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ON-LINE FIG 1. Phantom setup. A, The phantom geometry. An oval water container (110� 170� 100mm, 1.5 L) with two converging pipes with a
3-mm diameter was used. B, The pump (custom-made using MR imaging–safe materials, plastic and brass) is placed as close as possible to the
phantom for optimum flow control and stability. The linear actuator was placed outside the 20-mT safety line and connected to the pump using
a stiff carbon fiber rod.
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ON-LINE FIG 2. Flow rates of the three ROI outlet, inlet left, and inlet right plotted for low (12 frames), moderate (16–24 frames), and high tem-
poral resolution (30–40 frames).

ON-LINE FIG 3. Example magnitude and velocity images of SENSE 4D flow MR imaging (left) and PROUD 4D flow MR imaging with either 7 or
30 cardiac frames (middle, right). Velocity encoding was performed in the right-left (R-L) direction. White arrows point to the locations of the
2D flowMR imaging perpendicular to the MCAs.
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ON-LINE FIG 4. Peak flow rate difference of the 4D flow MR imaging scans to the 2D flow MR imaging reference. Bland-Altman plots (upper
row) as well as orthogonal regression (lower row). LoA indicates limits of agreement.

ON-LINE FIG 5. Peak flow rate repeatability of the 4D flow MR imaging scans. Bland-Altman plots (upper row) as well as orthogonal regression
(lower row). LoA indicates limits of agreement.
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ON-LINE FIG 6. Stroke volume difference of the 4D flow MR imaging scans to the 2D flow MR imaging reference. Bland-Altman plots (upper
row) as well as orthogonal regression (lower row).

ON-LINE FIG 7. Stroke volume repeatability of the 4D flow MR imaging scans. Bland-Altman plots (upper row) as well as orthogonal regression
(lower row). LoA indicates limits of agreement.
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ON-LINE FIG 8. Pulsatility index difference in the 4D flow MR imaging scans and the 2D flow MR imaging reference. Bland-Altman (upper row)
as well as orthogonal regression (lower row).
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