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Hemodynamic Effects of Banding Width on Pulmonary Artery
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Abstract: Objective To investigate the effects of banding width on hemodynamic characteristics of pulmonary
artery (PA) by constructing pulmonary artery banding (PAB) models with different widths. Methods Based on
clinical practice, with the same banding position and degree, computer-aided design ( CAD) was utilized to
reconstruct three-dimensional PAB models with different banding widths (2, 3, 4, 5 mm). Hemodynamic
characteristics of the models with different banding widths, including pressure, streamlines, energy loss, energy
efficiency and blood flow distribution ratio, were compared and analyzed through computational fluid dynamics
(CFD). Results The pressure of PA decreased significantly, while the change of banding width had no
significant effects on the pressure drop level at banding position. With the increase of banding width, the energy
loss decreased, and the energy efficiency showed an upward trend. The blood flow of the left PA increased, and
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the ratio of blood flow distribution between the left PA and right PA increased, with the maximum reaching up to

2.28:1. Conclusions The increase of banding width can reduce the energy loss of PA and improve the energy

efficiency of blood flow, but it will lead to the imbalance of blood flow distributions between the left and right lungs.

Both the balance of blood flow distribution and the energy loss should be considered in choice for banding width of

PAB. The virtual design of PAB surgery based on CAD and CFD will assist individualized banding width selection

in future.

Key words: pulmonary artery banding ( PAB); banding width; hemodynamics; computational fluid dynamics

(CFD) ; computer-aided design (CAD)
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