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A series of observations (1) in 34 selected (2) normal cases showed that the vo
lume of blood flowing from the placental end of the cord cut immediately after 
delivery of the baby was remarkably constant (mean: 107 ml; range: 90-125 ml). 
This volume of placental blood is the one available for fetal transfusion when the 
cord is clamped late (3). These findings support the hypothesis that an optimal 
ratio between the placental and the fetal blood volume is necessary for normal 
placental function. 

Like a patient connected to a heart-lung machine, the fetus may suffer from 
severe asphyxia if the placenta is not primed with a suitable volume of blood, or 
the fetus may bleed into his extra-corporeal placental compartment if fetal output 
is in excess of input, or finally the fetus may suffer from circulatory overloading 
if the volume of blood contained in the placenta is trasfered to the baby before 
delivery, as in many cases of fetal distress (4), or after birth, as in cases of late 
clamping of the cord. 

In cases of compression of the cord in utero (cord around the neck, true knot 
of the cord, etc.), low pressure within the lumen of the umbilical vein and the 
thinness of its walls expose the vein to partial or total occlusion, while the umbili
cal arteries are still open. As a consequence, unless there be some protective 
mechanism, impairment of venous return from the placenta to the fetus without 
a balanced reduction of umbilical arterial blood flow would quickly lead to trapp
ing of fetal blood in the placenta and to acute anemia of the fetus; this, in turn, 
might cause fetal death much more rapidly than the asphyxia induced by the 
altered perfusion of the fetal side of the placenta. 

Impaired venous return to the fetus from the placenta has some similarities 
with the supine hypotensive syndrome of the adult with an abdominal mass. In 
both cases there is a reduction of venous return to the right heart through the 
inferior vena cava. In the adult this leads to the activation of the Bainbridge 
reflex which, in turn, produces bradycardia, reduction of cardiac output and a 
drop of arterial pressure. In the fetus something very similar to the Bainbridge 
reflex is probably the origin of the so called « variable decelerations » of fetal 
heart rate, described as typical of conditions with cord obstruction; furthermore, 
like in the adult, bradycardia triggered by reduced venous return to the right heart 
induces a further reduction of fetal cardiac output and of fetal arterial pressure, 
so that the amount of blood pumped into the placenta is also reduced and a great 
loss of blood volume from the fetal compartment is prevented. 

If this hypothesis is true, then the above mentioned circulatory adjustements 
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