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Development and evaluation of congenital heart surgery
simulator based on virtual reality technology

HUANG Haiping

( School of Humanities, Zhaoqing Medical College, Zhaoqing Guangdong 526000, China)

Abstract: The aim of this study is to develop a virtual reality—based congenital heart disease surgery simulator and to evaluate its
effectiveness in improving the surgical skills of physicians and medical students. First, the paper discusses in detailed the design
principles, virtual reality technology selection and specific implementation methods of the simulator, including anatomy-based heart
model construction, modeling of surgical instruments and surgical operations, dynamic simulation of surgical procedures, and
interactive interface and user experience design. Then, the paper designs a set of evaluation methods, including evaluation
objectives, experimental design, data collection and processing, and result analysis methods. The experimental results show that
after the simulator operation, their surgical skill assessment scores of the participants have been significantly improved, especially for
the medical student group. In addition, the simulator shows good applicability in handling different types of congenital heart surgery.
However, the simulator still has limitations in terms of the limitations of the virtual reality technology itself, the properties of some
tissue materials and the imperfections of the biomechanical model. Future research can be optimized in terms of improved hardware
performance, biomechanical models, types of surgeries and cases, and integration with distance education and collaboration systems
to further improve the value of the simulator for applications in medical education and the healthcare industry.
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Tab. 1 Participants’ surgical skill assessment scores ( full score is
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Tab. 2 Scores surgical operation accuracy of participants ( full
score is 10)
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Tab. 3 The efficiency of surgical operation time of participants
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Tab.4 Participants” satisfaction ratings on the simulator ( full score

is 5)
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