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Accurate osteotomy assisted by individualized navigation templates for the treatment of children cubitus varus
ZHENG Peng-fei,CHEN Jie XU Peng,JIANG Bo,YAO Qing-qiang,and WANG Li-ming ™. * Department of Orthopaedic
Surgery , Nanjing First Hospital , Nanjing Medical University , Nanjing 210006, Jiangsu , China

ABSTRACT Objective:To investigate the feasibility and accuracy of a new navigation template for osteotomy in cubitus
varus based on computer assistant design and 3D printing technology. Methods: The preoperative CT images of 15 children
with cubitus varus from June 2015 to June 2016 were collected. According to the above data,the individual osteotomy navigate
template match the distal humerus was designed by the software and printed by the 3D printer. Accurate osteotomy was per-
formed with the assistant of the navigate template in the operation. Internal fixation of the osteotomy site was performed with 2
Kirschner wires. After surgery,a long arm plaster was applied with 20° of elbow flexion. All the patients underwent radiograph-
ic and clinical evaluations before surgery and at the follow-up examination. Results: During the operation, the navigate tem-
plate with the individual design of 3D printing technology matched the bony markers of distal humerus. Accurate and simple
osteotomy were performed along the resected surface of the navigation template. None of the cases required any kinds of revi-
sion surgery or had any complaint of cosmetic appearance. Average union time was 6.7 weeks (ranged,6 to 8 weeks). Twelve
patients got an excellent result and 2 got a good result according to the criteria described by Bellemore. There were no cases
with complications of infection or ulnar nerve palsy or joint stiffness. Conclusion; With the help of 3D printing technology , the
accurate osteotomy in cubitus varus assisted by individualized navigate template can be realized. This technology can restore
normal anatomical structure of the elbow joint to the greatest extent. It is worthy of popularization and application.
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Fig.1 Osteotomy navigation template for a 7 years old boy with cubitus varus 1a. Posteroanterior radiograph of right upper limb before operation

1b. The 3D bone models of bilateral upper limbs constructed from CT data. The carrying angle of bilateral upper limbs can be measured 1e¢. Osteotomy

plane design at coronal plane 1d. Rotation angle measurement and osteotomy plane design 1e. Navigation template design finished
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Fig.2 Accurate osteotomy was accomplished with the help of the navigate template during the operation 2a. The individual osteotomy navigate template

match the distal humerus well ~2b. Fix the navigate template with 1 Kirschner wire 2¢. Drill two holes by Kirschner wire to control rotational rectifica-

tion  2d. Perform osteotomy according to the resected surface of navigation template  2e. The osteotomy block was completely consistent with the preop-

erative design  2f. Internal fixation of the osteotomy site was performed with 2 Kirschner wires after correct the rotational deformity
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Fig.3 A 7-year-old boy,radiographs and appearance comparison between preoperative
and postoperative  3a. Appearance showing different carrying angle of bilateral upper
limbs and the varus deformity of right elbow preopration ~ 3b. Anteroposterior radiographs
showing the varus deformity ~ 3c. Lateral radiographs showing no obvious extension defor-
mity 3d. Anteroposterior radiographs showing correction of the deformity after operation
3e. Lateral radiographs showing no extension or flexion deformity after operation ~ 3f. Ap-

pearance showing correction of the deformity after operation  3g,3h, 3i. After 6-month fol-

low-up, appearance showing satisfactory and elbow flexion to 130° and extension to —3°
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