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Three- dimensional printing technology for the diagnosis and treatment of congenital heart

disease in childhood

HU Li-wei, ZHONG Yu-min
Medical Imaging Center, Shanghai Children's Medical Center Affiliated to Medical School of Shanghai Jiao Tong
University, Shanghai 200127, China

Abstract: With the advantages of standardized modeling and personalized treatment, three-dimensional (3D) printing techno-
logy has been widely used in the orthopedics and other surgical areas. The current two-dimensional images cannot clearly
show the complex spatial structure of the heart, while 3D printing technology can help doctors to have a better understanding
of the complex anatomic structure of congenital heart disease. The application of 3D printing technology in the diagnosis and
treatment of congenital heart disease in childhood was analyzed in this paper. Its limitations and developments in the future
were also discussed on.

Key words: three-dimensional printing technology; children; congenital heart disease; review
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Fig.1 Heart volume imaging analysis of the complex congenital heart disease combined ventricular septal defect with

pulmonary atresia after the post—processing
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Tab.1 Different types of congenital heart disease and approximation incidence

Diseases Incidence Diseases Incidence
Ventricular septal defect 20% Atrioventricular septal defect 2%-5%
Atrial septal defect 10% Tricuspid atresia 3%
Patent ductus arteriosus 10% Truncus arteriosus 3%
Coarctation of the aorta 10% Total anomalous pulmonary venous connection 2%
Congenital aortic stenosis 10% Hypoplastic left heart syndrome 2%
Tetralogy of Fallot 10% Interrupted aortic arch 1%
Pulmonary stenosis 10% Ebstein anomaly 0.5%
Transposition of the great arteries 5%-8% Mitral stenosis rare
Pulmonary atresia 5% Aortopulmonary window rare
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Fig.2 The three—dimensional (3D) images of postoperative patients with pulmonary atresia with ventricular septal

defect, reconstructed by CT
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Fig.3 Comparison of 3D model (Fig.a) and surgical result (Fig.b) showed that the 3D

model could clearly present the anatomical structure of the heart

LV: Left ventricle; ROS: Ventricular septal export resection; RV: Right ventricle; the

triangle: Supracristal ventricular septal defect; *: Left ventricular cavity; * *: Right

ventricular cavity
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Fig.4 Simulation operation

Note: a: Different types of stents for the 3D printing of the heart model were

applied to simulate right pulmonary vein dilatation. b: Bending degrees

between papillary muscles were analyzed by the simulation operation with wire

delivery catheter in the indoor model of the left heart
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