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Biomechanical assessment of a vertebral body reconstructed using artificial bioceramic vertebral body and

anterior anatomical vertebral plate

Abstract

AIM: Based on thoracolumbar anatomy, we designed and developed anterior anatomical vertebral plate and bioceramic
artificial vertebral body, and performed the biomechanics test in the calf spines reconstructed using anterior anatomical
vertebral plate, Kaneda device, and artificial bioceramic vertebral body.

METHODS: The experiment was performed at the State Key Laboratory, Department of Mechanics, Huazhong University of
Science and Technology from October 2001 to June 2002. Forty fresh calf spines (L1-L5), provided by the laboratory of
Huazhong University of Science and Technology, were divided into normal group, artificial bioceramic vertebral body group,
anterior anatomical vertebral plate fixation and bone graft group, Kaneda device fixation plus bone graft group, and bone
graft alone group. The vertebral specimens were subjected to nondestructive biomechanical tests performed using a three—
dimensional biomechanics measurment system (designed with Huazhong University of Science and Technology).

RESULTS: (WThe bone graft group was unstable at each direction. @The anterior anatomical vertebral plate was better than
Kaneda device when the spine was forward bended or backward extended. (3)The anterior anatomical vertebral plate was
slightly better than Kaneda device when the spine was right rotated or bended. @The stability of Kaneda device was better
than the anterior anatomical vertebral plate in the left side of Kaneda device. ®The stability of artificial bioceramic
vertebral body was the best at each direction, and significantly better than Kaneda device and anterior anatomical
vertebral plate lateral, but similar to normal spine.

CONCLUSION: The artificial bioceramic vertebral body and anterior anatomical vertebral plate can construct the stability

of spine
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