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Comprehensive Learning and Treatment Support System for Congenital Organ
Malformation Using 3D Holographic Visualization
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This study aimed to develop an educational and clinical support system for
congenital pediatric disorders using Mixed Reality (MR) technology. Medical imaging data (CT/MRI in
DICOM format) were converted into 3D polygonal models through organ segmentation and reconstructed
as volumetric 3D holograms. These were projected into real space using MR goggles. A comparative
analysis was conducted with medical students and residents to assess anatomical understanding using
three modalities: 2D images, conventional 3D models, and MR-based holograms. Results showed
significantly higher comprehension in the 3D and MR groups than in the 2D group. Visualizing rare
and diverse congenital anomalies with holograms proved beneficial for both education and surgical
planning. This study demonstrates the value of MR in improving disease understanding and clinical
decision-making, highlighting its academic significance and originality in pediatric surgical
education.
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