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Objectives:
The beneficial application of three-dimensional (3D) printing for surgical stabilization of rib fractures (SSRF) has never been proposed in the literature before. The aim of this study was to verify patients’ surgical outcomes when utilizing preoperative three-dimensional printing for SSRF. 

Methods:
We retrospectively reviewed the records of all consecutive patients who were treated at our hospital for SSRF from July 2015 to December 2017. The patients were divided into two groups according to whether or not 3D printing was utilized. 

Results: 

Forty-eight patients who underwent SSRF at our hospital were enrolled. Of them, three patients underwent bilateral surgeries. The patients with application of preoperative 3D printing for SSRF had statistically significant associations with shorter operation time per fixed plate (p < 0.001), and a smaller incision length (p < 0.001). 

Conclusions:

We present an useful technique involving 3D printing for promoting SSRF significantly with
shorter operation time and an appropriate incision length.
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Fig 1. Illustrations of the preoperative designing process. (a) Reconstruction of chest computed tomography to generate preoperative three-dimensional image. (b) Measuring the length oftitanium plate at least three holes on each side ofrib fracture. (c) Using a calibre to measure the length of locking screws. (d) Bending the plates to fit the curvature.
[image: image2.png]



Fig 2. Illustrations of practical use in surgical stabilization of rib fractures. (a) Marking the annotations of the length ofscrews. (b) Utilizing the 3D printing model to localize the fracture sites. (c) Intraoperative view offixed fractures. (d) The postoperative plain film ofchest.
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