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[Abstract] Objective:To evaluate effect of pedicle screw augmentation using calcium sulfate cement(CSC) in
vivo and the disolvement of the interface between instrument and CSC.Method:Sixteen lumbar vertebrae (12—
L5) from 4 healthy and adult goats were employed in this experiment.Before pedicle screw implantation,a
screw channel was made on unilateral pedicle without CSC augmentation (control group) and the correspon-
dence on contralateral pedicle was augmented with CSC (experiment group).After three months,all goats were
sacrificed and six vertebrae randomly collected from all samples were 3D-imaged and reconstructed by Micro—
CT.After that histology was used to evaluate the microstructure.and axial pull-test was performed to the other
ten vertebrae(20 screws).Result:The bone trabeculae around the screw channel in experiment group was sig-
nificantly more and denser than that in control group.In experiment group,CSC around the screw channel his-
tologically had almost been degraded and much newly formed bone trabeculae warapping around screw tightly
which formed excellent connection between bone and screw.There were more compact trabecular structure and
better interface in experiment group than those in control group.Only little undegraded CSC was found in
cavitas medullaris.The maximal axial pullout strength was 914.80+162.88N and energy absorption value was
1.752+0.214) in experiment group respectively,which were significantly higher than those of 682.50+112.15N
and 1.437x0.173] in control group respectively (P<0.05).Conclusion: Augmentation with CSC can significantly
strengthen the pedicle screw biomechanically in vivo.With degradation and adsorption of CSC in vivo,much
new bone tissue wrapping screw tightly come into being excellent connection between bone and screw,which
provides favorable osseous condition for long—term stability of pedicle screw in vivo.
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