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Abstract

To evaluate aortic wall stiffness without influence of different background blood pressure, a new technique was developed and verified.
At eight swine descending aortae, volume-pressure measurement was performed using custom-made system. Based on averaged
pressure-volume curve, aortic distensibility index was formulated to evaluate aortic wall stiffness regardless of variable blood pressure and
aortic size. The variability of aortic distensibility index by pressure change was compared with other parameters for wall stiffness evaluation.
Subsequently, the aortic distensibility index was calculated at 100 contrast-enhanced EBCT data sets of normal volunteers in regular health
screening program. The measured aortic distensibility index was compared with age, coronary calcium score, and aortic calcium score.
Between 50 and 360 mmHg of blood pressure, the coefficient of variance of aortic distensibility index was 22.00% as comparing with
88.99% of classical compliance. Based on age, aortic distensibility index showed correlation coefficient of 0.55, whereas classical
compliance showed 0.26. The correlation coefficient with modified aortic calcification was 0.43. Linear regression study revealed statistical
significance of correlation coefficients. The aortic distensibility index, the method to evaluate aortic wall stiffness free from variable blood
pressure and aortic size, was developed and verified with significant practical feasibility.
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Fig; 1. The experimental devices for making an examination of the aorta pressure-volume relation. The connecting hub for swine aorta pressure-volume
measurement{custon-made system)(a), the pressure measurement equipment(b) and the device limiting variation of length
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Fig. 2. The averaged pressure-volume curve of 8 swine aorta
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Table 1. Between 50 and 360 mmHg of blood pressure, the coefficient of variance and intraobserver error of arterial wall stiffness indexes.
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