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Blood conduits

elastic or muscular
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Axial prestretch

e Ratio of in situ to ex situ length




Axial prestretch
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We should ask: What are

the mechanical consequences
of the prestretch?




Analytical model

* To simulate an effect of the axial prestretch on
oressure-radius relationship assume that we have

hyperelastic and incompressible
thin-walled tube
preloaded by axial weight

which mechanically responses to the loading in
the way that deformed geometry still retains
character of uniform circular cylinder (only radius
and length are changed)




Analytical model

* To simulate an effect of the axial prestretch on
pressure-radius relationship assume that we have
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Analytical model

o Constitutive description by exponential strain energy
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Analytical model
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Model predictions
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Model predictions
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Model predictions

Volume inside
the tube
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Model predictions
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Derived hypothesis

e Axial prestretch which maximizes volume
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Conclusion and questions

From above mentioned we hypothesize that there is
a value of axial prestretch which maximizes volume

Does this value correspond to the prestretch measured
in autopsy?

Thus, is arterial mechanics an example of optimal
design?

Thank you for your attention.
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