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Pms = VPP + K(FAP - VPP)

VPP : venous plateau pressure
FAP : final arterial pressure
K : ratio of arterial to venous compliance
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What role does the venous system play in human circulation?

"Chihara Eiichi M.D., PhD.

Department of Anesthesiology, Meiji University of Oriental Medicine

Abstract

Sufficient end-diastolic distension is neccessary for the heart to output good amount of arterial blood
to each organ. Guyton presented a graphical model to calculate right atrial pressure balancing venous
return curve and cardiac output curve. The venous return curve is determined by venous vascular tonus and
the amount held in the blood reservoir, whereas the cardiac output curve depends on myocardial performance
and arterial resistance. The circulating blood volume is one-thirteenth of human body weight, and about 65%
of the blood stays in venous vessels. The relationship between circulating blood volume and wvenous
tonus is expressed as mean circulatory filling pressure, which can be determined only when the cardiac
pump is temporarily arrested in animal experiments. As the capacitance vessel can hold a large amount of
the blood with low intramural pressure, they are sensitive to increase in hydrostatic pressure. Animals living
on land evolutionally developed various kinds of both physiological and anatomical tactics to stabilize
circulation against gravity. For example, The hard hide of the horse legs are resistant to gravity-induced
edema in subdermal tissue. The visceral vascular bed plays an important role to adjust cardiac preload as
well as veins of the lower extremities. Dilaling visceral vessels with nitroglycerin is very potent treatment
to reduce cardiac overload of the patients in heart failure. It is noteworthy that only 20-30% amount of
the electrolyte infused intravenously is left in the blood vessel, while the escaping fluid becomes urine and
interstitial fluid. Human lower extremities are susceptible to the venous pressure elevation while standing,
so that physiological edema of the legs can be seen in the evening. Bed rest at night helps restoring the
fluid distribution to the central circulation, which also helps reducing leg edema. Changes in bioimpedance
reflecting subdermal fluid retention can be both physiologically and pathologically to monitor the therapeutic
effect on peripheral circulation and venous congestion.
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