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Blood Vessels
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Pulmonary valve — o
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Usually oxygenated (except for pulmonary artery)
e Veins:

Blood flows from organs to heart
Usually deoxygenated (except for pulmonary artery)

Hierarchy

e Arterial side
Series of branching vessels
Aorta-Arteries-Arterioles-Capillaries

e Venous side
Series of coalescing vessels
Capillaries-Venules-Veins-Superior and
Inferior Vena Cavae
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Pressure variation

e Systolic: ventricle is contracting, ~120mm Hg in aorta Z 16, 00 ol
e Diastolic: ventricle is filling, ~80mm Hg in aorta E 10, bYo PO\]

Tunica
adventitia
connective tissue
A

Microstructure

e Intima: Inner most layer, basal lamina, endothelial
cells, Smooth wall and selective permeability to H,0,
electrolytes, sugars and other substances

e Media: Middle layer, elastic sheets (no elastin in
capillaries), mechanical strength

e Adventitia: Outermost layer, tethering

external elastic lamina
smoath muscie cells
Tunica media



Stress-strain relationships for blood Vessels
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Thin wall vessels (Laplace’s Equation) stress field
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r: radial coordinate
: angular coordinate
z: axial coordinate

t: thickness

Circumferential(Hoop) stress Longitudinal(Axial) stress
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Thick wall vessels (Look up a handout for derivation)

r, = internal radius p1 = internal pressure
r: = external radius p2 = external pressure
Thickness dz, Arc dB, axisymmetric geometry and loading, no shear stress
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Elastic Modulus
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Hysteresis loop is insensitive to strain rate
‘Longitudinal movement (extension) is less than 1% - highly tethered

Due to tethering expect effective in situ Eiong > Eradial, Ecirc , SO that tissue behaves
anisotropically. o

Dependence on strain rate can be ignored
In general, dT/dgamma = alphaT+EQ, where alpha is the rate of increas
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9 Note: Experimental data can be fit accurately, but the parameters themselves have
little meaning. Coefficients are sensitive to small changes in data.
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