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Teaching application of 3D printing technology in intradural
and extradural communicating tumors
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Department of Neurosurgery, First Affiliated Hospital of Zhengzhou University, Zhengzhou, Henan, 450000, China

Abstract

Objective: To explore the application effects of 3D printing technology in teaching intradural and extradural communicating
tumors. Methods: A total of 40 trainees from the spinal cord and spine specialty group of the Department of Neurosurgery at the
First Affiliated Hospital of Zhengzhou University who underwent standardized training from January 2022 to March 2025 were
randomly divided into an experimental group (using 3D printed models for teaching) and a control group (traditional teaching). The
effectiveness of the two teaching methods was compared through theoretical exams, skill assessments, satisfaction surveys, and post-
class evaluations. Results: The experimental group showed significantly better performance in theoretical exam scores (92.44+2.28 vs.
78.45+4.32, P << 0.05), skill assessments (90.15+1.46 vs. 79.15+3.28, P << 0.05), satisfaction surveys (P << 0.05), and post-class teaching
effect evaluations (P << 0.05) compared to the control group. Conclusion: 3D printing technology enhances the intuitive understanding of
anatomy and simulates surgical scenarios, significantly improving the teaching effectiveness of spinal tumors and providing important
evidence for innovation in medical education.
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