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Structural examination of human heart specimens at the microscopic level is a prerequisite for
understanding congenital heart diseases. It is desirable not to destroy or alter the properties of such
specimens because of their scarcity. However, many of the currently available imaging techniques
either destroy the specimen through sectioning or alter the chemical and mechanical properties of the
specimen through staining and contrast agent injection. As a result, subsequent studies may not be
possible. X-ray phase-contrast tomography is an imaging modality for biological soft tissues that does
not destroy or alter the properties of the specimen. The aim of this study is analysis for cardiovascular
microstructure of congenital heart disease using X-ray phase-contrast tomography.

At first, we showed that X-ray phase-contrast tomography allowed 3D visualization of the AV
conduction axis within intact human hearts obtained by autopsy. We validated the findings by
comparison to histopathological evaluation of the same hearts. On X-ray phase-contrast tomography
images, the AV conduction axis is visible as a serially traceable low-density structure within a
surrounding high density sheath correlated with fibrous tissue. After that we applied this method for
sick heart specimens, ventricular septal defect and atrioventricular septal defect, and showed the
conduction system. In the next year, we will examine specimens of rare congenital heart diseases, for
example, congenital corrected transposition of the great arteries and single ventricle etc. In the future,
we should be able to establish an archive of educational and informative image collections of normal
structures, common diseases, and rare cardiac anomalies for entire countries. This approach will
provide powerful new insights that may lead to better operative and other therapeutic procedures for
most congenital heart diseases that involve the indeterminate spatial anatomy of the cardiac
conduction systems.

We also examined a specific characteristic of ductus arteriosus using X-ray phase-contrast
tomography. In this study, the contrast resolution of X-ray phase-contrast tomography images was
comparable with that obtained in histologic assessments with EVG staining. From the 3D images,
the ductal intima spread more distally and laterally than the ductal media, especially on the inner

curvature.
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