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The effect of radiotherapy on bone formation in rabbit mandible distraction during consolidation
phase TIAN Lei, HE Li-sheng, LIU Xiang-yu. Department of Oral and Maxillofacial Surgery, College of
Stomatology , Fourth Military Medical University,Xi'an 710032 ,China
Corresponding author ; LIU Xiang-yu , Email : madisonliu@ 163. com

[Abstract] Objective To evaluate the effect of radiotherapy on new bone formation in rabbit mandibles
distraction during consolidation period . Methods Thirty New Zealand white rabbits were randomly divided into three
groups. Group A received corticotomy in both sides of mandible and then began to activate 5 days after surgery. The
distractor was stretched 0.5 mm each time and two times each day in the distraction period of 10 days. The fixation
period was 10 weeks. Group B were treated as Group A in the beginning. While at 4 weeks after consolidation , Group
B was irradiated by linear accelerator with 27 Gy in 5 fractions which was 5.4 Gy in each time every other two days.
All animals were sacrificed 10 weeks after consolidation , and the callus in distraction area were harvested and
assessed by X-ray photograph , histological observation ,bone histomorphometry analysis ,bone densitometry ,as well as
biomechanical test. Results New bone formation can be obtained in all distracted mandibles . X-ray examination
showed no significant difference of new bone formation between irradiated and non -irradiated group. Histological
observation showed new woven bone lining up in order can be obtained in all groups while there were more cartilage
islands in the irradiated group and less mature . The contents of bone histomorphometry also supported the histological
findings and the bone density analysis showed no difference between irradiated bone and normal distracted bone . The
result of 3-point bending test demonstrated the biomechanical strength of new formed bone of no -irradiated group was
better. Conclusions It seems that radiotherapy is feasible in the early stage of consolidation during osteogenesis
distraction , although the new bone contains more cartilage component and lower mechanical strength .
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