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MSFP
Respiratory
pump

The right heart is filled by the large compliant venules and
small veins - mean systemic filling pressure (MSFP)

Sympathetic
vasoconstrictor

At low transmural pressures, the veins can be elliptical in
shape- only the volume beyond this resting length
produces tension in elastic walls of vascular structures.

When the pressure inside the great veins is less than the
Blood Skeletal pressure outside their walls because the floppy walls of
volume A veins collapse and produce what is called a vascular
waterfall or a flow limitation.

Cardiac
suction

The volume that stretches the walls is called stressed volume and
the rest is called unstressed volume.... only the stressed

MSFP- mean systemic filling pressure
component determines flow.
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Compliance requirement

No compliance

No Flow Compliance allows pulsatile Flow

Non-compliant closed system-

flow is not possible because pressing on the
bellows instantly raises the pressure everywhere
and there is no pressure gradient for flow.

The compliance of the vessel is not considered
in Poiseuille’s equation because it assumes a

rigid tube
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Volume recovers before pressure (legs)

.~ Volume recovery o

. Pressure recovery £
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Fig 2. Simultancous calf volume (air plethysmography [APG
15 rapidly in a fraction of the time (recovery time

[AMVP], red) recordings with calf exercise. The calf volume recove
LRT]) compared with the time for pressure récovery (venous Alling time | VET]). The difference is duc to stretehing of
the venous wall required to recover the high resting pressures. 1he rato between RT and VET could be used as an
index of calf pump elastance in the stretching mode. Note that calf volume recovery is complete when the ambulatory
pressure gradient is the highest. Significant reflux is not possible afier calf volume recovery is complete.
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Boundary Conditions
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Figure 5. Schematic of collapsibility of a vessel under certain

loading conditions.

When the transmural pressure is negative (i.e., the vein collapses), the pressure
gradient (Pi - Po, inlet and outlet pressures, respectively) no longer dictates the flow
as given by Poiseuille’s equation; rather, the flow is dictated by transmural pressure
where vessel collapse can occur (zero flow).
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