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Insertion torque and pull-out strength of expansive spinal fixation system(ESFS) pedicle screws in human
vertebral bodies:biomechanical study for pedicle screw revisio’f/WANG Xiangshan,BAO Chaohui,ZHAO
Weidong,et al/Chinese Journal of Spine and Spinal Cord,2005,15(7) :436~439

[Abstract] Objective:To compare the insertion torque and pull-out strength of newly—designed ESFS screw with
those of CD-1II ,TSRH and GSS pedicle screw in normal human cadaveric vertebrae,and to evaluate the revision
of ESFS pedicle screwMethod:Thirty cadaveric lumbar vertebraes were assigned into 3 groups randomly, 20
pedicles per group.CD-1I screws (6.0mmx45mm) were first inserted as control in both pedicles of every vertebral
body.Pull-out test of the screws was performed. For each pedicle pairs in Group A, salvage of one CD-1II screw
(6mm) site was performed using a ESFS screw(7.0mmx45mm),and salvage of the other CD-1II screw(6mm) site
was performed using a CD-1II screw (7.0mmx45mm).For pedicle pairs in Group B,salvage of one screw site was
performed using a ESFS screw (7.0mmx45mm),and salvage of the other screw site was performed using a TSRH
screw (7.0mmx45mm).For pedicle pairs in Group C,salvage of one screw site was performed using a ESFS screw
(70mmx45mm) ,and salvage of the other screw site was performed using a GSS screw (7.0mmx45mm).For each
pedicle pair of a given group,screw selection was made at random.The maximum axial pull-out strength and the
torques were recorded Result:The mean maximum pull-out strength of the ESFS screw of group A B and C were
113% .110% and 112% of that of the CD-II (6mm) control screw respectively,while the mean maximum pull-out
strength of the CD-1II (7mm) TSRH and GSS screw were 80% .82% and 88% of that of the CD—II (6mm) control
screw respectively.The maximum pull-out strength of the ESFS screw of group A .B.C were larger than that of the
CD-I (7mm) . TSRH and GSS screw,which have significant difference (P<0.01).There were no difference in the
mean maximum insertional torque of each kind of screw(P>0.05).Conclusion: ESFS screws offer better anchoring in
spine revision surgery.
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