55 32 4555 9 FpE R 2 TR Vol.32 No.9
2024 4F 9 A China Medical Engineering Sept. 2024

DOI: 10.19338/j.issn.1672-2019.2024.09.003

- &

P BURERIBRTEACE K IEAT b HEGAR 75500

THE, EXA, E, i
(LSRR U B B IR BEBE, %2 03k 0140105 2 ST RHER:, 1% 13k 014017)

WE: BY @BaZBERARTENDFZIN, PFRMER L FENF KRGS EFHERIZRXEAG0, %
AKJG B 3 fEIE B Ao 7 B AR B I 69 WP, 08 97 IBAE SR BAE B AN B KR F R R HERAL . Fik R
FaF R CT 44, A A Mimics. Geomagic Wrap. SolidWorks. Ansys Workbench 4 2k 4 4 22 52 B 5 5K 64 JRAE A FR T AR
A, FMENBERJITNR, B, AT AT, Ak, Lk, SEZEHRESH, WREANERFALEFENRRZH
BRI TR R A Yrafe EAR, BR O RIELTEMEZ A FRTAR . MR = R TR R e K AhiE
HP IR ERAALKRBBEAFTCEA A, TAAERAR, TARTT—F ey R, BT 5HH L LIF K
FENEBIMEN SO 2 FiE . AW EH R AR R R R EFRAITFEL (P>0.05), BEAMENE I FEAN
1mL, 4 mLA=7 mL ‘B RRGESHZIEF B KRENEGIE m ETHRAETZHRREARRLTE, ZFA4%T5FE
SL(P<0.05), &5i H RBARM EIRES e S5 fe J RFHERERRRENSER TR LIS, Loz
R Ao AR 0 BB AR W EAN 4~T mL (50%~100%) B KR AEL B RAFRI AR, 2R R EBUEANE] 100%, B KRS
e R K, TAHIERETRZES .

KEIFE: B AKRAMNFRYAR; BN, FARR; ART; B

FESES: R687.3

Effect of minimally invasive intervertebral space bone cement
injection on upper and lower vertebral body stress

YU Ze', HUO Wentao, WANG Jianxin’, YANG Ting’
(1. The First Affiliated Hospital of Baotou Medical College, Inner Mongolia University of Science and Technology,
Baotou, Inner Mongolia 014010, China; 2. Inner Mongolia University of Science and Technology,
Baotou, Inner Mongolia 014017, China)

Abstract: [Objective] Through the establishment of a lumbar spine model for biomechanical analysis, the influence of bone
cement injection in the intervertebral disc on the maximum stress of the upper and lower vertebrae was studied, so reduce the risk of
vertebral fractures during exercise and labor in later patients, and provide experimental data and reference for the treatment of
lumbar pain and the operation of bone cement injection in the intervertebral space. [Methods] The required CT data was obtained,
Mimics, Geomagic Wrap, SolidWorks, Ansys Workbench and other software were used to construct the finite element model of the
lumbar spine required by the experiment, and the constructed model's forward bending, backward extension, left bending, right
bending, left rotation, right rotation, and standing motion state were analyzed. The influence and change trend of the stress of upper
and lower vertebrae with different amount of bone cement injected at different positions were compared. [Results] The three-
dimensional finite element model of lumbar spine was successfully established. The results of analyzing the constructed three-
dimensional finite element model of the lumbar spine in various movements were within the reference range of the previous
literature data, and the model can be considered valid for the next experimental study. Through analysis and study, it was found that
bone cement injected into the left, middle and right sides of the intervertebral disc had no significant difference in the maximum

stress on the vertebral surface (P>0.05). Moreover, the maximum stress on the upper and lower vertebral surfaces decreased
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significantly with the increase of the injection amount of bone cement after 1 mL, 4 mL and 7 mL of bone cement were injected into

the intervertebral disc,and there were significant differences (P<0.05). [Conclusion] Considering the fact that the actual movement

of the human body is more diverse and complex and other comprehensive factors, it is more reasonable to inject bone cement into

the intervertebral disc. Based on the previous literature and this experimental study, injecting 4 mL to 7 mL (50% to 100%) bone

cement into the intervertebral disc can achieve a good effect, but it is not recommended to inject 100%, because the risk of bone

cement leakage is too large, it can provide reference for clinical treatment.

Keywords: percutaneous cement discoplasty; lumbar spine; bone cement; finite element; stress
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