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Changes of bone mineral density and biomechanical properties of
the femur after ipsilateral tibia fracture and fixation in rats

LI Xiao-jie*, HOU Yong-fu?, LI Jin-chuan®, CHEN Meng-shi®, ZHU Zhi-min®(a. West China College
of Stomatology; b. College of Architecture and Environment, Sichuan University, Chengdu 610041, China)

Abstract: Objective To investigate the changes of bone mineral density (BMD) and biomechanical properties of
the femur after ipsilateral tibia fracture in rats, and its relationship with the tibia fracture union. Methods Forty 3-
month-old female SD rats were divided into 2 groups randomly and evenly. the surgery group and the control
group. The surgery group received middle shaft fracture and fixation surgery on the right tibia. BMD of the right
femur was measured both before the surgery and at 2nd, 4th, 6th, 8th, 10th, 12th week after the surgery, re-
spectively. Ten rats in the surgery group and ten rats in the control group were executed at 6th and 12th week af-
ter the surgery, respectively, to test the biomechanical properties of their right tibia and femur. Results The ra-
diological union rate and mechanical union rate of the tibia were 50% and 70% , respectively, at 6th week after the
surgery, and those at 12th week after the surgery were both 100%. At 2nd, 4th, 6th, 8th week after the surgery,
BMD of the right femur in the surgery group was significantly lower than that in the control group (P <0.05).
Compared with the control group, there was no statistical difference in BMD of the right femur at 10th, 12th week
after the surgery. Biomechanical properties of the right tibia and femur at 6th week after the surgery showed obvi-
ously worse than those at 12th week after the surgery (P <0.05). Analysis showed that the fracture union was
highly related with mechanical properties of the tibia ( P <0.01) , which was also highly related with BMD and me-
chanical properties of the femur ( P<0.001). Conclusions In the early stage of tibia fracture, disuse osteoporo-
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sis might occur due to the decrease of BMD and worse mechanical properties in the ipsilateral femur, but as the
tibia fracture united, BMD and biomechanical properties of the femur became normal again.
Key words; Fracture; Osteoporosis; Bone mineral density; Fixation; Mechanical properties; Biomechanics
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Fig.4 Changes of mechanical properties of the right tibia and femur after the right tibia middle shaft fracture surgery in rats (a) Elastic
modulus, (b) Maximum load, (c)Bending stiffness
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