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3D printing combined with orthopedic robotics-assisted osteotomy

for femurs: A case report

DONG Qingyuan, ZHU Xiaobin, YANG Zhiqiang, XIE Yuanlong, LEI Jun, CAI Lin
Dept. of Spine Surgery and Musculoskeletal Tumor, Zhongnan Hospital of Wuhan University,
Wuhan 430071, Hubei, China

Abstract

Objective: To report a case of bilateral femoral deformity with valgus knee treated by using a
combination of 3D printing and orthopedic surgical robot - assisted osteotomy orthopedic surgery.
Methods: A case of bilateral femoral deformity with genu valgum caused by rickets was implemented
in Zhongnan Hospital of Wuhan University. His history, symptoms, signs, diagnosis, treatment,
and follow-up results were reported. Results: The case was a 26-year-old male, and came to the hospi-
tal for "bilateral lower limb deformity for 12 years, pain in knees for 2 years". The examination, which

included a full-length X-ray of the lower limbs in a standing position and blood biochemistry, revealed
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bilateral femoral deformity with genu valgum and rickets. Based on CT scans, a 3D-printed naviga-
tion template was designed to integrate osteotomy, reduction, and plate positioning. Furthermore, a
procedure using 3D printing combined with TiRobot-assisted osteotomy was performed for the pa-
tient. Two months after the right operation, the left operation was performed. Postoperatively, the
patient received symptomatic and supportive treatment, including fluid replacement, anti-inflamma-
tion, and analgesia. Additionally, functional exercises were guided. The patient underwent follow-up
at the end of 4th, 9th, and 15th months post-left operation. C-arm fluoroscopy was performed three
times during the operation. At the 4-month follow-up after the left operation, an X-ray revealed that a
small callus had formed at the osteotomy’s broken end, the force line of the lower limb was normal,
and the Numerical Rating Scale (NRS) score was 0. In the 9th month after the left operation, an
X-ray showed that the broken end of the osteotomy was blurred and Hospital for Special Surgery knee
(HSS) score was 100. There were no related complications during the follow-up. Conclusion: 3D
printing, when combined with orthopedic surgical robot-assisted osteotomy, enhances orthopedic sur-
gery for the treatment of bilateral femoral deformity with external knee varus. This approach offers

high accuracy and precision, good clinical efficacy, strong practicality, and broad application pros-
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pects.
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