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Effects of vascular distribution in the thoracolumbar vertebral body and puncture in
the safe zone on bone cement leakage
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Abstract

BACKGROUND: According to the research, bone cement leakage has been mostly connected with
vertebral venous return in the vertebroplasty treatment for vertebral compression fractures.

OBJECTIVE: To analyze the vascular distribution of the thoracolumbar vertebral body, providing the
theoretical basis for the prevention of bone cement leakage during the implementation of vertebroplasty.

METHODS: There were 100 vertebral compression fracture patients, 30 of whom with T, vertebra fracture,
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17 with T, vertebra fracture, 25 with L, vertebra fracture, and 28 with L, vertebra fracture. They were examined
with CT before operation to detect the distribution of venous grooves, the position of safe zone and venous
grooves in the vertebra.

RESULTS AND CONCLUSION: There was no significant difference in the distribution of venous grooves of the
four groups. The data indicated that the course of venous grooves and the scope of safe zone among the
vertebral body remained relatively constant. No statistical difference was noted in the average height of vertebra,
vertebral pedicle or venous grooves plane in the vertebra, giving evidence that vertebral pedicle lies in the top 2/3
of the vertebra and venous grooves lies in the top 2/3 of the vertebral pedicle. There were constant safe zones in
the thoracolumbar vertebral body. Improving the angle of puncture during the implementation of vertebroplasty
contributes to the decrease of bone cement leakage.
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Figure 1 Connect the end point and the top point of the
vertebra, treating the extension line as longitudinal
axis. Find the longitudinal axis from top point
vertebral canal, and then draw vertical line for the
longitudinal axis, which is called lateral axis. The
intersection point of longitudinal axis and lateral axis
is the base point that helps to measure the vessel of
the vertebral body. From the base point to the main
course of the right and left venous grooves, there
are angel 1 and angel 2.
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Figure 3 The red line plane of CT is venous grooves plane
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Figure 4 The height of the vertebra, vertebral pedicle and
the height from venous grooves to the top of
vertebra
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Table 1 The comparison of angles 1, 2 and the scope of safe

zone among the vertebral body (xts, °)

415 n gL g2 22X
T 30 53.18+9.90 119.60+2.00 69.33+19.09
Tiz 17 56.20+6.55 117.60+7.43 62.33+10.79
Ly 25 50.00+8.50 120.30+11.60 65.00+£17.58
L, 28 58.00+10.80 120.60+12.00 64.67+18.01
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Table 2 The comparison of the height of the vertebra (H1), the
height of the vertebral pedicle (H2) and the height from
venous grooves to the top of vertebra (H3) among
vertebral body (X+s, mm)
4151 Hi Ha Hs
Tu 28.50+0.29 18.50+0.09 13.70£0.11
Tiz 26.90+0.72 19.10+2.74 11.00£1.21
[ 29.40+1.46 18.80+0.34 13.10+3.51
Lo 27.80£2.37 17.40+1.68 11.30+1.28
415) H2/H1 H3/H1 H3/H2
T 0.65+0.00 0.48+0.00 0.74+0.00
T 0.71+0.12 0.41+0.05 0.58+0.09
Ly 0.64+0.04 0.45+0.12 0.70+0.18
L, 0.65+0.10 0.41+0.05 0.64+0.09
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