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An invitro biomechanical study of treatment for lumbar spondylolithesis using nail -grooved tail steel plate and
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intervertebral implant (Wendeng Fusion Cage, WDFC)

ABSTRACT Objective:To evaluate the biomechanics of treatment for lumbar spondlolisthesis using nail-grooved tail steel
plate and WDFC( Wendeng Fusion Cage )implant. Methods: There were nine permanent waist-sacrum wet bone (1;—S;) in 1 to
2 clay-cold hours including 6 men and 3 wemen. They were seldom separated into 3 groups,which were fixed by nail-grooved
fail plus WDFC. The model was separate into two kinds for single and across. With electrometry,deal experiment date with
Graftool software. Each piece should betested twice respectively. Results: The single and across segment non-destructive com-
pression experiment. No-mid-compression from O to 750 N, the related coefficient and curves had no obvious change on in-
clined rate. In the single segment curvedly serial experiment, the stress at all point measured by two sides steel plate was mostly
linear growth. In the across segment curvedly serial experiment, the inclined rate become big and appear anisomerous. Conclu-
sion: It’s proved by biomechanics that the steel plates with single furrow and cylinder wing plus WDFC has a good stability to
cure lumbar vertebra slips.
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Fig.1 Nail-grooved tail steel plate and WDFC  Fig.2 WDW-3000 electric almighty experimental machine
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Fig.3 Response piece and test point(single section and across section )
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Fig.4 Model of test piece in the test plastform Fig.5 Schematic drawing of loading Fig.6 The map of the test scene of bent—twist
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Tab.1 Test of mono-segment non-failure compression(x+s )

NEE
iy ™ ESp——— T
) RN AR RO I 2% S P Loz
A1 M 2 a3 M 4 1 M 2 M3 M 4 M1 M 2
150 79.5+1.5 146.6+1.5 128.9+1.5 99.3+1.3 -228.3+1.7 -152.1x1.4 90.8+1.9 65.3+1.7 -100.9+1.4 -90.1x1.2
300 271.9+1.8 293.1x1.2 227.1+2.3 169.4+1.5 -349.6+1.6 -252.1+1.9 129.2+17 87.9+1.8 -262.1+1.8 -251.9+1.4
450 439.3+2.1 444.6x1.5 328.0+1.8 240.1+1.4 -469.0+1.9 -351.8+2.1 168.1+2.0 100.6+2.1 —4229+1.9 -411.3+x1.3
600 600.3+1.8  592.3x1.4 427.5x1.6 310.6x1.3 -588.6+1.3 -452.9+22 2089+2.3 122.3+2.3 -583.48+2.1 -572.2+1.4
750 748.6£2.0  742.5+1.5 528.7x1.9 372.5+1.8 -708.0+1.8 -553.0+2.3 241.2+1.9 144.6x1.9 -723.6x1.9 -712.8+1.6
) P ARE
Hofiy — ; §
N) Je o, sl M= Tl Lo In 2k
M3 Wi 4 a1 a2 M5 3 s 4 a1 s 2 53 M i 4
150 241.4+1.8 -128.3x1.7 -124.1x14 96.1x1.7 72.1x£1.2 -47.3x1.7 -169.9+1.8 -801+1.7 56.3x1.7 52.8+1.6
300 26106+2.0 -168.9+1.6 -222.4+2.1 1859+1.7 102.9+1.8 -87.9x1.8 -270.1x1.7 -180.2+1.6 106.5t1.5 103.9+1.9
450 2829+1.7 -208.4x1.7 -324.1x19 2759+2.1 133.5£1.9 -127.9+1.7 -369.9+1.9 -279.9+2.0 156.5+1.8 152.8+1.9
600 303.8+2.2 -249.1+1.9 -422.4+1.7 366.4+1.8 163.4+1.8 -167.8+1.8 —470.9+2.4 -380.3+2.1 206.3+1.9 203.9+1.8
750 323.9+1.9 -290.9+1.9 -523.5+1.6 456.8+1.9 193.5+2.4 -207.5£1.9 -572.8+2.1 -481.2+1.9 256.3+2.1 252.6+1.9
£2 BURTRENSNTSHEOER (BEE) (1)
Tab.2 Test of trans-segmental non-failure compression(x+s)
R AE(H
Hti Ny e ;
N e AR COERWIIE=1 =R RWYIIE=?
M1 M e 2 MR 3 ML 4 A1 MR 2 ML 3 ML 4 M1 MR 2
150 88.1+1.6 26.9+1.4 56.2+1.2  48.1x1.2 -50.1x1.5 -25.1x1.3 123.1+1.8 140.3x1.8 -529+14 -11.1x1.2
300 155.7+2.1 49.2+1.2  100.3x2.1  90.2+1.3 -75.1x1.6  -69.7+1.8 180.3x1.8 200.1x1.9 -80.3+1.7 -22.6+1.3
450 233.2+2.4 73.1x1.1 180.2+1.7 165.3+1.7 -106.1+1.8 -113.8+2.0 192.2+2.1 255.3+2.1 -115.7+1.9 -44.3x1.2
600 312.8+2.0 120.4+1.4  240.3x1.5 298.1x1.3 -135.1+1.3 -172.2+2.3 201.7+2.4 301.2+24 -145.8+2.1 -67.1x1.3
750 388.6+x1.9 208.9+1.2  370.2+1.7 480.3x1.6 -160.2+1.5 -210.3+2.5 210.8+1.9 345.7+2.1 -170.9+1.9 -86.7+1.5
N AR
™) SR AWYIIE=Y 7 U Jin Lok
M3 s 4 M1 M 2 M3 M 4 M1 M 2 M3 M 4
150 163.2+1.7 -35.7£1.9 -43.8+1.3 30.5+1.8  50.1x1.3  -20.0+1.7 165.5+1.8  -55.1x1.7 52.9+1.7 43.8+1.5
300 192.8+1.9 -62.6+1.7 60.7+2.1 57.2+1.6 116.8+1.7 -39.2+1.8 -285.1x1.7 -100.7+1.6  89.2x1.5 80.7x1.9
450 220.7+1.8 -97.8+1.8 -79.3x1.9 80.7+2.0 170.9+19 -56.7+1.7 -398.7+1.9 -152.8+1.9 132.7+1.8 139.8+1.8
600 129.8+2.4 -122+2.0 -98.4+1.7 112.5x1.8 232.5+1.8 -80.9x1.8 527.9+2.4 -205.3+2.1 187.8+1.9 198.9+1.7

750 280.9+2.1 -151.7+1.9 -120.5+1.7 -1459+1.9 327.2+24 -101.2+1.9 -657.8+2.1 -260.7+1.9 239.9+2.1  250.6+1.9
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Tab.3 Relationship between the angle of ralitive torsion and

the bending torque of in mono-segmental test

AHEE(N-cm) LERSEHEE TG
0 0
100.0+0.02 1
282.1+0.03 2
306.3+0.07 3
415.3+0.06 4
539.6:0.08 5
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Tab.4 Relationship between the angle of ralitive torsion and

the bending torque of in trans-segmental test

BHHEE (N - cm) ARXHLE S (0)
0 0
295.00+0.02 2
439.20+0.03 4
594.00+0.07 6
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