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Blood flow in microvessels
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Vascular networks are flexible systems, able to evolve
and adapt in response to the needs of the surrounding tis-
sue. Long-term hemodynamic changes may induce per-
manent morphological transformations in the vessels, af-
fecting its diameter2 and wall thickness. However, be-
sides this ability to deform plastically, vascular networks
also are able to undergo acute regulations in the short
term, for instance to fulfill a sudden high demand of oxy-
gen in the medium.

Here we focus on the blood flow in microvessels3 and
its adaptation dynamics. Capillaries, the smallest blood
vessels with diameters from 6 to 10 µm -close to the size
of the red blood cells-, are responsible for the distribu-
tion of blood within tissues. Blood flow in capillaries oc-
curs at very low Reynolds numbers and it is traditionally
modeled as a stationary motion within a solid cylindrical
channel, giving rise to a so-called Poiseuille velocity pro-
file, that depends parabolically on the vessel radius and
is linearly related to the pressure gradient between the

ends of the capillary. However, vessel walls are far from
being rigid. Here we are interested in the elastic changes
in the lumen radius of capillaries due to the variations
in the blood flow rate in response to the oxygen demand
of the surrounding tissue. An increase in the incoming
flow induces an expansion of the vessel to stand the new
flow rate. Here we discuss the mechanisms that govern
this expansion, the dynamics of the flow and the arising
morphology of the microvessels.
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