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Dataset collection for visible fetuswith single ventricle and digital three dimensional reconstruction of the heart
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Objective To build the dataset of visible fetus with single ventricle (SV) and aortic coarctation (CoA), and to rebuild a 3D digitized heart model. M ethods After undergoing macroscopica, CT and MR
examinations, a cadaver of 35- week female fetus with SV and CoA which weighted 2650 g was selected. A digital milling machine was used to shave off dlices of the cadaver layer by layer from head to foot
in alaboratory at -25°C . The successive cross-sections were photographed with a high-definition digital camerato obtain the structural dataset of the cadaver. Semi-automated segmentation and Photoshop
software were selected to segment the heart and great vessels of base of the heart. The segmented structures were reconstructed in 3D. Results CT scans were made in every 0.625 mm, and MRI with 3.0
mm slice thickness for the body. For serial cross-sections, the thickness was 0.2 mm. Thus, atotal of 1495 slices were obtained, and the photo for every slice was saved as a 31.4 MB file in aresolution of
10989056 pixels (4064 x 2704). Finally, the complete data files reached to 46.943 GB. A 3D reconstruction and stereo display of the heart with SV and CoA were established. The reconstructed structures
could be displayed singly, in small groups or as awhole and continuously rotated in 3D space at different velocities. Conclusion This study provides an accurate successive dataset for the automated
segmentation agorithmic study of fetal development and anatomical structure for making plans of heart surgical and clinical image medical teaching about complicated congenital heart diseases.
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