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Abstract

BACKGROUND: In the treatment of osteoporotic vertebral compression fracture, bone-filling mesh container has a significant curative effect. Considering the
operation time, lateral leakage of bone cement and the number of radiation exposure, unilateral approach is better. However, no study compared unilateral
bone-filling mesh container and bilateral bone-filling mesh container from the perspective of biomechanics, lacking certain theoretical data support.
OBJECTIVE: To investigate the biomechanical characteristics and clinical effects of unilateral and bilateral bone-filling mesh container approaches in the
treatment of osteoporotic vertebral compression fracture.

METHODS: (1) A finite element model was established to simulate the treatment of osteoporotic vertebral compression fracture with unilateral and bilateral
bone-filling mesh container. The displacement and stress changes of the whole finite element model of thoracolumbar segment in the unilateral bone-

filling mesh container group and bilateral bone-filling mesh container group were compared and analyzed under 400 N vertical downward loading force

and 7.5N - m bending moment load under four working conditions. (2) A retrospective analysis was performed on 99 patients with osteoporotic vertebral
compression fracture who were treated with bone-filling mesh container from January 2018 to August 2020 in Wuhan Puren Hospital. Of them, 49 patients
were treated with unilateral bone-filling mesh container and 50 patients were treated with bilateral bone-filling mesh container. Bone cement leakage rate,
visual analogue scale score, and Cobb angle change were analyzed between the two groups.

RESULTS AND CONCLUSION: (1) Finite element model: There was no significant difference in the maximum displacement between unilateral group and
bilateral group under axial, forward flexion, left bending, and left rotation conditions (P > 0.05). There was no significant difference in the maximum stress
between unilateral group and bilateral group under axial, forward flexion, left bending, and left rotation conditions (P > 0.05). (2) Clinical trial: The bone
cement leakage rates in the unilateral and bilateral approach groups were 12% and 16%, respectively, and the visual analogue scale score and scoliosis angle
at 6 months after surgery were significantly improved compared with those before operation in both groups (P < 0.001). There was no significant difference in
visual analogue scale score and scoliosis angle between the two groups at 6 months after operation (P > 0.05). (3) From the perspective of biomechanics and
clinical efficacy, unilateral bone-filling mesh container approach is more effective than bilateral bone-filling mesh container approach in treating osteoporotic

vertebral compression fracture.

Key words: bone-filling mesh container; osteoporotic; vertebral compression fracture; finite element analysis; biomechanics; unilateral approach; bilateral

approach
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Table 1 | Material properties of three-dimensional finite element model
of thoracolumbar osteoporosis
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Figure 1 | Establishment of three-dimensional finite element model of
thoracolumbar segment (T,,~L,)
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Table 2 | Introduction of bone filling mesh container and bone cement
material
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Figure 2 | Displacement distribution of the two groups under four
working conditions
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Figure 3 | Comparison of displacement distribution of the two groups
under four working conditions
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Figure 4 | Stress distribution of the two groups under four working
conditions

BN 6 25,

PIZEAR TR 00T B de KN ) B 22 e Jo B 35 1 3L (P >
0.05), UL 5.

[ DN
CO A 4L

KB ) (MPa)

20

10

0
i W= ﬁ;%%

Py AR R) 00 A B R M LA S T e 2 5 S (P> 0.05)
5 | FEER 4 LR TH&RANMAERR

Figure 5 | Comparison of maximum stress distribution of the two groups
under four working conditions
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Figure 6 | Flow chart of group allocation
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Table 3 | Comparison of baseline data between the two groups
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Table 4 | Comparison of surgical indicators between the two groups

45 n FREM (s, min) R rxE HKEBRE (n/%)
(xts, )

A NERZH 49 22.9242.32 20.55+2.32 6/12

KM ZH 50 33.58+1.75 34.15+2.34 8/16

t{E 24.75 24.86

P{E <0.001 <0.001

225 PIAIGRIT AL WAARSE 6 A H K H WK L5y
SRR A BRI R 5% (P < 0.05), MALEA)S 6
AN A E ISR ELPE 7 58 25 P 22 S 20 2 1k
X (P>0.05), W.F&S5.

x5 | MEFAEEENELLTFS SEHNE HEMLR (xxs)

Table 5 | Comparison of visual analogue scale scores and scoliosis angle
between the two groups before and after treatment
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Figure 7 | CT images of a 65-year-old female patient with osteoporotic
vertebral compression fracture before and after surgery
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