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Digital study on proximal clavicle anatomical plate based on 3D printing technology
ZHENG Yi,ZHENG Xing-guo ,ZHANG Jia-kai ,WU Jun-long,Y UAN Xin-hua(Department of Orthopaedics ,Hwamet Hospital
University of Chinese Academy of Sciences ,Ningbo 315010, Zhejiang, China)
ABSTRACT Objective To explore feasibility of 3D metal printing technology combined with virtual design proximal clavicle
anatomical plate. Methods A 52-year-old male healthy volunteer was retrospectively selected to design proximal clavicle
anatomical plate system by using Mimics15.01,NX12.0 and other software. STL data were input into 3D printer to print 1:1
clavicle model and proximal clavicle anatomical plate. The fit of the plate was tested in vitro and the accuracy of screw position
was evaluated by imaging. Printing time of model,nail path design and fabrication time of the anatomical plate at proximal
clavicle were recorded. Results The 3D metal printing proximal clavicle anatomical plate fitted well to clavicle model , orienta-
tion of proximal clavicle locking screw was accurate ,and X-ray and CT scan showed the screw position was good. Printing time
of model , the time of nail path design,and the time of making anatomical plate of proximal clavicle were 120,15 and 300 min
respectively. Conclusion The proximal clavicular anatomical plate system based on 3D metal printing technology could achieve
good lamination of proximal clavicular fracture plate and precise screw placement,providing a new and accurate surgical

method for the treatment of the proximal clavicular fracture.
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Fig.1 Male,52 years old, left proximal clavicle anatomical plate modeling and 3D metal printing

Te. )7 NX12.0 545 81 455 750

1a. Top view of the clavicle and internal fixation system transparently dealed with Mimics15.01

software  1b. Anterior view after collarbone reconstruction  1e. NX12.0 software was used to draw curved shell of clavicle model to draw the shaped steel

plate  1d. AP X-ray after proximal clavicular locking plate placement

1e,1f. Coronal and cross-sectional CT of proximal clavicle anatomical plate

showed the screw position was accurate 1g,1h. The upper and lower views after VRT reconstruction showed good internal fixation position 1i,1j. Front

and above view of solid 3D model with 3D metal printed steel plate
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