
The Peripheral Circulation



CV System: Series Connection
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Blood Vessel Structure



Blood Vessel Wall Composition



Microcirculation



Capillary Function



Sphincters in the Microcirculation



Microcirculation Model

∆P ∆P= RQ

Q

For laminar viscous flow in a tube of length, l,
and radius, r, resistance is given by:



Estimating Peripheral Resistance
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Starling’s Law of Capillary Filtration
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Capillary Pressure
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What Can Cause Edema?
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What Can Cause Edema?

• Increased Hydrostatic Pressure
– Venous valve failure and gravity
– High central venous pressure
– Blockage to venous flow

• Low Oncotic Pressure
– Inadequate protein production

• Starvation
• Liver disease

– Excess loss of protein
• Renal disease: nephrotic syndrome

• Capillary wall damage
– Inflammation
– Trauma



Vascular Distensibility



LaPlace’s Law for Cylinders
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Vascular Capacitance
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Ca=∆V / ∆P

Estimating arterial Capacitance

Caa= SV / pulse press= SV / pulse press
= 80cc / 40 mmHg= 80cc / 40 mmHg
= 2 cc / mmHg

V0 Volume

P, V = 2 cc / mmHg



Arterial BP

Estimating arterial Capacitance
Caa= SV / pulse press= SV / pulse press

= 80cc / 40 mmHg= 80cc / 40 mmHg
= 2 cc / mmHg= 2 cc / mmHg







Model of Peripheral Circulation
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Changes in Resistance





Changing Pms







The Windkessel Approximation

If venous pressure is 
approximately zero



Windkessel Driven by Current 
Impulses



Resultant “Arterial Blood Pressure”



Pressure and Flow in Rabbit Aorta
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