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& H: The Application of 3D-printing Techniques in Bone Tumor Resection and Reconstruction

# 2. Surgical resection and prosthetic replacement are well accepted as an effective treatment for bone
tumors. However, traditional surgical techniques were associated with high incidence of complications. In
consideration of the situation, the current study aims to explore the efficacy and safety of 3D-printing
techniques in bone tumors as well as analyze the clinical efficacy and related complications.

From November 2014 to July 2018, 28 patients with pelvic tumors, 15 patients with limb bone
tumors, 1 patient with bone tumors around shoulder girdle underwent surgical treatment with the 3D-
printing techniques in our hospital. 3D-printed personalized guide plates and prostheses were
manufactured with computer-aided design (CAD) according to the preoperative CT and MRI image data.
All 44 patients were observed with a mean follow-up period of 28 months (range from 6 to 65). The
surgery went well in 28 patients with pelvic tumors and the mean operation time is 4 hours (range from
3.5 to 5.5 hours). There was no sciatic nerve injury or perioperative death. One tumor metastasis, one
dislocation, one skin flap margin putrescence and one infection were observed during follow-up. In the
latest follow-up, functional assessment by Enneking method revealed that 8 cases were superior, 14 were
moderate, 3 were acceptable and 3 were disappointing. Moreover, 15 patients with limb bone tumors and
1 patient with bone tumor around shoulder girdle also received successful operations and achieved superior
long-term function, without severe complications.

With the advantage of personalized customization and excellent stability, 3D-printing techniques
effectively reduce the complexity of operation as well as the operation time. In addition, the application
of 3D-printing technology can lower the incidence of aseptic loosening by increasing the compatibility of
bone-metal interface and bone ingrowth. Thus, the risk of postoperative complications was minimized in
the surgical treatment of bone tumors. However, more large-scale studies with long follow-up period are

in urgent need to deeply explore the efficacy and complications.
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& H: i3DP, an Enabling Approach for Additive Manufacturing of 3D Electronics
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