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THE HEART

The heart is a muscular organ that acts as a double pump;
the right side receives deoxygenated blood from the body and
pumps it to the lungs while the left side receives the oxygenated
blood from the lungs and pumps it to the rest of the body. The
atria act as the receiving chambers of the heart and ventricles
as the pumping chambers.

The heart begins to beat toward the end of the first month
of embryonic development and must continue to beat for the
duration of the individual's life. With each beat, the heart pumps
about 2 ounces (60 milliliters) of blood. This amounts to about
5 quarts per minute and 300 quarts per hour. These amounts
are greatly increased during exercise. In a lifetime of 70 years,
the heart would beat over 2Y2billion times and would pump over
50 million gallons of blood. If the heart were to stop for even
a short time, irreversible changes would occur and death would
quickly follow.

This remarkable muscular pump is a little larger than the
size of an individual's clinched fist. The HE-2000 heart model
is about two times life size. When the heart model is on its stand,
it is in the same position as it is when it is in the body.

As you look at the front of the heart, its right side will be
opposite your left just as a person facing you will have his right
side opposite your left side. A majority of the anterior (front) sur-
face of the heart is made up of the right (3) and left (6) ventri-
cles. The auricles of the right (2) and left (5) atria are seen just
above the ventricles. The two atria (1,4) can be better seen on
the posterior (back) surface of the heart. On the outside surface
of the heart, grooves can be seen separating the atria, (1,4)from
the ventricles (3,6)and also separating the right ventricle (3) from
the left (6). Blood vessels which provide a rich supply of blood
to the heart muscle are .located in these fat-filled grooves. The'
right coronary artery (22) and the circumflex branch of the left
coronary artery (30) are located in the atrioventricular groove
which separates the atria from the ventricles. The coronary
sinus (34) into which most of the coronary veins (33,35-38) drain
is also located in the atrioventricular groove on the back of the
heart. The anterior (28) and posterior (26) interventricular arter-
ies are located in the intraventricular groove which separates
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the right and left ventricles. On the inside of the heart a partition
(the interatrial septum) separates the two atria and another
septum (the interventricular septum, 61) separates the two ven-
tricles.

The direction of blood flow through the heart is indicated by
arrows on the inside of the model. The he.artreceives blood by
way of the veins and pumps it out through the arteries. On the
model, vesselswhich contain deoxygenatedblood are blue, while
thosewhich containoxygenated blood are red. Observe the heart
model with the doors on the right side open and the doors on
the left side closed. Deoxygenated blood from the. upper part
of the body, drains into the superior vena cava (7) and then into
the right atrium (1). Blood from the lower part of the bOdyenters
the right atrium through the inferior vena cava (8). From the right
atrium, the blood passes through the tricuspid valve (50) into
the right ventricle (3). When the ventricles contract, the blood
is pumped through the pulmonic valve (52) into the pulmonary
trunk (12) and then to the lungs by way of the pulmonary
arteries (13, 14). The pulmonary trunk and arteries transport
deoxygenatedblood and are, therefore, color-coded blue. At this
point open the doors on the left side of the heart. Oxygenated
blood from the lungs returns to the left atrium (4) of the heart
through the pulmonary veins (15). After passing through the
biscuspid (mitral) valve (51) into the left ventricle (6), the oxy-
genated blood is pumped through the aortic valve (53) to be dis-
tributed throughout the body by the aorta (16) and its branches
(17-19, 21).

With the four doors of the heart model open, note the thick-
ness of the muscular walls of each chamber; the atria have con-
siderably thinner walls than the ventricle. This difference reflects
the fact that the atria act as receiving chambers of theheart and
"the ventricles as the pumping chambers." .

Each of the four chambers has its own characteristic appear-
ance, structures and relatedvessels. The thin-walled-right atrium
(1) receives deoxygenated blood by way of the vena cavae (7,8)
and from the heart itself by way of the coronary sinus (34) and
anterior cardiac veins (32). The coronary sinus (34) drains into
the right atrium just to the left of the opening of the inferior vena
cava (See 43 in right atrium). The fossa ovalis (44) marks the
location of the foramen ovale, an opening in the fetal heart wall
which permitted blood from the right atrium to enter the left
atrium, thus bypassing the lungs. The wall of the anterior part of
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the right atrium which includes the auricle (2), consists of par-
allel muscular ridges called pectinate muscles (49). The pecti-
nate muscles end on a smooth muscular ridge called the crista
terminalis (48).Two important structures associated with the con-
ductionsystemof a heart,the sinoatrial(SA)node(46) and the
artioventricular (AV) node (47) are located in the wall of the right
atrium. The SA node (46) is located at the upper end of the crista
terminalis at the junction of the atrium and the superior vena
cava. Electrical impulses which cause the heart to contract rhyth-
mically, originate from the SA node (46) which is often referred
to as the "pacemaker." The impulse spreads from the SA node
to the right and left atria and to the AV node (47) which is
located in the interatrial septum just above the orifice of the cor-
onary sinus (43). The atrioventricular bundle transmits the im-
pulse from the AV node through the septum dividing the atria
from the ventricles, into the musculature of the interventricular
septum (61). In the septum, branches of the conduction system
(59, 60) transmit the impulse to the ventricular musculature which
results in the ventricles contracting and pumping blood.

The outer wall of the right ventricle is much thicker than the
walls of the atria, but thinner than those of the left ventricle. A
portion of the walls of the right ventricle are lined with irregular
muscular ridges and bulges called trabeculae carneae (58). Blood
flows from the right atrium into the right ventricle through an
opening guarded by the tricuspid valve (50). The valve, as its
named indicates, is made up of three cusps or leaflets. Tendi-
nous cords called chordae tendineae, extend from the edges
of the cusps (like cords of a parachute) to cone-shaped mus-
cular projections from the ventricular wall called papillary mus-
cles (57).When blood passesthrough the valve into the ventricles,
the cusps are pushed aside. When the ventricles contract, the
pressure of the blood forces the cusps together to close the valve
to prevent back flow. The papillary muscles contract with the
ventricles and the chordae tendineae are tightened to keep the
cusps in position and prevent them from being pushed up into
the atrium. With the tricuspid valve closed, contraction of the
ventricle pumps the blood through the pulmonic valve (52)which
on the model is located on the door of the right ventricle.

Oxygenated blood from the lungs enters the left atrium (4)
of the heart through four pulmonary veins (15). The openings
of these veins are not guarded by valves. The inner walls of the
left atrium are smooth except in the auricle (5) where parallel
ridges called pectinate muscles (49) are present.
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The walls of the left ventricle are approximately two to three
times the thickness of the right ventricle. Most of the left ven-
tricular wall is covered with a fine network of irregular muscular
ridges and bridges called trabeculae carneae (58). The valve
located between the left atrium and the left ventricle is called
the bicuspid valve (51). This valve is commonly referred to as
the mitral valve because of the resemblance of its two cusps
to a biships "Mitre." The biscuspid valve is simular in construc-
tion and function to that of the tricuspid valve, except that it has
only two cusps. When the ventricles contract, blood is pumped
from the left ventricle through the aortic valve (53) into the aorta
(16).

The first branches of the aorta are the left (27) and right (22)
coronary arteries. On the model, the origin of the left coronary
artery is shown on the inside of the aorta just above the aortic
valve (53). The origin of the right coronary artery is in the por-
tion of the aorta which is on the door of the right atrium.

On the back of the model, one can see two structures which
lie closeto the heart. The trachea (39) is a tubular structure which
is supported by C-shaped cartilage rings. It is the main passage-
waythrough Whichair from the nose and mouth flows to the lungs.
The esophagus (41) is a muscular tube through which food
passes from the mouth to the stomach.

KEY CODE

1. Right atrium
2. Auricle of right atrium
3. Right ventricle
4. Left atrium
5. Auricle of left atrium
6. Left ventricle
7. Superior vena cava
8. Inferiorvena cava .

9. Brachiocephalic (innominate) veins
10. Inferior thyroid vein
11. Azygos vein
12. Pulmonary trunk
13. Left pulmonary artery
14. Right pulmonary artery
15. Pulmonary veins
16. Aorta
17. Brachiocephalic trunk (innominate artery)
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18. Left common carotid artery
19. Left subclavian artery
20. Ligamentum arteriosum
21. Intercostal arteries
22. Right coronary artery
23. Anterior right atrial branch of right coronary artery
24. Superior vena caval (nodal) branch of right atrial artery
25. Right marginal artery
26. Posterior interventricular (posterior descending) artery
27. Left coronary artery
28. Anterior interventricular (anterior descending) artery
29. Diagonal branch of anterior interventricular artery
30. Circumflex branch of left coronary artery
31. Left marginal artery
32. Anterior cardiac veins
33. Great cardiac vein
34. Coronary sinus
35. Posterior vein of left ventricle
36. Oblique vein of left atrium
37. Middle cardiac vein
38. Small cardiac vein
39. Trachea
40. Left and right bronchi
41. Esophagus
42. Valve of inferior vena cava
43. Orifice of coronary sinus
44. Fossa ovalis
45. Valve of foramen ovalis
46. Sinoatrial (SA) node
47. Atrioventricular (AV) node
48. Crista terminalis
49. Pectinate muscles
50. Tricuspid valve
51. Bicuspid (Mitral) valve
52. Pulmonic valve
53. Aortic valve
54. Supraventricular crest
55. Moderator band
56. Septal band
57. Papillary muscles
58. Trabeculae carneae
59. Left and right branches of the atrioventricular bundle (of His)
60. Purkinje fibers '
61. Muscular interventricular septum
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