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Abstract :

A portion of vulnerable stenosis are deformed periodically in pulsatile blood flow condition.

Diagnosis of the deformable stenosis is important because the deformation of stenosis can increase

possibility of rupture which cause sudden cardiac death or stroke. Diagnostic index has been developed for

nondeformable stenosis by using flow characteristics and resultant pressure drop across the stenosis.

However, the effects of the stenosis deformation on the flow characteristics remain unclear. In this study,

the stenotic flow around a deformable and two different rigid models were investigated in pulsatile flow

condition. Particle image velocimetry was applied to compare flow structures of the three models. The

deformable stenosis model was deformed to have higher geometrical slope and height as flow rate increase.

The shape deformation enhanced jet deflection toward a wall on the opposite side of the stenosis. The jet

deflection induced higher increasing rate of jet velocity and tubulent kinetic energy (TKE) production rate

in the deformable model comparing to the rigid models. The effects of the deformation on pulsating

pressure drop wave were investigated by utilizing the results of TKE production rate. Phase delay for the

maximum value in the pressure drop wave was found in the deformable model comparing to the rigid

models.
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The results shows the potential of pressure drop waveform as a diagnostic index for the
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Fig. 1 (a) Side view of a phantom model, (b) 3D printed model,
(©) Silicone-casted model
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Fig. 2 Turbulence kinetic energy production rate distribution near
deformable (lower image) and control stenosis model (upper), at
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a diastolic phase.
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