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Three-dimensional printing technology: new method for understanding congenital heart disease
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Abstract: Objective To create an accurate anatomical three- dimensional (3D) model for children with congenital heart
diseases (CHD) by using 3D printing technology; to explore the guiding significance of the created cardiac model for
clinical diagnosis and operation plan design. Methods One 4 month- old child was diagnosed with CHD by
echocardiography, and the image data were obtained by 64-slice prospective gated enhancement CT scan. The DICOM data
of CT were inputted by using Mimics 17.0 software, and the image reconstruction was conducted for the regions of interest.
According to different CT values, images were segmented by region growing method, generating file data of standard
tessellation language. After the file data were inputted into OBJECT 260 3D printer, the 3D model for CHD was printed.
Results The 3D printing mode clearly demonstrated the anatomic abnormalities, preferably indicated the location of
ventricular septal defect, showed the relationship among ventricular septal defect, atrioventricular valve and two great
arteries, the relationship of spatial structure of the great arteries, and the three- dimensional display of aortic coarctation.
Conclusion The 3D printing technology for CHD clearly demonstrates the anatomic abnormalities, preferably shows the
spatial relationship between intracardiac abnormalities and extracardiac large vessels. And 3D printing technology will be
more effective in the assist diagnosis and the preoperative plan design, providing accurate treatment for patients with CHD.
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a: Region growing method

b: Expanded image

c: Image segmentation
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Fig.3 Automatic segmentation of CT images and extraction of vessel
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Fig.4 Comparison of CAD model with 3D printing model

Note: RV: Right ventricle; LA: Left atrium; LPA: Left pulmonary
artery; RPA: Right pulmonary artery; CAD: Computer-aided design;
VSD: Ventricular septal defect; COA: Coarctation of aorta
a: The VSD and COA of congenital heart disease was reconstructed
based on heart volume imaging analysis by post-processing software. b:

3D model displayed the anatomy of the heart.
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