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Abstract

Objective: To explore the relationship between the micro movement of the fractured end and the
direction of tibial fracture healing. Methods: We divided 18 C57BL/6 mice into three groups: sham
operation control group (group A), unstable fixation group (group B) and stable fixation group
(Group C), with six mice in each group. The tibial fracture models were made in groups B and (,
while the fracture treatment was not made in group A. X-ray photography, staining and PCR gene
detection were performed on the 7th, 14th and 21st days after operation in the three groups to
observe the fixation of intramedullary nail at the fracture end, fracture line, callus growth, growth
ratio difference between bone and chondrocytes, and distribution ratio difference between os-
teogenic marker genes ALP, Runx2 and chondrogenic marker genes aggrecan and Sox-9. Results:
In group B, X-ray scanning showed that the insertion of intramedullary needle at the fracture was
good, and the callus formation of mice was less as well as slow on the 7th, 14th and 21st days after
operation, and the fracture line was always clear within 2 weeks and slightly blurred after 3
weeks. In Group C, X-ray scanning showed that the insertion of intramedullary needle at the frac-
ture was good as well as and the calcified callus of mice formed rapidly and more, and the fracture
line was blurred on the 7th, 14th and 21st days after operation. Group A was sham operated con-
trol group. In terms of the staining and gene detection analysis, in group B, from the 7th day to the
21st day, a very small amount of bone tissue was stained red, while cartilage was stained blue in
strips, and cartilage gradually formed. The marker genes of chondrocytes were significantly in-
creased, while the marker genes of osteoblasts were slightly increased, and bone showed the per-
formance of complete fracture healing with cartilage osteogenesis. In group C, from the 7th day to
the 21st day, the bone tissue was mostly stained red, and a very small amount was blue. The
marker genes of osteoblasts were significantly increased, while the marker genes of chondrob-
lasts were slightly increased. It can be seen that the overall performance of fracture healing was
based on the periosteal osteogenesis of osteoblasts; Group A was sham operated control group.
Conclusion: Lower mechanical stress of fracture can promote fracture healing to evolve towards
the direction of osteogenesis in periosteum where osteoblasts grow, which can reduce the risk of
fracture nonunion and delayed healing.
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Figure 1. The production process of a mouse tibial fracture model
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Figure 2. X-ray Findings of stable fixation group (above) and unstable
fixation group (below)
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Figure 3. Staining results of stable fixation group (above) and unstable fixation group (below)
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Figure 4. Comparison of the number of cartilage osteogenic marker genes and osteogenic marker genes in the
Sham surgery control group (Group A), unstable fixation group (Group B) and stable fixation group (Group C)
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