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Biomechanical test of the general spinal pedicle screw-rod orthopaedics fixation system in the treatment of diseases
related to spinal instability L/U Jun,ZHANG En-zhong,TAN Yuan-chao. Department of Spine and Spinal Cord Surgery of
Wendeng Orthopaedics Hospital ,Weihai 264400, Shandong, China

ABSTRACT Objective: To evaluate the biomechanical performance of the spinal universal fixation system (GSPS) in treat-
ing the diseases related to spinal instability. Methods: Four instable models and 4 fracture models were made of fresh pig’s
thoracolumbar specimens (T —L3). Self-designed GSPS were used in the simulated operation. Axial loading test and torsion test
were made. The stress-strain relation of the GSPS was observed. The extracting force of link bar from elastic jig was tested. Re-
sults: The strain value of each tested point changed linearly when the axial load changed from 0 to 600 N. There was linear re-
lation between the torsion and the torsion angle. The latter was less than 6°when the former reached 300 N -cm. The minimum
extracting force of the link bar from the elastic jig was more than 3 300 N. Conclusion; The GSPS has high energy and high e-
lasticity on anti-axial and anti-torsion load. It is stable to use elastic link bar.
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Fig.1 The sketch map for the position of the strain flake
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Fig.2 The sketch map for the axial loaded position
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Fig.3 The sketch map for the torsion loaded position
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Tab.1 The strain relation for step loading at each point on the instable models (n=12,x+s)
NARE
£ ™ VR —
N) LR AIIE=1 GIRERRYINE=Y VR [ AWyINE=4
1# 24# S5# o# 1# 24# S5# o# 1# 2#
0 0 0 0 0 0 0 0 0 0 0
150 -159+1.3 53.4+1.3 71.5x1.6 -70.3x1.5 -23.2+1.8 59.5+1.4 68.5+1.7 -73.6£1.8 -90.8+1.6 50.5+1.2
300 -53.2+2.3 108.9+1.5 163.5+2.1 -156.2+1.9 -54.1x1.7 117.9+1.8 122.4+1.7 -125.3+x1.9 -157.5+1.7 157.3x1.2
450 -134.4+2.1 135.2+1.7 200.7x1.6 -267.6+1.8 -101.7+1.8 159.1x1.9 160.5+2.1 -192.3+2.2 -248.9+1.7 206.3x1.2
600 168.3£2.3 258.5+2.1 315.5+2.1 -338.7+2.3 -144.3+19 210.2+1.6 203.4+1.9 -251.7+1.8 -305.6x1.9 281.9+1.6
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S# 6# 1# 2# S# 6# 1# 2# S# 64
0 0 0 0 0 0 0 0 0 0 0
150 71.1+1.3 -140.3+0.8 -31.3%1.6 54.3+1.5 25.6£1.7 -52.1x1.3 -16.6x1.6 50.8+1.6 93.8+1.6 -98.5+1.5
300 188.3x1.4 -242.3+1.2 -81.2+1.8 141.6+1.9 64.1+1.8 -93.3+1.6 -79.3%1.8 77.9+1.7 194.9+1.7 -247.1x1.5
450 259.8+1.5 -399.3x1.2 -150.9+1.9 227.5+1.8 97.3+2.1 -109.4+1.6 -124.6+1.8 127.7+1.9  315.8+2.1 -383.0+1.8
600 369.4+1.5 -537.1x1.3 -194.5£1.9 338.9+2.2 151.2£1.9 -112.5+2.1 -187.7+2.1 170.8+1.9  472.9+2.0 -582.5+2.1
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Tab.2 The strain relation for step loading at each point on the fracture models(n=12,x+s)
AR (EL

g T s .
) AN AR COELANIIIE= VRV IE

1# 2# S# 6# 1# 24 S5# 6# 1# 2#
0 0 0 0 0 0 0 0 0 0 0
150 466.9+2.3 -489.4+1.3 380.5+1.6 -585.3+1.5 907.2+1.8 -868.5+1.4 719.5+£1.7 -941.6x1.8 385.8+1.6 -392.5+1.2
300 927.242.3 -959.9+1.5 769.5+2.1 -1177.2+1.9 1870.1x1.7 -1890.9+1.8 1524.4+1.7 -1945.3+19 664.5+1.7 -729.3x1.2
450 1621.4+2.1 -1675.2+1.7 1378.7+1.6 -2112.6+1.8 2487.7+1.8 -2407+1.9 2049.5+2.1 -2586.3+2.2 906.9+1.7 -979.3+1.2
600 1892.3+2.3 —1980.5+2.1 1612.5+2.1 -2529.7+2.3 2888.3+1.9 -2813.2+1.6 2399.4+1.9 -3017.7+1.8 1080.6+1.9 -1187.9+1.6
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™) Ve OWYINE=4 ZEAw N3 A Oz,

S5# o# 1# 2# S# 6# 1# 2# S# 6#
0 0 0 0 0 0 0 0 0 0 0
150 347.1x1.3 -575.3+0.8 548.3+1.6 -573.3+1.5 477.6£1.7 -758.1x1.3 801.6+1.6 -817.8x1.6 591.8+1.6 -731.5x1.5
300 596.3+1.4 -1053.3+1.2 1144.2+1.8 -1175.6+1.9 1022.1+1.8 -1607.3+1.6 1446.3+1.8 —1448.9+1.7 1081.9+1.7 -1317.1x1.5
450 814.8+1.5 —1440.3x1.2 1671.9+1.9 -1692.5+1.8 1515.3+2.1 -2368.4+1.6 1997.6+1.8 -2007.7+1.9 1507.8+2.1 -1832.0+1.8
600 995.4+1.5 -1817.1x1.3 2131.5+1.9 -2148.9+2.2 1960.2+1.9 -3052.5+2.1 2520.7+2.1 -2514.8+1.9 1889.9+2.0 -2227.5+2.1
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Tab.3 The connection between torsion load and torsion

angle on the stable and fracture models

s - EEHLA (N -om)
s ] BT
0° 12 0 0

2° 12 130.5+1.3 137.0+1.4
4° 12 224.7+2.2 249.2+2.1
6° 12 328.1+3.1 376.1+2.5
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Tab.4 The minimum and maximum extracting forces of

link bar(N)
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A biomechanical evaluation of the sacroiliac anatomy type Bar-plate internal fixation system ZHENG Qi*,BI Da-wei,
SHI Shi-yuan , FEI Jun ,2WEI Wei,ZU Gang,WANG Yi-fan,WANG Yi-jin. *Department of Orthopaedic ,Red Across Hospital
Hangzhou 310003, Zhejiang, China

ABSTRACT Objective:To evaluate the biomechanical personality of the sacroiliac anatomy type Bar-plate system (SABP)
which was of fixation usage to the fracture or dislocation of the sacroliliac joint. Methods: Twenty fresh and freeze cadaver
pelvises were prepared with pelvic fracture model,compared with different internal fixation systems such as Galveston tech-
nique, transiliac rod fixation,reconstruction plate and sacroiliac joint screws using experimental stress analysis methods,and
then the stability of the pelvic was obtained and evaluated. Results:Using new SABP system to treat pelvic sacroiliac joint
fracture and dislocation was higher 10% ,11% ,16% ,21% in the strength;more 12% ,14% ,21% ,31% in rigidity ;less 13%,
14% ,22% ,25% in straining; less 10%,12% ,16% ,20% in shifting than the Galveston technique, transiliac rod fixation, recon-
struction plate and sacroiliac joint screws, with remarkable statistic difference (P<0.05) ,and it was even better than cadaver p-
elvis. Conclusion: To treat pelvic facture, the fixation with new SABP system is of better strength, rigidity and stability ,and the
SABP system is an ideal new application.

Key words Pelvis; Fractures; Sacroiliac joint; Dislocations;  Fracture fixation,internal; Biomechanics
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