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Abstract

Objective: To establish rat models of femoral condylar defect with different sizes and determine
the critical value of the model. Methods: Twenty eight-week male SD rats were randomly divided
into four groups with five in each group by random number table method. The models of femoral
condylar bone defects were respectively established, with the diameter of 2, 3, 3.5, 4 mm and
depth of 4 mm. Each rat was operated bilaterally, with a total of 10 sides in each group. Micro-CT
scanning and three-dimensional reconstruction were performed 28 days (4 weeks) after opera-
tion, and the healing of bone defects was evaluated by CT-Hedberg score. Results: There was no
animal death after the operation. In the group with defect diameter of 4 mm, 2 rats (4 sides in total)
had femoral condylar fracture during the operation; The gross observation at 4 weeks after oper-
ation showed that the defect in the 2 mm diameter group was filled with more new tissue, and no
obvious depression was found; In the 3 mm diameter group, part of the defect was filled with new
tissue with obvious depression; In the 3.5 mm diameter group, the defect was filled with a small
amount of new tissue and obvious depression was visible; Fracture can be seen at the defect of
femoral condyle in the 4 mm diameter group, with fracture displacement or fracture block falling
off, and osteophyte formation around the joint. The CT-Hedberg score showed that at 4 weeks af-
ter operation, the score of the 2 mm diameter group was significantly higher than that of the 3 mm
diameter group (P < 0.05), the score of the 3 mm diameter group was significantly higher than that
of the 3.5 mm diameter group (P < 0.05), and the score of the 4 mm diameter group was the lowest.
Conclusion: When the diameter of the femoral condyle defect is greater than 3.5 mm, the bone de-
fect is difficult to heal itself, while when the diameter of the defect is less than 3.5 mm; the femoral
condyle defect can heal itself, so the diameter of 3.5 mm is the critical bone defect value of the rat
femoral condyle.
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Figure 1. Modeling photo of femoral condyle bone defect
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Figure 2. Gross photographs of the specimens were obtained at 4 weeks after modeling
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Figure 3. Micro CT three-dimensional reconstruction images of each group at 4 weeks after modeling
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Figure 4. The CT scores of each group were scored at 4 weeks after modeling
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