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Contents of this Appendix 
This appendix contains visualizations of blood flow in the heart both with respiratory gating (Resp(+)) 

and without (Resp(-)) in the 4D flow acquisition for 8 healthy volunteers. Figures 1 and 2 show 

visualizations of vortex ring formation in the left ventricle using Lagrangian Coherent Structures 

(LCS), and Figures 3 and 4 show visualizations using particle tracing. 

Visualizations of LCS were generated using custom software previously described [1]. Particle trace 

visualizations were generated using FourFlow, open source software for visualization of blood flow 

(http://fourflow.heiberg.se). 
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Figure 1: Visualizations of vortex ring formation using Lagrangian Coherent Structures (LCS) in 

healthy volunteers 1-4 with (Resp(+)) and without (Resp(-)) respiratory navigator. 

  



 

Figure 2: Visualizations of vortex ring formation using Lagrangian Coherent Structures (LCS) in 

healthy volunteers 5, 8, 9 and 10 with (Resp(+)) and without (Resp(-)) respiratory navigator. 

Volunteers 6 and 7 were excluded for intracardiac flow measurements due to artifacts in the left 

ventricle. 

  



 

Figure 3: Visualizations of blood flow using particle tracing in healthy volunteers 1-4 with (Resp(+)) 

and without (Resp(-)) respiratory navigator. 

  



 

Figure 4: Visualizations of blood flow using particle tracing in healthy volunteers 5, 7, 8 and 9 with 

(Resp(+)) and without (Resp(-)) navigator. Volunteers 6 and 7 were excluded for intracardiac flow 

measurements due to RF artifacts in the left ventricle. 

 


