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3D Printing Technology in Orthopedics and Its Application
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Abstract The recent application of 3D printing technology in orthopedic field is summarized. We explore the
applied levels in orthopedics health of 3D printing, the first level is that 3D printing makes out models for
preoperative simulation, which eliminates the need for intra-operative steps, reduces the time of surgery, meets the
requirements of patients, and reduces the labor intensity of doctors. The next one is that 3D printing produces
surgical guide based on computer-aided design to achieve the precision of the tailor-made implant operation, which
shows how to use the guide to ensure the accuracy of surgical position, direction and angle, and improve the safety
and predictability of surgery. The third one is 3D printed implants encounter the clinical policy challenge, but
personalized 3D printed implants can better meet the needs of the patient. Compared with foreign technology, there
is still a gap in the 3D printing in the orthopedics in China, which reveals the countermeasures need to be focused on
by China. Finally, the future of applications of 3D printing in orthopedics is prospected.
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Fig. 1 Three-dimensional CT image showing the

oral anatomical structure
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Fig. 2 (a) 3D printed mandibular model and (b) pre-flexed
titanium plate for pre-operation
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Fig. 3 Computer-guided and 3D printed implant template
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Fig. 4 Metal guide plate printed with SLLM technology

and ABS model
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Fig. 5 Complete removal process of tumor according

to surgical plan
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Fig. 6 (a) Guide plate design of maxillofacial tumor

puncture and (b) 3D printed guide plate
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Fig. 7 3D printed left mandibular titanium implant. (a) Jaw model obtained by three-dimension scanning;

(b) jaw prosthesis obtained by computer-aided design; (c¢) planned jaw repair model before operation
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Fig. 8 Individualized titanium alloy artificial half knee
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Fig. 9 (a) Traditional dental implant, (b) tooth,

and (c¢) customized dental implant
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Fig. 10 3D printed metal trabecular structures
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