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Preliminary development of drill template-assisted placement of reverse intramedullary lag screw for superior ramus
of pubis using three dimentional print technique ZHENG Yi,YUAN Xin-hua, WANG Wei-bin ,and PANG Qing-jiang.
Department of Traumatology and Orthopaedics ,Ningbo No.2 Hospital ,Ningbo 315010, Zhejiang, China
ABSTRACT Objective:To investigate the feasibility of a drill template for the placement of reverse intramedullary lag
screws on the outside of the pubis based on digital design and 3D printing technology. Methods : The preoperative CT images of
a 23-year-old male patient with pelvic fracture were collected retrospectively. According to the Young and Burgess classifica-
tion, the type of pelvic fracture was LC Il with the 3D printing technology. The data was reconstructed by 3D imaging recon-
struction software to produce 1:1 three dimensional model. The screw channel and the individual drill template was designed by
the softwares of Mimics 10.01 and Geomagic 12,the accuracy of a drill template was observed by X-rays and CT scans after the
placement of 2.0 mm K-wires in the three dimensional template fixed on the model. Results: Three dimensional pelvic model
and digital , individual drill template could meet the requirement of the placement of reverse interamodullary lay screw for the
treatment of superior ramus of pubis fracture. K-wire was placed and the accuracy of screw placement was confirmed using the
X-ray and CT scanning. Template and the corresponding anatomical landmark fitted well. Conclusion: With the assistance of
the individual design and 3D printing technology , the accurate placement of superior ramus of pubis fracture screws can be re-
alized. This technology is helpful to reduce the operation time and X-ray exposure of the patients and doctors.
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Fig.1 A 23 years old male patient with the left side of the superior and inferior ramous of pubis fracture 1a. AP Pelvic X-ray 1b. Three-dimensional
CT image reconstruction  1c. Screw was set by Mimics 10.01 software in simulation module  1d. Transparent view of the position of the screws 1e. 1:1
3D model 1f. A guide template was designed by Geomagic12 software 1g. Renderings 1h. The guide template and the bone surface fitted well ~ 1i. Pre-
test X-ray showed 2.0 mm K-wire was located in the bone screw channel 1j. CT scan displayed K-wire was located within the screw channel in coronal

plane 1Kk. Axial CT scan illustrated K-wire located within the screw channel
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