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Flow simulation of normal pulmonary artery branches based on CT image
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[ Abstract] Objective: To study the hemodynamics of the pulmonary artery (PA) in pulmonary artery
hypertension ( PAH) . Methods; With combined clinical hemodynamic measurements and CT data, the
3D model of PA and its branches was reconstructed to obtain the real 3D geometric structure of PA and its
branches. Computational fluid dynamics ( CFD) simulation was carried out for the reconstructed 3D
geometric model of the PA and its branches with Womersley velocity as main pulmonary entrance
conditions; then hemodynamic parameters of the PA and its branches in cardiac cycle were calculated and
the changes of flow field, pressure, wall shear stress ( WSS) at different times, and its impact on
physiological processes were analyzed. Results: Simulation showed that the pressure of the main PA and
the branches of the left and right PA was higher in the systolic period than that in the diastolic period;
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especially, the that of right PA and its interlobular artery was significantly higher than that of the left. The
blood flow velocity of the main PA and its branches of right and left PA was significant different, the
velocity was much higher at the distal of the right PA than that at the left. High WSS field formed at the
proximal of the right PA before the branches during the systolic. Conclusion: The right PA at the
proximal and lower lobe artery are affected by much larger pressure and change firstly, so the change of
morphological and functional of theses segments will be have more important value to prompt existence of

the early PAH.
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Table 1 Measurements of PA dimension, velocity and flow rate in normal adult during a cardiac cycle
¥ ¥ R T(ms) D(mm) V¥(em/s) VEB/Mem/s) VEKR(em/s) Flux(ml/s)

MPA 0 ms 34.6 1.88 -4.14 7.58 15.98
( EpHEhBK) 51 ms 31.6 11.33 -7.44 22.97 96.27
103 ms 34.9 28.23 -21.28 41.72 291.88
154 ms 35.7 34.15 -31.9 59.01 362.17
206 ms 34.6 34.2 -16.01 61.87 316.69
257 ms 33.6 19.09 -22.6 52.64 210.85
309 ms 32.2 12.82 -92.71 59.23 117.76
360 ms 30.7 2.04 -14.84 16.96 17.79
412 ms 29.8 0 -17.25 17.03 0.02
463 ms 28.8 3.72 ~-11.9 21.14 27.86
515 ms 30.6 4.95 -6.26 13.88 42.79
566 ms 31.9 3.96 -12.78 20.26 34.33
618 ms 31.6 1.84 -7.29 11.39 15.59
669 ms 29.7 0.28 -10.73 9.34 2.34
721 ms 31 ~0.21 ~12.49 7 -1.79

772 ms 31.7 -0.48 -6.48 6.85 -4.1
824 ms 29.7 -0.35 -9.12 4.95 ~2.94
875 ms 30.6 1.75 -5.9 7.88 14.85
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