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AN EXPERIMENTAL STUDY OF EFFECTS OF THE FIBRIN ADHESIVE ON
BONE FORMATION PROCESS AFTER FREEZE DRIED DEMINERALIZED
ALLOGENEIC BONE GRAFTS

Chi-Kyeong Kim*, Soo-Nam Kim, Seung-Ki Min

Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Wonkwang Universily

Allogeneic bone grafting has vecently been used in oral and maxillofacial vegions to vestore
the cosmetic and functional problem. There are several types of allogeneic bone grafts 3 bone
powder, bone chips, bone blocks. Empirically, it is thought to be better to combine the allogeneic
bone chips to any type of tissue adhesive not to displace during packing and condensing. But,
there are no reports about using tissue adhesive in allogeneic bone grafting.

This experimental study is designed to investigate the effect of the fibvin adhesive on bone
healing process after demineralized allogeneic bone grafting in 60 rats. In control groups (30
rats), routine demineralized allogeneic bome grafting were done in 7 X 7mm calvarial bone
defects which were drilled intentioally. And we used the fibrin adhesive for holding the bone
particle in experimental groups (30 rats).

Each experimental specimen was sacrified at 1, 2, 4, 6, 8 weeks postoperatively

The results were as follows .

1. The degree of inflammatory cell infiltrations were more prominent in experimental than
in control groups till 2 weeks.

2. Early fibroblast proliferation and new capillary proliferation were uncorporated around graft
sites in the experimental groups later than in control groups at early stages.

3. Osteoblastic activity in control group was more prominent at 2 weeks.

4. Osteoclastic activily in experimental groups was more prominent than in control group till
4 weeks.

5. New bone formation was more in control group than experimental group tll 3 weeks, but
similar appearance after that time.

As above results, initial bone healing within 2 weeks were more processed in without adhesive
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group than with adhesive group. But above 4 weeks, similar bone healing were observed.

Key Word © Freeze-dried, Allogeneic bone, Fibvin adhesive
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FIGURE 1. Fibrin adhesive (Beriplast) sam-

ple.
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FIGURE 2. Prepared allogeneic bone chip.
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+

Thrombin

Fibrinogen

(Fibrin Adhesive )

FIGURE 3. Mechanism of formation of fibrin

adhesive
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FIGURE 4. Operative procedure in allogeneic
bone grafting in rat calvarial
bone.
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Table 1. The Degree of Inflammatory Cell Infiltrations.

Control Group

Beriplast Group

1 week ++ +++
2 week + + 4+
4 week + +
6 week + +
8 week + +

(+ 5 trace, + s mild, ++ ; moderate, ++ + ; severe)

Table 2. The Degree of New Capillary Proliferations.

Control Group

Beriplast Group

1 week + ++
2 week ++ ++
4 week + +
6 week + +
8 week + +

(+ 5 trace, + ; mild, ++ ; moderate, + -+ -+ ; severe)

Table 3. The Degree of Fibrous Tissue Formation.

Control Group

Beriplast Group

1 week -+ +
2 week + + +
4 week +++ +
6 week +++ + +
8 week +++ +++

(4 5 trace, + 3 mild, + -+ ; moderate, + -+ +; severe)

Table 4. The Degree of Osteoblastic Activity.

Control Group

Beriplast Group

1 week + +

2 week + +

4 week + +

6 week + -+ ++
8 week +++ ++ -+

(4 5 trace, + ; mild, ++ ; moderate, + + +  severe)
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Table 5. The Degree of Osteoclastic Activity.

Control Group Beriplast Group
1 week + +
2 week + ++
4 week + +
6 week + +
8 week + +

(4 5 trace, + ; mild, + -+ : moderate, + =+ + ; severe)

Table 6. The Degree of New Bone Formation.

Control Group Beriplast Group
1 week + -+
2 week + +
4 week + +
6 week ++ +
8 week ++ -+ -+

(4 5 trace, + ; mild, + =+ ; moderate, +—+ + ; severe)
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Photography of control group at 1 week postoperatively. Moderate inflammatory
cell infiltration and fibrous tissue arranged near the grafted bone. Slight increased
osteoblastic activity has showed (H&E, X 100).

Photography of control group at 2 weeks postoperatively. New bone fromation
has showed or grafted bone itself and increased cellularity around the grafted
bone (MT, X 200).

Photography of control group at 4 weeks postoperatively. Increased new bone
fromation between the intergrafted bone and new capillary proliferation has sho-
wed (H&E, X 200).

Photography of control group at 6 weeks postoperatively. Abundant new bone
formation and contiued osteoblastic activity (H&E, X 200).

Photography of control group at 8 weeks postoperatively. Well formed bone has
showed (H&E, X 200).

Photography of experimental group with fibrin adhesive at 1 week postoperatively.
Abundant inflammatory cell infiltration and less cellularity around grafted bone
has showed (H&E, X 100).

Photography of experimental group with fibrin adhesive at 2 weeks postoperati-
vely. Inflammatory cell infiltration has remeined partially and osteoblastic activity
in the grafted bone has examined (H&E, X 100).

Photography of experimental group with fibrin adhesive at 1 weeks postoperati-
vely. Small inflammatory cell infiltration has remeined partially and new bone
formation has increased (H/T, X 100).

Photography of experimental group with fibrin adhesive at 6 weeks postoperati-
vely. Postoperatively. New bone formation between the grafted bone and increased
cellularity near the periphery of host bone (H&E, X 100).

Photography of experimental group with fibrin adhesive at 1 weeks postoperati-
vely. Well formed new bone and active osteoblastic activity has showed (H&E, X
100).
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