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Abstract

Objective: To explore the application value of 3D printing technology combined with problem-
based learning (PBL) in the standardized training of neurosurgery residents. Methods: A total of
60 standardized training residents in the Department of Neurosurgery, the First Affiliated Hospi-
tal of Anhui Medical University from January to December 2025 were randomly divided into ob-
servation group and control group, with 30 cases in each group. The control group received tra-
ditional teaching mode, while the observation group was taught by 3D printing combined with
PBL. The theoretical scores, operational skills, clinical thinking ability, teaching satisfaction and
subjective evaluation were compared between the two groups. Results: The scores of theory, op-
erational skills and clinical thinking in the observation group were significantly higher than those
in the control group (P < 0.001), and the teaching satisfaction was also higher (P = 0.011). The
excellent and good rates in anatomical understanding, surgical procedures, autonomous learning
and other aspects were also significantly higher in the observation group (P < 0.05). Conclusion:
3D printing combined with PBL teaching can significantly improve the theoretical level, opera-
tional skills and clinical thinking ability of neurosurgery residents, optimize the teaching effect,
and has good popularization value.
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