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A cadaveric study on establishing individualized navigation templates for axis laminar screw insertion
by using a three—dimensional printing forming technique/HUANG Xuan, LI Fengning, ZHANG Fan, et
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[Abstract] Objectives: To investigate the feasibility of establishing individualized navigation templates for ax-
is laminar screw insertion by using a three—dimensional printing forming technique, and to evaluate the accu-
racy of template—assisted laminar screw insertion. Methods: Nineteen adult cervical specimens were selected
to take CT—scan. After original Dicom data were imported into the Mimics software, the axis model was es-
tablished to generate the cavity model based on a three—dimensional printing forming technique. After using a
free—hand procedure to create a navigation template with a well-established laminar screw path, bilateral lam-
inar screws were inserted assisted by the navigation templates. CT-scan was taken postoperatively to access
the position of the screws. Results: Establishing axis and the related cavity models based on CT-scan images
proved to be a feasible and precise method. Thirty—eight laminar screws were implanted assisted by 19 navi-
gation templates. CT-scan images indicated all the screws were completely contained within the laminae. No
screw perforated laminar walls or transverse foramen. Conclusions: Axis laminar screw insertion assisted by a
three—dimensional printing model is highly accurate and simple which can be a new alternative to convention-
al technique.
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Figure 1 The procedures of establishing the navigation templates and laminar screw insertion a Design a cavity model

by the Mimics software b Using three—dimensional printing technique to create a laminae—cavity model ¢ Using the free—
hand technique to establish a laminar screw path d, e Producing the individual navigation templates f, g Using the
free—hand technique to establish a laminar screw path assisted by navigation templates h, i Insertion of bilateral axial

laminar screws j Simulating the standard procedures of laminar screw insertion
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Figure 2 Evaluate the accuracy of laminar screw insertion based on

CT-scan images a, b The postoperative classification of the accuracy of

d Coronal CT images indicated

that bilateral screws were completely contained within the laminae post-
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