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Biomechanical study of the spinous screw—hook-laminar static system
Zhang Hongjun ,Shao Gaohai,Li Jinghua,Zhang Tao,Li Bo,Yu Yu,Wang Qunbo
(Department of Orthopedics ,the Affiliated Yongchuan Hospital ,Chongging Medical University)

[ Abstract JObjective . To investigate the biomechanical effects and stability of the spinous screw—hook—laminar static system on fixed
and adjacent segment. Methods : Ten fresh adult human cadaveric lumbar spine specimens(L1~S1)were divided into intact group(N),
instable mode group(1),spinous process screw—hook~ laminar static system implantation group(L),pedicle screw implantation group
(P) and Wallis system implantation group(W). Each group had two specimens. In five groups,the stability of lumbar spine and the
stress changes of adjacent segment under flexion extension, lateral bending and axial motion were examined repeatedly on the WDW—
4100 electronic universal testing machine. Results : Mechanical stability : The stability of the damaged section was notably increased in
L group than in I group[vertical displacement; AC(3.17 +0.43) mm,Flex(3.13 £ 0.34) mm,Ext(5.52 +0.63) mm,LB(5.62 +0.53)
mm;lateral displacement; AC(0.72 + 0.06) mm, Flex(0.57 + 0.06) mm,Ext(0.72 + 0.06) mm,LB(0.67 + 0.06) mm, P<0.05]. The sta-
bility of fixed segments was equally increased in L group than in N group and W group(P>0.05). The stability of L. group was inferior
to pedicle screw-rod fixation(P) group(P<0.05). Biomechanical effects to adjacent segment disc and zygapophysial joints:under the
same mechanical load,there was no significant difference between L group and W group in the stress changes of adjacent segment
(vertical displacement; AC(3.12 + 0.43) mm, Flex(2.72 + 0.36)
1EE ST 4R : K4 E , Email :2hj220955@126.com, mm, Ext (4.32 £ 0.36) mm,LB (4.82 +0.55) mm;lateral dis—
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(422 £0.59) mm,Ext(5.22 +0.56) mm,LB(5.42 +0.49) mm;lateral displacement;AC (0.92 + 0.06) mm,Flex (0.62 +0.06) mm,
Ext(0.98 £ 0.09) mm,LB(0.99 +0.09) mm,P<0.05). Conclusions : With the excellent biomechanics performance and meoderate stiff-

ness, spinous process screw—hook— laminar static system can increase the stability of injury spinal segments,and relive the stress con—

centration of adjacent intervertebral disc and zygapophysial joints.

[Key words]lumbar spine; spinous; interspinous stabilization system;biomechanics
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#F1 500N RET 5 HBMRRERE - WEXR(mm,x+s5,n=10)
Tab.1 Load-strain relations of 5 groups of lumbar specimen under 500 N load{ mm,x +s,n=10)
;E%U IR (#EA) g (HERIA)
AC Flex Ext LB AC Flex Ext LB
L& 636 + 60 395 + 40 1385+62 1095 +82 1016 +72 656 + 52 2156 + 86 181595
N4 667 £ 57° 415 £ 45° 1446 + 63° 1156 +67° 1093 + 56 687 + 46° 2247+ 770 1899 + 70"
W4 640 £ 55° 415 + 40° 1380+ 65" 1090 + 60° 1025 + 58" 660 + 55° 2200 + 85> 1815+ 820
P4 326 +30° 270 + 36° 635 + 61* 545 + 50° 607 + 45° 485 + 40° 1180 +95* 1142 +101°
146 760 + 50° 505 + 55¢ 1750 + 100* 1526+£121° 7 1316+55° 849 + 58* 2 660 + 90* 2392 +112°
Fi* {8 101.600 37.190 39.536° 39.489° 196.600 65.210 396.190° 228.400°
P1H 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
e, 5 LAKZERBARIMFEEL(P<0.05);b: 5 LAKERELITHFEE L (P=0.05) ;0. K-W RE
F2 500N #HEATT 5 AFERFEEBRENBE(MPa,x +5,n=10)
Tab.2 Stress of fixed segment of 5 groups of lumbar specimen under 500 N load ( MPa,x £ s,n=10)
5 HnEARE R (A ) TBAE (K3E)
AC Flex Ext LB AC Flex Ext LB
LA 6.75 £ 0.06 3.85+0.02 15.6 +0.13 12.1+0.10 1.17 £ 0.02 0.89+0.01 1.15+0.03 146 £0.10
NZH 7.20 + 0.06° 4.06 +0.03* 16.53 £0.13* 1298 +0.10° 1.10 £ 0.02* 0.90 £0.01 1.69 + 0.06* 1.50£0.11
WH 6.69 + 0.07° 4.02 £0.43> 1579 £0.13* 1231 +0.10® 1.08 £+ 0.02 0.89 £ 0.01* 1.66 + 0.06 1.46 £0.12>
P 3.10 £ 0.03* 2.44 + 0.03° 6.88 + 0.06* 5.76 + 0.64* 0.85 £0.02* 0.79 £ 0.02* 1.15 £ 0.06* 1.12 £ 0.05*
146 8.55 +0.09* 5.21 £ 0.04* 20.1 £ 0.20 174 +£0.16* 1.21 £ 0.02* 0.98 + 0.01* 1.87 + 0.06° 1.74 £0.12*
FyP{E 45.314° 40.631° 45.409° 45.608° 44.643 40.107 360.020 46.010
P{E 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
H:a, 5 LAKEREFGEHER L (P<0.05) :b: 5§ LHHERIEHHEL(P=0.05) ;0. K-W B H
#F3 500 N#HHET 5 AEMRSREERVERAE - LR (mm,xxs,n=10)
Tab.3 Displacement of fixed segment of 5 groups of lumbar specimen under 500 N load ( mm,x +5,n=10)
A pilik= 7 W @A E ) IR (EHER)
AC Flex Ext LB AC Flex Ext LB
LA 2.77 £0.36 287 +0.31 4.92 +0.55 502+05 0.54 £0.04 0.61 +0.04 0.56 + 0.04 0.71 £+ 0.05
N#H 2.83 £ 043 2.52+041° 442 +£0.51° 421+051 0.52 £ 0.04% 0.48 + 0.05 0.62 + 0.06 0.71 £ 0.06°
W 2.88 + 0.46° 232+041 3.97 £ 0.56" 3.87+0.56 0.53 £ 0.04° 0.51 £0.05 0.63 £ 0.04" 0.78 £ 0.05"
P4 1.27 £0.31* 2.52+041° 2.67 +041° 3.03 045" 0.47 + 0.04* 0.52 + 0.05* 0.57+041° 0.58 +0.05*
I4H 3.17 £ 043 3.13+0.34° 5.52 +0.63* 5.62 +£0.53* 0.72 £ 0.06* 0.57 £ 0.06* 0.72 £ 0.06* 0.67 + 0.06*
Fietda 34.930° 7.270°¢ 40.050° 37.030° 44.820 10.050 396.190° 18.480
P 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000

H:a, 5LAKEREEHHFEL(P<0.05);b: 5 LARERERKIHT¥E L (P=0.05) ;0. K-W 1
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#4500 N SR M ABE (MPa,x +5,n=10 )
Tab.4 Stress of adjacent segment of 5 groups of lumbar specimen under 500 N load ( MPa,x +s,n=10 )

5 A (HEE A ) I (61i%e)
AC Flex Ext LB AC Flex Ext LB

L& 6.29 £ 0.05 3.77+0.03 15.17 £0.14 11.99+0.53 1.03+0.03 0.86 +0.03 1.61 £0.04 1.42 + 0.05
N 7.08 £ 0.07 3.84 £ 0.06 1591 +0.14 12.63 £0.10° 1.07 £ 0.04* 0.86 + 0.02* 1.63 + 0.05 1.42+0.12"
W 6.36 £ 0.06 3.86 £ 0.04° 1527 £0.14*  12.06 £0.12" 1.04 + 0.06° 0.87 £ 0.04° 1.62 + 0.06° 1.42 £ 0.07°
PH 9.14 £ 0.05* 546 +£0.04° 1741 £0.09° 1347 £ 0.06* 1.60 £ 0.05* 0.95 + 0.04 2.25 £ 0.06 1.54 £ 0.09*

I¢H 9.29 +0.12* 6.03 £ 0.04° 20.63+0.18* 17.95+0.17* 1.24 £ 0.03* 1.01 £ 0.03* 1.92 £ 0.03* 1.80 + 0.03*
XY {& 44.738 43.243 2 608.100 42.420 39.513 35.138 38.380 29.786
PH 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

F:a, 5 LAKZERAFHEIHEEN(P<0.05);b, 5 LAKERTHIH%EL(P=005)
#5 S500NHET 5 AEMESRCEFERER - BXR(mm,x+s5,n=10)
Tab.5 Displacement of adjacent segment of 5 groups of lumbar specimen under 500 N load{ mm,x +s,n=10)
3 IR (HEMRIA ) AR (=7%)
AC Flex Ext 1B AC Flex Ext LB

L& 247 +£0.32 227 +0.31 392 +0.55 3.82+£0.56 0.52 £ 0.05 0.51 +0.04 0.57 £ 0.05 0.53 +0.05
N&#H 2.72 £ 0.45° 2.42 + 046" 422 +0.37 4.52+041° 0.57 £ 0.04® 0.52 + 0.05° 0.67 £ 0.05 0.75 £ 0.06"
W 248 +0.37 232+ 0.41° 3.97 £ 0.56" 3.87 £ 0.56 0.57 + 0.06" 0.47 + 0.05° 0.62 + 0.06° 0.58 +0.05"
P 291 +0.53* 4.22 +0.59° 5.22 +0.56* 5.42 +0.49* 0.92 £ 0.06° 0.62 + 0.06* 0.98 £ 0.09° 0.99 £ 0.09°
E2: 312+ 043 2.72 £ 0.36° 432 +£0.36° 4.82 +0.55* 0.67 +0.01* 0.54 + 0.04" 0.70 + 0.04* 0.78 £ 0.05*
XY 1a 4.330 28.042 11.530 16.920 4.330 28.042 11.530 16.920
PIE 0.005 0.000 0.000 0.000 0.005 0.000 0.000 0.000

Ha, 5 LAHERFRARIEEL(P<0.05);b, 5 L HILERELIHER L(P=0.05)
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