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Factors Impacting Venous Return
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Nothing To Disclose

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

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 
pressure outside their walls because the floppy walls of 
veins collapse and produce what is called a vascular 
waterfall or a flow limitation.

MSFP

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

It creates an elastic recoil pressure that is an important factor in 
the generation of blood flow.

When venous return is limited:
1. cardiac output can only be 

increased by increasing MSFP by 
a volume infusion

2. by recruiting unstressed into
      stressed volume without a 

change in total volume 

3.  or by decreasing the resistance 
to venous return
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MSFP- mean systemic filling pressure 

Stressed volume is relatively constant under 
steady state conditions. It is usually about 30 % 
of total volume. 
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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.

Compliance requirement
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The compliance of the vessel is not considered 
in Poiseuille’s equation because it assumes a 
rigid tube.

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). 

Boundary Conditions
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Volume recovers before pressure (legs)

Volume recovery

Pressure recovery
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