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Biomechanical characteristics analysis on discs with Coflex fixation on the different segments of lower lumbar spine
WU Xin-lei,WU Li-jun™,ZHENG Rong-mei,WANG Ji-song,XU Hua-zi,ZHOU Yang,and WU Ai-min. *Institute of Digitized
Medicine ,Wenzhou Medical University , Wenzhou 325035, Zhejiang , China

ABSTRACT Objective: To investigate the biomechanical differences between the surgery and adjacent segments of inter-
vertebral discs in the lower lumbar spine,which were implanted with Coflex into the segments of L, 5 and LsS,, respectively.
Methods: Three finite-element models (the model of the intact lower lumbar sacrum, the L, 5 and LsS, segments implanted by
Coflex) were developed,respectively. According to the spinal three-column loading theory,three models were forced by the
physiological loads of upright standing,flexion and extension. The stress of the different areas of the disc annulus,the changes
of intervertebral dorsal height and the degree of nucleus pulposus pressure were compared and analyzed. Results: Coflex im-
planted into the L, 5 and LsS, segments in compression and extension could both decrease the stress of the posterior area of in-
tervertebral disc in the surgery segment,resist the changes of the intervertebral disc dorsal height and reduce the perssure of
nucleus pulposus. Furthermore, the stress of the LsS, segment decreased when Coflex fixed the L, 5 segment in extension. How-
ever,when Coflex fixed the LsS, segment, the stress of L, 5 segment had no significant changes. Conclusion : Coflex fixing the
L, s and LS, segments can effectively decrease the stress of the surgery segmental discs,respectively. Furthermore , Coflex fix-

ing L, 5 segment may play a biomechanical role in reducing the stress of LsS, segment.
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Fig.1 Finite element models 1a. The Intact model 1b. Ly s model 1c. LsS; model
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Fig.2 Top view of intervertebral disc’s transverse section. The schematic of eight locations on the outer profile of the annulus ~ 2a. L, s segment

2b. LsS; segment
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Tab.1 Stress value on the different locations of L, s segmental annulus among three FE models under three physiological loads

(kPa)
AR A RO i 1 HIZE 2 HiAT 3 £ 4 Al 5 JZE 6 Jati1 Je i 8
JENA Intact F5 79.81 69.50 87.66 102.81 108.28 158.40 152.81 177.53
Ly s 570 108.41 88.39 111.88 89.48 114.14 110.28 122.64 126.85
LsS, #7 80.02 69.49 87.77 102.52 108.07 158.14 152.56 177.46
T Tntact FR 149.75 119.05 153.58 127.01 154.29 148.28 169.34 174.20
Ly s 570 154.37 125.27 155.64 122.25 152.66 143.96 159.09 165.56
LsS, 578 149.30 118.27 153.66 126.21 154.90 148.47 170.38 174.88
Je i Intact F55#4 48.08 49.91 58.23 107.69 92.75 174.00 152.90 194.84
Ly s 570 85.10 69.92 89.85 73.22 95.20 93.48 104.58 107.73
LsS, Al 47.83 49.48 57.45 107.30 91.51 174.02 152.39 194.87

R2 BWMERZEIEAT 3 MER LS, TRAHRTRAEMERIM KA (kPa)
Tab.2 Stress value on the different locations of LS, segmental annulus among three FE models under three physiological
loads (kPa)

AR A RO i 1 HIZE 2 HiAT 3 £ 4 Al 5 JZE 6 Jati 1 Je i 8
BT Intact F55#4 84.29 83.30 88.38 99.42 143.21 141.02 190.58 138.61
Ly s 570 91.09 89.46 94.38 98.82 140.31 136.03 184.93 133.62
LsS, #7 87.84 86.19 92.72 97.08 137.12 132.65 176.63 127.17
T Tntact FR 157.55 154.65 161.95 157.08 204.49 179.41 232.31 163.46
Ly s 570 157.38 157.99 159.59 166.44 207.13 186.59 239.32 169.95
LsS, #7 143.02 139.39 149.41 139.12 189.61 174.16 229.68 162.83
Je i Intact F55#4 38.54 35.73 44.43 62.76 119.29 125.89 183.15 134.44
Ly s 570 49.16 4458 54.44 58.93 113.38 114.33 169.20 122.66
LsS, Al 57.55 57.34 61.59 77.21 111.07 114.38 152.51 111.77
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Tab.3 Strain value on the dorsal height of the different
intervertebral disc segments among three FE models under
three physiological loads (107?)

AR A ROTRE R Las %&mm i LS ﬂﬁﬁﬁ iy
55 2 vy R 5 BE 1oy 7B
f=va Intact F7] 1.89 1.06
Ly s 1574 1.21 1.01
LsS, 578 1.89 1.04
TS Intact FE#4 1.50 1.03
Ly 5 A5 1.53 1.06
LsS, 578 1.51 1.03
Je i Tntact F58 2.19 1.20
Ly s 15555 1.07 1.12
LsS, A%l 2.19 0.92
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Tab.4 Maximum and minimum pressure value on the
nucleus pulposus of the different intervertebral disc segments
among three FE models under three physiological loads (kPa)

I —— .L: L E&%ﬁﬁ’f WE L;S, %E&%ﬁﬁf MIE
BmAME  B/ME mKE &ME
Hor Intact 575 3.63 27.11 6.63 27.11
Ly s 15780 2.00 18.53 6.53 26.38
LsS, 578 3.63 27.07 5.34 24.46
)Y Intact F7] 5.00 30.74 10.05 4091
Ly s 5780 3.35 27.06 10.13 41.66
LsS, 578 5.15 30.75 7.95 33.86
Ji Intact &7 8.87 40.65 4.22 24.13
Ly 5 A595Y 2.77 16.08 5.26 23.94
LsS, 578 8.83 40.62 4.03 20.55
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