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New insights about adult congenital heart diseases using cardiac magnetic
resonance: flow dynamics and molecular biology
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We have significant improvement of survive in surgical and interventional
development at field of congenital heart diseases. However, increasing number of patients were
suffering from several complications long-term after procedure. The purpose of this study was to
establish the meaning of flow energy loss (FEL) measured by using software that can visualize blood
flow and calculate that from cardiac magnetic resonance (CMR).

We selected patients with complex congenital heart disease. We showed repaired Tetralogy of Fallot
patients with severe pulmonary valve regurgitation have much more higher FEL, and it decreased after

pulmonary valve replacement. We also showed FEL at Fontan pathway was higher in atrio-pulmonary
connection Fontan patient than that of extracardiac Fontan patient. Thus, FEL may become a new
measurement to evaluate patient’ s circulation status, and provide us much information about what
should we need for patients long-term after repair of congenital heart diseases.
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FEL: flow energy loss
U : blood viscosity
i,j: coordinate directions

dv: surface or volume increment
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