FETAL CIRCULATION

-- a fetus receives ALL of its oxygen and nutrients from the mother, it does not use its own lungs or digestive tract.
-- a fetus possesses four circulatory features that are not present in infants/adults:

1.  OVAL OPENING (Foramen ovale):

This is an opening between the right and left atria, and is covered by a flap of tissue that acts like a valve.  The oval opening allows some blood to bypass the non-functional lungs and go directly into the left side of the heart (the systemic side) where it is distributed to the rest of the body via the aorta.

2.  ARTERIAL DUCT (Ductus arteriosis):

This is a direct connection between the pulmonary trunk and the aorta.  This duct also serves to limit the amount of blood traveling to the lungs (like the Oval Opening) and re-routes it into the aorta (the systemic system).

3.  UMBILICAL ARTERIES AND VEIN:

These vessels connect the fetus’ circulatory system to the mother’s placenta for nutrient/oxygen gain and carbon dioxide/waste removal.  Both vessel-types are combined into the umbilical cord, which attaches to the ‘belly button’ region of the fetus.

-- umbilical arteries:  carry blood AWAY from the fetus to the placenta (carries wastes).  ie. carries deoxygenated blood.  In fact, there are multiple umbilical arteries, which gather as much ‘used’ blood as possible to return it to the placenta to be ‘renutritioned’.

-- umbilical vein:  carries blood TOWARDS the fetus’ heart from the placenta of the mother (carries ‘good things’ like oxygen and nutrients).  ie.  carries oxygenated blood.  It connects immediately to the liver, then to the venous duct.  Why the liver?
*in diagrams, the umbilical arteries are wrapped around the larger umbilical vein.

4.  VENOUS DUCT (Ductus venosus):

This is a connection between the umbilical vein and the inferior vena cava.  It allows the nutrient/oxygen-rich blood from the placenta of mom to enter into the fetus’ circulatory system.  Oxygenated blood from the umbilical vein therefore mixes with deoxygenated blood in the posterior vena cava.  MIXED blood then enters the heart for distribution to the body.  




* upon birth, the tying of the umbilical cord and the expansion of the lungs causes blood to enter the lungs in an appreciable amount.  The oval opening closes due to the force of blood in the left atrium (coming from the lungs)…the arterial duct closes because special endothelial cells divide to block off the duct…the umbilical vessels disintegrate due to the cutting of the umbilical cord, which housed both types of vessels, taking the venous duct along with it.

