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Figure1l The construction process of modified rat skull defect model
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Construction and Application of an Improved Skull Defect Model in Rats

ZHANG Yawen?, ZHU Guangxu?, LI Yazhe?, LI Hao?,
WANG Shaoye?, ZHANG Haoyun!, WANG Fenghint
(1. College of Basic Medical Sciences, Weifang Medical University, Weifang 261053, China;
2. College of Clinical Medicine, Weifang Medical University, Weifang 261053, China;
3. College of Animal Science and Technology & Animal Medical School,
Huazhong Agricultural University, Wuhan 430070, China;
4. College of Biological Sciences and Technology,
Weifang Medical University, Weifang 261053, China)

[Abstract] Objective To explore the construction of an ideal skull defect animal model in rats,
and to improve the success rate of skull defect animal model. Methods Forty adult male SD rats
were randomly divided into the control group and experimental group. In the control group, the
traditional surgery method of skull defect model was used, only using a hollow drill and the force
was perpendicular to the skull surface to drill the full-thickness defect of the skull. The modified
surgical method was used in the experimental group rats, by using both hollow and solid drills, and
changing the direction of the drill's force at different stagesin the skull drilling process. The drilling
time, existence of intraoperative complications such as periosteum, dura mater, brain tissue injury and
bleeding, as well as the fixed position and osseointegration of postoperative alumina bioceramical
materials implanted were compared, and the modeling success rate was compared after 8 weeks
between the two groups. Results Compared with the control group, the drilling time of the
experimental group was shortened (P<0.01), the intraoperative complications such as periosteum,
duramater, brain tissue injury and bleeding were significantly reduced (P<0.05), and there was no
displacement and loosening of alumina bioceramical materials after operation (P<0.05), and the
material was well bonded to the skull, and the success rate of modeling was significantly increased
(P<0.05). Conclusion The modified method for skull defect model in rats has the advantages of
short drilling time and less complications. It can greetly improve the success rate of model establishment
and can effectively evaluate the bone repair performance of orthopedic implant materials in vivo.
[Key words] Skull defect; Animal model; Alumina bioceramic; Rats
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