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The Fetal Circulation

The prenatal circulation differs in essential points from that of the newborn. Since the lungs of the unborn child are not yet aerated, and therefore there is no gas exchange, the blood must short-circuit the lungs (Fig.21a,b). A large part of the blood passes directly from the right into the left atrium through a hole in the atrial septum (foramen ovale) and so by-passes the pulmonary circulation. That part of the blood that reaches the pulmonary artery through the right atrium flows through a short circuit (ductus arteriosus) into the aorta and so also avoids the pulmonary circulation. The necessary gas exchange of the antenatal circulation takes place in the placenta. Oxygen-poor blood flows through the two umbilical arteries to the placenta, and oxygen-rich blood returns to the infant’s body by way of the umbilical vein.

         After birth, the lungs expand and the pulmonary circulation develops from their greatly increased perfusion. At the same time, the foramen ovale and the ductus arteriosus close as a result of the changed pressure differences. This process completes the change that aligns the two circulations in series.
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(Fig. 21 ) (a)  Neonatal circulation . fetal circulation(b). The pulmonary circulation is

formed, but is essentially bypassed by short circuits

The Arterial System

        All systemic arteries flow from the aorta (Fig.22). After the origin of the two coronary vessels (Fig.9) the aorta ascends somewhat to the right (ascending aorta), arches to the left as the aortic arch, and then runs downward on the left side in front of the vertebral column (descending aorta = thoracic aorta). After piercing the diaphragm through the aortic hiatus it runs as the abdominal aorta to the level of the 4th lumbar vertebra, where it divides into the two common iliac arteries (aortic bifurcation).

   The two great vascular trunks supplying the head and upper limb branch off from the aortic arch. The first branch arises on the right side and is the common trunk (brachiocephalic trunk, innominate artery) of the right subclavian and right common carotid arteries. The second and third branches leaving the aortic arch are the left common carotid artery and the left subclavian artery. The two common carotid arteries run cephalad and divide into the external and internal carotid arteries at the level of the 4th cervical vertebra. While the external carotid artery supplies the external regions of the face and head, the internal carotid artery runs through the base of the skull to the brain.

         The subclavian artery continues in the axilla (armpit) as the axillary artery and in the upper arm as the brachial artery (Fig. 23). At the level of the elbow it divides into the radial and ulnar arteries, which supply the forearm and the hand. On the palm of the hand the two arteries and their branches form the superficial and deep palmar arches, from which arise the arteries to the fingers (palmar digital arteries).

         From the thoracic aorta the paired intercostal arteries run to supply the intercostal muscles. Other branches supply the esophagus, the pericardium, and the mediastinum. After passing through the diaphragm (Fig. 22), the aorta gives rise to paired branches to the inferior surface of the diaphragm (inferior phrenic arteries), the kidneys (renal arteries), the adrenal glands (suprarenal arteries), and the gonads (ovarian or testicular arteries). The upper abdominal organs are supplied by the hepatic artery, the left gastric artery, and the splenic artery, all arising from a single trunk (celiac trunk, celiac axis) (Fig.22). Immediately below it, an unpaired branch, the superior mesenteric artery, arises to supply primarily the small intestine. The unpaired inferior mesenteric artery arises from the abdominal aorta further down, below the origin of the arteries to the gonads, and supplies the large intestine.

       The divisions of the aorta, the left and right common iliac arteries, each divide into the internal and external iliac artery (Fig.24). While the internal iliac artery supplies the pelvic viscera (urinary bladder, sex organs, and rectum), the external iliac artery runs toward the lower extremity and continues as the femoral artery. It gives rise to the profunda femoris artery and then runs behind the knee joint to become the popliteal artery. 

On the back of the lower leg this artery divides into the peroneal artery, as well as the anterior and posterior tibial arteries. After penetrating the interosseus membrane to the anterior side of the leg, the anterior tibial artery proceeds to the foot, where it continues as the dorsalis pedis artery, and eventually the arcuate artery. The arcuate artery gives off the deep plantar artery to anastomose with the arteries of the sole of the foot and then the dorsal metatarsal arteries to the metatarsal bones. The posterior tibial artery runs on the posterior side of the lower leg, also toward the foot. At the level of the medial malleolus it divides into the medial and lateral plantar arteries to the sole of the foot. These two arteries meet in the plantar arch, from which vessels arise to supply the metatarsals and the toes.
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Fig.5.22 Overview of the great vessels arising from the aorta
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                           Fig.23    Overview of the

                     arteries of the upper extremity                                                   Fig. 24     Overview over

                                                                                the arteries of the lower extremity
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