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Background: Recent progress in cardiac MRI and blood flow imaging is outstanding and 4D flow MRI and
computational fluid dynamics (CFD) flow simulation have been expected for wide clinical applications.
Because long-term outcomes of congenital heart diseases have close relationship with its hemodynamics,
cardiac MRI and blood flow imaging have advantages in the evaluation of adult congenital diseases. 
Method and Results: 4D flow MRI is applied to the variety of patients with adult congenital heart
disease. Flow energy loss (EL) is a parameter of cardiac workload and a predictor of ventricular
deterioration. Pulmonary stenosis and regurgitation in patients with Tetralogy of Fallot are evaluated
not only with right ventricle (RV) volume and regutgitant fraction, but also with EL estimation. Other
anomalies including the situation after one and a half repair or single systemic RV is also evaluated with
4D flow MRI and flow EL. For the determination of the surgical strategies, CFD flow simulation is a
powerful tool because it enables virtual surgery on a computer. Complicated Fontan circulation such as
hepatic factor maldistribution in azygous connection is one of the good candidates for blood flow
diagnosis with 4D flow MRI and surgical planning in CFD flow simulation. 
Conclusions: 4D flow MRI is a novel and powerful tool for the evaluation for indication of adult
congenital heart surgery, especially for cases with RV dysfunction and for Fontan cases. CFD flow
simulation is usefule for the determination of surgical procedures.


