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Clinical Observation of 3D Printing Technology Combined with
Preoperative Planning Guidance on the Treatment of Severe
Comminuted Fractures of Distal Tibia and Fibula*

HUANG Zhe, ZHANG Zhi-qiang*, ZHANG Xiao-xue, XIA Xian-sheng, TANG Jian, WU Qju-min, GAO Wen-giang.
Dongguan Eighth People's Hospital (Dongguan Children's Hospital) Dongguan 523000, Guangdong Province, China

Abstract: Objective To investigate the clinical effect of 3D printing technology combined with preoperative planning for the treatment of severe comminuted distal tibia-
fibula fracture. Methods A total of 51 patients with severe comminuted fractures of distal tibia and fibula admitted to the hospital from January 2020 to
September 2022 were selected as the research objects. They were divided into observation group (22 cases) and control group (29 cases) by random number
table method. Use " x %" to represent the measurement data, t test, use" n% "to describe the counting data, use test. The control group underwent routine
preoperative preparation and open reduction and internal fixation, and the observation group was guided by 3D printing technology on the basis of the control
group. Operation time, blood loss, incision length, length of hospital stay, visual analog scale (VAS) pain score, fracture reduction effect and fracture healing
rate were compared between the two groups. Results There were statistically significant differences in operation time, blood loss, incision length and hospital
stay between the two groups (P<0.05). The operation time and hospital stay of the observation group were shorter than those of the control group, while the
blood loss and incision length of the observation group were shorter than those of the control group (t=8.605, P=0.000, t=7.272, P=0.000). VAS was decreased
in both groups after treatment, and observation group was lower than control group (t=9.042, P=0.000). The effect of fracture fixation and reduction between
the two groups was statistically significant (P<0.05), and the excellent and good rate in the observation group was higher than that in the control group (t=4.483,
P=0.034). The fracture healing rate of the two groups was statistically significant (P<0.05), and the fracture healing rate of the observation group was higher than
that of the control group (t=4.483, P=0.034). Conclusion The application of 3D printing technology combined with preoperative planning guidance in severe
comminuted distal tibia-fibula fractures can shorten the length of operation and hospital stay, reduce surgical trauma and intraoperative blood loss, and obtain
satisfactory surgical reduction effect, which is conducive to promoting fracture healing, and is worthy of promotion.

Keywords: Distal Tibia-Fibula Severe Comminuted Fracture; Operation Time; Incision length; Length of Hospital Stay; 3D Printing Technology Combined with
Preoperative Planning Guidance
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