Venous pressure and flow changes induced by the calf muscle venous pump

Activity of the calf muscle venous pump produces venous pressure and flow changes that significantly influence venous hemodynamics in the lower extremity. Pressure difference arising between thigh and lower leg veins has been called ambulatory pressure gradient; it sets off venous reflux. Reflux or any kind of drainage of venous blood from the thigh into the lower leg entails ambulatory venous hypertension, the degree of which depends on the intensity of retrograde flow expressed in ml/s.

After interruption of reflux at the sapheno-femoral junction, activity of the calf pump produces pressure difference between the femoral vein and the saphenous remnant (or another incompetent vein), which triggers the process leading to recurrent reflux. In addition, calf pump is the motive force setting off centrifugal flow in incompetent superficial veins. Restoration of centrifugal flow is apparently an encoded recovery process ensuring improvement of impaired circulation in arterial occlusions; unfortunately, restoration of centrifugal flow in incompetent veins causes harm, it brings about recurrent reflux. 

Calf muscle venous pump produces peak pressure differences between the posterior tibial and great saphenous vein. Bidirectional flow takes place within calf perforators, which enables quick pressure equilibration between deep veins where the pressure changes are produced, and superficial veins of the lower leg; deep and superficial veins of the lower leg form conjoined vessels.

