Addendum

Analysis of circumferential and longitudinal RV curvatures

Each slice of the CMR short-axis cine images was divided into 4 quarters of equal inner wall circumferential length.  RV wall thickness, circumferential curvature (C-curvature), and longitudinal curvature (L-curvature) were calculated at all nodal points (100 points/slice, 25 points/quarter). The “quarter” values of those parameters were obtained by taking averages of those quantities over the 25 points for each quarter and saved for analysis. 
  
C-curvature (κc) at each point on an RV inner contour was calculated according to the following equation: 
[image: ]    						
where the contour was a planar curve, x and y are treated as the function of arc, and the derivatives were evaluated using neighboring points on the contour.  

L-curvature (κ) at each point on an RV inner contour was calculated according to the following equation:

[image: \kappa=\frac{\sqrt{(z''(t)y'(t)-y''(t)z'(t))^2+(x''(t)z'(t)-z''(t)x'(t))^2+(y''(t)x'(t)-x''(t)y'(t))^2}}{(x'^2(t)+y'^2(t)+z'^2(t))^{3/2}}]             
where the longitudinal curve (X) was given by X=(x(t), y(t), z(t)), the derivatives were evaluated with points from neighboring slices vertically below and above the point being considered. Interpolations were used to obtain vertical neighboring points from the neighboring slices. One-sided formulas were used for the top and bottom slices.
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