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Effect of elastic curved bone drill unit on the distribution of bone cement during percutaneous
vertebroplasty in the calf osteoporotic vertebral model
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Abstract: ObjectiveTo explore the practicable value of elastic curved bone drill unit performing percutaneous vertebroplasty in
calf osteoporotic vertebral model, and to observe its effect on the distribution of bone cement. Methods The calf osteoporotic
vertebral model was established using EDTA-Na, immersion method. Forty osteoporotic vertebrae were randomly divided into 2
groups: group A and group B. Each group had 20 vertebrae for vertebroplasty. Vertebrae in group A underwent routine straight bone
drill puncture, while vertebrae in group B underwent puncture using self made elastic curved bone drill unit. The puncture arc
direction was toward the other side, with the depth of the first 1/3 termination of the vertebral body. Whether the puncture bone drill
and bone cement achieved or crossed over the sagittal midline in two groups was analyzed. Results After 9-day immersion and
decalcification with EDTA-Na,, the osteoporotic vertebral model was successfully established in vitro. In group A, the drill bit
reached or crossed over vertebral sagittal midline in 7 vertebral bodies, and the bone cement distributed beyond the vertebral sagittal
midline in 11 vertebral bodies. In group B, the drill bit reached or crossed over vertebral sagittal midline in 18 vertebral bodies, and
the bone cement distributed beyond the vertebral sagittal midline in 19 vertebral bodies. The effect of drilling and distribution of bone
cement between the 2 groups had statistical significance (P <0.05). Nine vertebral bodies in group A had intraspinal bone cement
leakage, while 4 had in group B, and no significant difference between group A and B was observed ( P >0.05). Conclusion
The self made elastic curved bone drill unit can build an osseous channel that reaches or beyond the vertebral sagittal midline through
only one side transpedicular puncture, then guiding bone cement to distribute to the other lateral pedicle, which can avoid the
disadvantage of bilateral pedicle puncture.
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Fig.2 Figure 2a and 2b show the straight bone drill

and the elastic curved bone drill puncture profile in calf
osteoporotic vertebral body in vitro, showing that at the
same angle puncture, curved bone drill bit can better
cross the sagittal midline. Figure 2¢ and 2d are images
in plain scan CT, showing that after the same puncture
channel, straight drill bit is still Smm from the sagittal
midline, but the elastic curved bone drill can reach and

cross the sagittal midline.
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Fig. 3  Figure 3a shows after straight bone drill
unilateral pedicle puncture, the bone cement distributes
in unilateral vertebral body. Figure 3b shows after
elastic curved bone drill puncture, bone cement can

across the sagittal midline, and even distributes in the

lateral vertebral body.
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Table 1 The number of the vertebral bodies in which the
puncture bone drill and bone cement achieved or crossed over
the vertebral sagittal midline and the occurrence of bone

cement leakage in two groups

s3] AR
dadhd kElR BIRE

sl HERE
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Group  Vertebral

Puncture achieved Leakage of

or over sagittal achieved or over bone cement

midline sagittal midline
A#
2 7 11 4
GroupA 0 3%
B 41 @ ® a
2 © @ @
GroupB 0 18 19 20%

D5 A HILH, ¢ =12.91,P<0.05;Q5 A 411LE, ¢ =8.53,P <
0.05;®5 A 4 H#, ¢ =2.85,P>0.05

Note: (DCompared with Group A, * =12.91,P <0.05; @ Compared with
Group A, x*=8.53,P <0.05; @Compared with Group A, x* =2.85,P >0.05
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