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Abstract
Before the experiment, arteries were fixed at physiologic
Knowledge of the influence of Percutaneous Transluminal length in a bath filled with Tyrode-solution with glucose.
(Coronary) Angioplasty on the mechanical properties of The solution was oxygenated with a mixture consisting of
atherosclerotic arteries is scarce. We performed experi- 5%%0,en 95%C4. Temperature and pH of the solution
ments to determine the elasticity, viscosity and minimal were kept at physiological values [2,31.
diameter of arteries before and after angioplasty. Our Before the experiment was perfomed,
inner and
results show significant changes in elasticity and viscosity outer diameter of the artery as well as the area of arteriof arterial segments, but show that minimal arterial al-wall were measured by ultrasound (DiasoniCS Master,
diameter remains unchanged. This suggests that the effect 10 MHz linear array, resolution 0.15mm,reproducibility
of angioplasty is not primarily caused by change in f0.2").
A tank tilled with Tyrode-solution was conarterial diameter, but is generated by a change in arterial nected to the lumen of the arterial segment. I n t r a l e
elasticity as well as viscosity.
pressure was changed by moving the tank up and down.
Keywords: angioplasty, mechanical parameters, Intraluminal pressure could be changed this way in any
elasticity, viscosity
(continuous)pressure-time relation we wanted. For these
we used sinusoidal pressure-time relations.
Introduction
ressure was measured using a Spectramed
Knowledge of the influence of Percutaneous TranslUminat
r between the artery and the
(Coronary) Angioplasty (PT(C)A) on the mechanical
eremeasuredusing4Linear
properties (elasticity, viscosity) of atherosclerotic arteries
(Jensen LDT-g, reprois scarce. In most of the investigations, attention is paid ducibility of mean arterial diameter 0.012"). The mean
to the change in diameter of the lumen. Most studies arterial diameter was calculated from two orthogonal
define 'Successful angioplasty' in terms of enlargement diameters to exclude effects of possible translations of the
of minimal arterial diameter rather than using a definition artery during the experiment.
based on hemodynamic properties of the artery (e.g. After "ent of the mechanical properties of the
increase of bloodflow).
artery, an angioplasty ballooncatheter (Olbert, Meadox
Recently Botas[l], compared segmental coronary disten- Surgimed A / S ) was inflated inside the artery. The balsibility before and after PTCA. He concluded that most loon was inflated by a computer-controlled system until
of the enlargement of the diameter at
maximum balloon-pressure was reached or until fllrst
signs of arterial damage were discoveredD].
increased
distensibility should result in After the balloon-inflation,the mechanical properties of
passive distention of the vessel in response of the blood the artery were measured again, using the same procedupressure. Botas, however, made use of an angioplasty re and parameters as before the balloon-inflation.
balloon inflated up to 5 bar to measure arterial distensibility. In this way, the artery is not free to change
shape as a result of
pressure. Furthemore,no
e viscous properties of the
attention was paid
arterial wall.
The study we describe here was conducted to evaluate
the effects of balloon-inflation on elasticity, viscosity and
minimal arterial diameter of the arterial wall at physiologic pressures.
Methods

arteries were excised during autopsy
nsent and cleaned fkom Eat and other
tissue. The arteries were kept in glucose-free Tyrodesolution at 4°C until the experiment was performed.
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Figure 1: Representation of the Voigt-model, consisting
of a spring with elasticity E and a dashpot with viscosity
7 in parallel.
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arterial diameter remained unchanged (0 rt 9%).
The results can be divided in two groups: 3 experiments

increased viscosity (AV = 54 f 43%).
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