium membrane was
observed.

Perforated titanium membrane 8 weeks(x40(OM) Villaneuva stain)
Regenerated bone was more thickened and maturated compared to 2 weeks’
findings. The amount of regenerated bone was increased but the penetration
of connective tissue through the pores could still be observed.

Perforated titanium membrane + Deproteinized bovine bone 2 weeks
(x40(OM) Villaneuva stain)

Particles of deproteinized bovine bone were surrounded by loose connective
tissue the new bone formation could not been observed. The penetration of
connective tissue through the pores was also observed.

Perforated titanium membrane + Deproteinized bovine bone 8 weeks
(x40(OM) Villaneuva stain)

A small amount of bone formation was shown near the residual bone and
could not be seen at the upper part of grafted space.

Perforated titanium membrane + Demineralized freeze-dried bone 2 weeks
(x40(OM) Villaneuva stain)

Histologic findings were similar to 2 weeks' findings using deproteinized
bovine bone and new bone formation was not observed.

Soft tissue invasion could be seen and most of graft materials were
surrounded by loose connective tissue.

Perforated titanium membrane + Demineralized freeze-dried bone 8 weeks
(x40(OM) Villaneuva stain)

Penetration of soft tissue through pores was severe and bone was little
formed.

Perforated titanium membrane + Freeze-dried bone 2 weeks(x40(OM)
Villaneuva stain)

New bone formation was more than 2 weeks' findings of DBB and DFDB.
Perforated titanium membrane + Freeze-dried bone 8 weeks(x40(OM)
Villaneuva stain)

The trabecular bone was more matured compared to 2 weeks' findings.

Penetrated soft tissue could also be observed.
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235



—Abstract-

Effect of bone graft materials on bone formation in
guided bone regeneration using perforated titanium
membrane

Seung-Bum Hong - Young-Hyuk Kwon - Joon-Bong Park
Yeek Herr - Jong-Hyuk Chung

Department of Periodontology, Kyung Hee University, Seoul, Korea

The purpose of the present study was to evaluate the effect of bone graft materials includ-
ing deproteinized bovine bone(DBB), demineralized freeze-dried bone(DFDB), freeze-dried
bone(FDB) on bone formation in guided bone regeneration using perforated titanium mem-
brane(TM). 16 adult male rabbits(mean BW 2kg) were used in this study and 4 rabbits allot-
ted to each test group. Intramarrow penetration(diameter 6.5mm) was done with round car—
bide bur on calvaria to promote blood supply and clot formation in the wound area. The test
groups were devided into 4 groups as follows: TM only(test 1), TM +DBB(test 2), TM
+DFDB(test 3), TM +FDB(test 4). Perforated titanium membrane was contoured in rec-
tangular parallelepiped shape(0.5mm pore diameter, 10mm in one side, 2mm in inner height),
filled the each graft material and placed on the decorticated carvaria. Perforated titanium
membrane was fixed with resorbable suture materials. The animals were sacrificed at 2, 8
weeks after the surgery. Non-decalcified preparations were routinely processed for histologic

analysis.

236



The results of this study were as follows:

1. Perforated titanium membrane was biocompatible.

2. Perforated titanium membrane had capability of maintaining the space during the healing
period but invasion of soft tissue through the perforations of titanium membrane de-
creased the space available for bone formation.

3. In test 1 group without bone graft material, the amount of bone formation and bone ma-
turation was better than other test groups.

4. Among the graft materials, the effect of freeze-dried bone on bone formation was best.

5. In the test groups using deproteinized bovine bone, demineralized freeze-dried bone,
bone formation was a little.

The spacemaking capability of the membrane may be crucial for bone formation. The com-
bined treatment with the perforated titanium membrane and deproteinized bovine bone or
demineralized freeze-dried bone failed to demonstrate any added effect in the bone formation.
Minimization of size and numbers of perforations of titanium membrane or use of occlusive ti-
tanium membrane might be effective to acquire predictable results in the vertical bone
formation.

Key words : Guided bone regeneration, bone graft materials, titanium membrane
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