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Three dimensional surgical anatomy of cardiac conduction system within whole
heart by phase-contrast computed tomography
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The synchrotron radiation-based phase-contrast computed tomographﬁ (PCCT)
allows non-destructive visualization of the cardiac conduction system within human whole heart
specimens. We examined 74 cardiac specimens with various congenital heart diseases obtained by
autopsy (i.e., normal heart, VSD, AVSD, congenital aortic valve anomaly, corrected TGA, heterodoxy
syndrome) and verified the specific three-dimensional image of conduction system as a serially
traceable low-density area in relation to the type of malformations. This novel methodology of 3D
reconstruction of cardiac conduction system using PCCT provide powerful insights into operative and
other therapeutic procedures in congenital heart diseases,
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Three dimensional surgical anatomy of cardiac conduction system within whole heart by phase-contrast computed
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The feasibility of PCCT for visualization of the atrioventricular (AV) conduction axis in human whole heart
specimens was tested using four postmortem structurally normal newborn hearts obtained at autopsy. In PCCT images




of all four of the whole hearts of newborns, the AV conduction axis was distinguished as a low-density structure,
which was serially traceable from the compact node to the penetrating bundle within the central fibrous body,
and to the branching bundle into the left and right bundle branches. This was verified by histological serial
sectioning. Conclusion: This is the first demonstration that visualization of the AV conduction axis within
human whole heart specimens is feasible with PCCT.
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Anatomy of the conduction system in atrioventricular septal defect by high-resolution phase-contrast CT
imaging

The objective of this study using 20 specimens with atrioventricular defect (AVSD) was to analyse the
atrioventricular (AV) node and the right bundle branch (RBB) according to surgeon’ s view. Obtained PCCT image
sequence was resliced on an optimal angle to observe the AV conduction axis using imaging software such as Image
J, and Amira. A Ratio of the length between AV node and RBB divided by the length of AV annulus was calculated.
Measurement was performed in four out of twenty specimens

In all of 20 AVSD cases Conduction system of AVSD was visualized. Atrioventricular (AV) node and right bundle
branch were both identified. Mean aforementioned ratio was calculated to approximately 0.7. (range: 0.50-0.85)
Mean length between the orifice of coronary sinus and AV node was 1.60 mm. (range: 1.43-1.85). In Conclusion,
we confirmed that

three dimensional imaging is beneficial to understand the conduction system in AVSD according to surgeon’ s
view. Quantitative measurement of the structures would provide great help to better and safer surgery.
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:AV conduction axis in right isomerism syndrome using non-destructive imaging method.
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