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[Abstract] Objective: Two-dimensional phase-contrast flow (2D PC-flow) imaging in cardiac magnetic resonance
(CMR) enables non-invasive assessment of hemodynamics. However, it has limited applicability in patients with poor
breath-holding capacity. This study was aimed to achieve imaging under {ree breathing by optimizing basic parameters to
suppress respiratory artifacts,and to demonstrate the feasibility of using this optimized approach to assess hemodynamic
parameters.Methods: A total of 38 patients were prospectively enrolled. All underwent 2D PC-flow imaging at the supraval-
vular sinotubular junction level using three sequences: conventional breath-hold sequence (BH), multiple-averaged free-
breathing sequence with matched temporal and spatial resolution (fb),and multiple-averaged free-breathing sequence with
high temporal and spatial resolution ( HRfb).Parameters of Net Flow, Peak Flow Rate, Max Velocity (MaxV),and Peak
Mean Velocity (PeakMeanV) were measured and compared across the three sequences. Additionally,image quality and scan
time were evaluated simultaneously.Results: There were no statistically significant differences in overall image quality among
the 38 patients between HRfb and BH (4.63=+0.5 vs. 4.7440.4;Z=0.943,P =0.346) ,or between fb and BH (4.58+0.5
vs. 4.74+£0.4;Z=1.414,P =0.157).Among the measured parameters,only peak velocity and net flow showed statistically
significant differences between fb and BH (P <C0.05).No statistically significant differences were observed in other hemody-
namic parameters between the two groups.No statistically significant differences were found in any hemodynamic parame-
ters when comparing HRIb with BH. Bland-Altman analysis revealed good agreement for all parameters measured by
HRIfb,b,and BH sequences.Correlation analysis demonstrated high correlations between HR{b and BH for all parameters
(r=0.776 ,7r=0.939,r=0.953,r=0.942;all P<<0.001),as well as between fb and BH (»=0.668,r=0.900,r=0.928,r=
0.906;all P<C0.001).Conclusion: The free-breathing blood flow imaging technique optimized through parameter optimiza-
tion, while ensuring the accuracy of cardiac hemodynamic assessment,overcomes the reliance on breath-holding.It does not
need upgrading software or hardware equipment,significantly enhances patient tolerance and examination success rates,and
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provides a more clinically feasible non-invasive hemodynamic assessment protocol for primary healthcare organizations.

[Key words] Magnetic resonance imaging; Phase-contrast technique; Free-breathing imaging; Blood flow parameter
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