Chapter 20      Cardiovascular System: the Heart

Topics Related to the Heart

“Heart attack, CPR, bypass surgery” are terms that will be familiar to students.  Students must recognize the fact that they must grasp heart anatomy, blood flow through the heart and to the heart, and heart physiology before they can begin to understand heart dysfunction.  It is also important for students to realize how lifestyle (even at their age) can influence heart and vascular health.

Early in the Chapter 20 is a Clinical Focus: Angina, Infarctions, and Treatment of Blocked Coronary Arteries, p. 677, introduces dysfunctions.  Discuss current treatment options for each condition.  Have the students outline the pros and cons of each treatment..  Discuss preventative measures.

Use Table 20-1, Major Cardiac Arrhythmias, p. 684, to begin a class discussion of the causes, and consequences to cardiovascular function.  Relate these irregularities to myocardial cell dysfunction or in disorders in the conduction system of the heart.

Ask students to find articles about heart transplants, heart/lung transplants, and artificial hearts in the media or on the Internet.  Have students discuss the problems and technical difficulties associated with these operations and the long-term prognosis for the patients after the surgery.

Have students discuss the differences between a stroke and a heart attack.  Ask students to explain why cardiopulmonary resuscitation (CPR) must be administered within the first few minutes after a heart attack, but why defibrillation is usually an additional requirement for successfully reviving a person.  Discuss new technologies, such as portable easy-to-use defibrillators.

	Themes From Chapter 20

	Structure and Function

	Basic Anatomy of the Heart 

This is essential knowledge for future courses related to the healthcare professions.  Most professional courses assume this basic knowledge and move directly into clinical information.  After a general lecture on this topic, assign this homework:  Draw a detailed diagram of internal heart anatomy and the heart’s connection to systemic and pulmonary circulation.  Use blue and red arrows to show the blood flow through the heart, pulmonary circulation, and systemic circulation.  Refer to Fig. 20.1, p. 668, Fig. 20.7, p. 675, Fig. 20.10, p. 678.

Histology and Electrical Properties of Cardiac Muscle

Here’s where the detailed discussion of cardiac muscle is presented.  Be sure to distinguish between the cardiac muscle cells that do the work of the heart and the modified cardiac muscle cells that are the electrical conduction system of the heart.  Discuss their interrelationship.

Refresh student memory about the topic of resting membrane potential, so they can understand similarities and differences in electrical properties of skeletal muscle and cardiac muscle.  Introduce them to the voltage-gated calcium channels that participate in the action potential.  Use the sidebar, p. 683, to stress their importance.

Electrocardiogram (ECG)

Define this and be sure they understand what this measures.  Then discuss clinical implications and inferences that can be made from the ECG.  Use Table 20.1, Major Cardiac Arrhythmias, p. 684, to facilitate this discussion.

Cardiac Cycle

Fig. 20.18, The Cardiac Cycle, p.687, and Fig. 20.19, Events Occurring During the Cardiac Cycle, p. 688, and Table 20.2, Summary of the Events of the Cardiac Cycle, pages 690-691, are invaluable tools for this discussion.  Walk them through it, quiz them on it, and be sure they understand it.  Use the Clinical Focus: Abnormal Heart Sounds, p. 692, to wrap it up.

	Homeostasis

	Mean Arterial Pressure

Blood pressure is responsible for blood movement and, therefore, is critical to the maintenance of homeostasis in the body.  Use Fig.20.21, p. 693, to help students understand this important concept.  This will provide a link to the next chapter.

Regulation of the Heart

To maintain homeostasis, the amount of blood pumped by the heart must vary dramatically.  For example, during exercise cardiac output can increase several times over resting values.  Either intrinsic or extrinsic regulatory mechanisms control cardiac output.  Make good distinctions between the two mechanisms.

Use the Process Fig. 20.22, p. 695, to explain the baroreceptor and chemoreceptor reflexes.  A similar figure will appear in Chapter 21.  Stress interrelationships among, cardiovascular, nervous and endocrine systems here.

Heart and Homeostasis

Students should be able to predict and explain changes in heart rate and/or force of contraction that will follow changes in; blood pressure, pH, oxygen content of the blood, carbon dioxide content of the blood, body temperature, and/or extracellular ion concentrations.  Use the Homeostasis Figures on pages 697 and 698.  Discuss what effect temperature has on heart rate.

	Changes through Time

	Effects of Aging on the Heart

Aging results in gradual changes in the function of the heart, which are minor under resting conditions, but become more significant in response to exercise and age-related diseases develop.  The Clinical Focus: Conditions and Diseases Affecting the Heart, pages 700-701, is a good tool for this discussion.  Also an in depth look at heart attack is found in Systems Pathology: Myocardial Infarction, pages 702-703.  Be sure to review Systems Interactions on page 703.


