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[Abstract] Objective:To evaluate the immediate three—dimensional biomechanical stability of various combi-
nations of one or two transarticular screws and a posterior cable—secured graft using Gallie,Brooks,Magerl and
determine the role of each component in resisting different types of loading.Method:Cervical spines from five
individuals were harvested from cadavers.C1 and C2-C5 vertebrae were fixed to allow motion only at the Cl-
C2 articulation.The specimens were destabilized by cutting the odontoid and transverse ligament on both sides
of the odontoid and the tectorial membrane between C1 and C2.The Gallie, Brooks,Magerl one or two screws
techniques or the combined were performed by those described in the literature.The stiffness of the C1-C2
articulation of each specimen was tested under rotation,lateral bending and flexion.Intact and destabilized
specimens fixed with all the methods above were tested.Result:Magerl two screws plus the cable—graft provid-
ed the most stabilization under all test modes.The stiffness of a single Magerl screw combined with cable-
graft was not significantly difference from that of Magerl bilateral screws(P>0.05).The stiffness in rotation was
1.55£0.07Nm/3° and 1.44+0.13Nm/3°(P>0.05).Compared with Magerl bilateral screws,the single Magerl screw
had a least stabilization under flexion,lateral bending,rotation.The stiffness in rotation was 0.96+0.17Nm/3°and
1.44£0.13Nm/3°(P>0.05).Conclusion: The stability is significantly enhanced by use of the Magerl two screws,
a single transarticular screw supplemented by cable—graft,and Magerl two screws combined with cable—graft.
While a single transarticular screw shows a poor stability.
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