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[Abstract] Objective To discuss the feasibility of a novel method that inserting thoracic pedicle
screws by digital technology. Methods The 3D-CT images of thoracic vertebrae in 53 Chinese adults were
collected. In software MIMICS, the 3D reconstruction was done, and the pedicle screws were inserted using a
uniform entry point as 3 mm caudal to the junction of the lateral margin of the superior articulating process and
the upper margin of transverse process. The sagittal trajectory was vertical to the link - line of the inferior
articular processes of the involved vertebra and upper vertebra. The relationship between the screw and the
surrounding bone was observed to determine whether the best position for screw placement was achieved. Then
the angulations of the screws in the software were measured using spinous processes as reference and the
difference between left and right side of the same vertebrae was compared. Results There were 1 272 screws
and all screws were inserted correctly using the current method. There were no significant differences between
the angulations in each side of T5 and T.. The angulations of all other vertebrae were different in each side (P <
0.05 for all). Conclusion It seems feasible to insert thoracic pedicle screws using a uniform entry point and
fixed sagittal angle. It is helpful to do 3D-CT before operations since most angulations of the pedicle screws are
different on the two sides of the same vertebrae. Also the process of ex-ante surgical simulation contributes to
the improvement in the accuracy of the operation.
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