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Purpose : The purpose of this study is to determine the efficacy of bioactive hydroxyapatite obtained from
the porcine cancellous bone for the treatment of bone defect and nonunion.

Materials and Methods : Porcine cancellous bones were heat-treated at 13000 for 2 hours. The chemical
compositions, calcium to phosphate ratio and microstructures of mineralized porcine bone were examined. For
invivo implantation, bone defects were made on the anteromedial aspects of proximal tibia in 7 beagle dogs
and these artificial bones were inserted. Plain X-ray was taken at every 2 weeks interval for radiologic evalua-
tion. At 12 weeks, specimens were evaluated histologyically with hematoxylin and eosin stain.

Results : The composition and morphology of mineralized porcine cancellous bone were similar to those of
heat-treated human cancellous bone. Radiographs showed union at the host bone-bone block interfaces. At 12
weeks, all uniform and substantial new bone formations were observed.

Conclusion : This mineralization technique has several advantages such as no disease transmission, no
immune reaction, excellent biocompatibility, and cost-effectiveness. Consequently, mineralized porcine cancel -
lous bone showed an effective osteoconductivity.
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Fig. 1. The Results of X-Ray Diffractometer of human cancellous bone(close heating, A), porcine cancellous
bone(close heating, B) and porcine cancellous bone(open heating, C). The porcine bones were composed of
hydroxyapatite(HA.) and trical cium-phosphate(3-TCP, *) in Bone A, but HA only in Bone B.
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Table 1. Results of Energy Dispersive X-Ray Spectrometer

Human cancellous bone Porcine cancellous bone
Heat treat condition Close Close Open
calP 1.71 1.48 1.65
1.68 1.50 1.66

Fig. 2. Findings of Scanning Electron Microscopy (x 30). A. human cancellous bone with close heating, B. porcine
cancellous bone with close heating, C. porcine cancellous bone with open heating. The microstructures of both
bone blocks were similar to human cancellous bone which showed various pore size(pore size : 300~6000 ).
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Fig. 3. Serial Radiologic Findings. The 10 sized bone defect was made on medial side of proximal tibiain a beagle
dog. The mineralized porcine cancellous bone was inserted into the bone defect. At 3 months after operation,
the trabeculation was continued to the bone defect side compared to the immediate post-operative X-ray. A.
immediate post-operation, B. 1 month after operation, C. 2 month after operation, D. 3 month after operation.
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Fig. 5. Histologic findings of 3 months after operation
(HE stain, x 100). Osteoids formed between (HE stain, x 400). Osteoblastic linings were
pores of porcine mineralized cancellous bone. observed in the newly formed osteoid.

Fig. 6. Junction of artificial bone-cancellous bone(HE  Fig. 7. Some fibrotic regions were observed in the graft-
stain, x 100). The trabeculation was continued ed sites(HE stain, x 100).
from cancellous bone to the grafted site.

Table 2. Summary of Histologic Findings

] Radiology(+/-) Histology (+/++/+++)
Group Animal No.
Union Resorption Osteoblast lining Ostseoid  Fibrotic region

1 1 - - + + +++

2 + - + ++ +
2

3 + - ++ + ++

4 + - +++ ++ +
3

5 + - ++ + +
4 6 + - ++ ++ +
5 7 + - +++ ++ ++
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