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Abstract: Objective To analyze the biomechanical effect of the volume and distribution of bone cement on the adjacent
vertebrae using 3D finite analysis. Methods Using Mimics 10. 0, Geomagic studio 11.0, HyperMesh 11.0, and Abaqus 6.9
softwares, a geometric reconstruction of the vertebral body was developed using the CT 3D reconstruction data. The finite model
was established according to the volume and distribution of bone cement. The loading was performed to investigate the force
distribution of the adjacent vertebrac. Results Under the vertical loading, the von Mises stress on the cortical bone of T12 was
29. 49 MPa in the unilateral 2 ml bone cement perfusion. The von Mises stress on the lower endplate was higher to 3. 93 MPa in the
unilateral across the midline 2 ml bone cement perfusion. The von Mises stress on cortical bone of L2 was 15.29 MPa in the
unilateral bone cement perfusion. The von Mises stress on the upper endplate was 4. 53 MPa in the unilateral across the midline 2 ml
bone cement perfusion. Under the lateral bending load, the von Mises stress on cortical bone of T12 was 114. 83 MPa in the
unilateral across the midline 4 ml bone cement perfusion. The von Mises stress on the lower endplate was 8.62 MPa in the
bipedicular 4 ml bone cement perfusion. The von Mises stress on cortical bone of L2 was 96.41 MPa in the unilateral across the
midline 4 ml bone cement perfusion. The von Mises stress on the upper endplate was 9. 80 MPa in the unilateral across the midline

4 ml bone cement perfusion. Under the rotating load, the von Mises stress on cortical bone of T12 was 119. 42 MPa in the unilateral
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2 ml bone cement perfusion. The von Mises stress on the lower endplate was 8. 77 MPa in the unilateral 2ml bone cement perfusion.

The von Mises stress on cortical bone of L2 was 146. 31MPa MPa in the unilateral 2 ml bone cement perfusion. The von Mises stress

on the upper endplate was 7. 84 MPa in the unilateral 2 ml bone cement perfusion. Conclusion The volume and distribution of

bone cement are the most important determinant in adjacent vertebrae fractures. The direction of the mechanical loading is also

closely related.
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Fig.2 The von Mises stress under the standing load. A

unipedicular (2 ml) ; B unipedicular across the midline (2
ml) ; C: bipedicular(4 ml); D: unipedicular (4 ml); E
unipedicular across the midline (4 ml); F. bipedicular (8
ml)
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Fig.3 The von Mises stress under the lateral bending load.
A; unipedicular (2 ml) ; B unipedicular across the midline
(2 ml); C; bipedicular(4 ml); D unipedicular (4 ml) ;
E: unipedicular across the midline (4 ml); F. bipedicular
(8 ml).
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Fig.4 The von Mises stress under the rotating load. A
unipedicular (2 ml); B: unipedicular across the midline
(2 ml); C: bipedicular(4 ml) ; D; unipedicular (4 ml) ;
E: unipedicular across the midline (4 ml) ; F. bipedicular

(8 ml).
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