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Histomorphological Effects of Extracorporeal Irradiation
on Autografted Cortical Bone of Femur in Rabbits

Jae Do Kim, M.D., On Lim, M.D., Sok Jin Sa, M.D.

Department of Orthopaedic Surgery, Kosin Medical Collage,
Pusan, Korea

— Abstract -

Background Skeletal reconstruction is an inevitable procedure when limb sparing operation
is indicated in the treatment of the malignant bone tumor of extremities. After a bone tumor
is widely resected, several procedures have been used such as tumor prosthesis, allograft,
allograft-prosthesis composite, ordinary autograft, recycling autograft(autoclave, low heat
treated, extracorporeal irradiated) to fill the large osseous defect.

Methods The rabbits were divided into three groups according to the irradiation dose given
to the separated femoral segment ; 0 (controd), 20, and 50 Gy, respectively. A cortical bone
segment of the unilateral femoral diaphysis in rabbit was resected, irradiated extracorporeally,
and reimplanted immediately as an autograft, and then examined over a 8-week period by
plain roentgenography, bone scan, gross and histologic findings.
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Results There were no definite difference among three groups. ; The osteotomy site was

grossly stable with external callus formation. On plain roentgenography, the gap of

osteotomy site was disappeared with abundant external callus formation. On bone scan, the

uptake of radioactive isotope was increased in incorporated site compared with contralateral

one. Histologically, the resorption of the graft began on the outer surface of cortex. New

bone formation was confined around the osteotomy sites. It was much more prominent on

the periosteal side than in the endosteal side in both the control and irradiated groups.
Conclusion These results suggest that bone union is not affected by irradiation of 20 Gy to

50 Gy as used in this study. Therefore, extracorporeal irradiated autogenous bone graft can

be used as a limb preserving procedure for the malignant bone tumor.

Key Word : Autograft, Extracorporeal irradiation, Histomorphologic change.
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(Fig. 3456).

‘irradiation. (x100)

Fig. 4. Bone inéoxporation of osteotomy site at 8 weeks in 20Gy

Fig. 5. Bone incorporation of osteotomy site at 8 weeks in 50Gy irradiation.(x20)
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