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Establishment of a model of radial critical-size defect in juvenile rabbits. Rui Min', Zheng Xin', Wang
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[ Abstract] Objective To establish a radial defect model with different lengths and determine the opti-
mal length of bone critical — size defects in juvenile rabbits. Methods Twenty healthy male New Zealand
white rabbits aged 3 months (2.2 ~2.5 kg) were selected. And 15 mm and 20 mm radial bone defects were
made randomly in bilateral radius respectively. Based upon defect length, radiuses were divided into group A
(15 mm) and group B (20 mm) (n =20 each). At Day 1 and 4 — week intervals postoperatively, computed
tomography ( CT) scans were performed. The healing of bone defect was evaluated with CT-Hedberg scores.
The rabbits were sacrificed at 12 weeks postoperatively and forearms were harvested for gross observations and
histological analysis of new bone formation. Results All rabbits survived after operation. Continuous bridged
callus with a smooth surface were observed in 19 (95% ) in group A. However, both ends were closed in group
B and defect area was filled with fibrous tissue. In group A, perfectly plastic cortical bone was observed on CT
images at 12 weeks postoperatively. And small amount of callus was found at both ends and ulnar side of radius
in group B with closed marrow cavity. CT-Hedberg score comparison showed a significant difference between
groups A and B at each timepoint postoperatively (3.0 +0.6,3.9+0.3,4.0+0.2vs1.6+0.5,2.7 0.6,
2.9+0.6, P<0.05). Histological analysis showed that bone defect in group A had been repaired perfectly
and neonatal revascularization was also present. In group B, the ends of defects were closed and defect area
was filled with fibrous tissue. Conclusion A model of radial bone defect has been established in juvenile rab-
bits. And 20 mm is the most ideal length.
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Fig. 1 Gross observations at 12 weeks postoperation; Fig. 2 CT sectional views of group A postoperation; Fig. 3  CT sec-
tional views of group B postoperation; Fig. 4 Histological evaluations of defects at 12 weeks postoperation ( HE staining x 20)
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