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The Cardiac Cycle and Heart Sounds 
 

  
Learning Objectives:  The electrical and mechanical activities of the heart as well as the atrial 

and ventricular chambers work in concert to perform the vital function of pumping blood.  The 

temporal relationship among these different events defines the cardiac cycle.  To properly 

evaluate cardiac function it is essential that you gain a firm conceptual understanding of the 

events of the cardiac cycle. 

 

You should be able to: 

 

1. Describe and draw the cardiac cycle (Wigger's diagram). 

 

2. Identify the phases of the cardiac cycle as delineated by valve openings and closings. 

 

3. Be able to recognize normal values for the pressures of all chambers & vessels during the 

cardiac cycle. 

 

4. Explain the mechanisms responsible for the “a, c, v” waves of the venous pulse. 

 

5. Explain the causes of the first, second, third and fourth heart sounds and their position 

(timing) in the cardiac cycle. 

 

6. Define the pulmonary capillary wedge pressure. 

 

7. Define systolic and diastolic murmurs in relation to valve stenosis or insufficiency for all 

4 cardiac valves: mitral, tricuspid, aortic and pulmonic valves. 

 

8. Define which valve abnormalities cause a systolic or diastolic murmur. 

 

9. Define physiological and paradoxical splitting of the second heart sound. Explain how 

and the mechanism by which respiratory inspiration affects physiological and paradoxical 

splitting of the second heart sound.  
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Events of the Cardiac Cycle (see Figure 16-40; B&L, pg. 322) 

The cardiac cycle simultaneously displays the sequence of electrical and mechanical 

events from the beginning of one heartbeat to the next. 

 

A. Components of the Cardiac Cycle (Wiggers Diagram) 

1. Left Atrial Pressure - Pressure recorded in the left atrial chamber 

2. Ventricular Pressure - Pressure recorded in the left ventricular chamber. 

3. Aortic Pressure - Pressure recorded in the proximal aorta 

4. Ventricular Outflow - Measurement of volume leaving the ventricle per unit time 

5. Ventricular Volume - Measurement of volume within the ventricular chamber (normal 

human End Diastolic Volume (EDV) is approx. 130 ml; End Systolic Volume (ESV) is 

approx. 60 ml). 

6. Phonocardiogram - recording of heart sounds 

7. Venous Pulse - waveform recorded in a large vein (vena cava or right atrium).   

i) “a” wave – caused by atrial contraction 

ii)  “c” wave – caused by ventricular contraction 

iii)  “v” wave – caused by filling and emptying of atrial chamber  

8. Electrocardiogram 

B. Heart Sounds 

1) Systolic murmur:  caused by turbulent blood flow through either a stenotic or 

incompetent heart valve during systole. 

2) Diastolic murmur:  caused by turbulent blood flow through either a stenotic or 

incompetent heart valve during diastole.  

C. Splitting of Second Heart Sound 

1) Physiological Splitting:  caused when the closure of the aortic valve (A2) and the 

pulmonic valve (P2) are not synchronized in time (A2 followed by P2). It is 

physiologically normal to hear a "splitting" of the second heart sound in younger people, 

and during inspiration. 

2) Paradoxical Splitting: caused when A2 is delayed due to Left Bundle Branch Block 

(LBBB) (P2 followed by A2).   

3) Effect of Respiratory Inspiration:  Decrease in intrathoracic pressure increases right 

ventricular end-diastolic volume (filling).  This delays closure of the pulmonic valve at 

the end of systole (delays P2).  As a result, physiological splitting is exaggerated and 

paradoxical splitting is attenuated.   
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B. Phases of the Cardiac Cycle 

1. Atrial Systole 

 

2. Isovolumic Contraction 

 

3. Ventricular Ejection 

a. Rapid 

b. Reduced 

 

4. Isovolumic Relaxation 

 

5. Passive Ventricular Filling 

a. Rapid 

b. Reduced (diastasis) 
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Table of Normal Values 

 

  Average Range 

Determination  at Rest at Rest 

 

Cardiac index (liters/min/sq m) 3.1 2.5-4.0 

Venous pressure (mmHg) 5 3-8 

Right atrial pressure (mean; mmHg) 2 -2 +5 

Right ventricle (systolic; mmHg) 25 18-30 

Right ventricle (end-diastolic:mmHg) 2 -5 +5 

Pulmonary artery (systolic; mmHg) 25 18-30 

Pulmonary artery (diastolic; mmHg) 10 6-12 

Pulmonary artery (mean; mmHg) 15 10-20 

Pulmonary wedge (mean; mmHg) 6 0-12 

Left atrial pressure (mean; mmHg) 6 0-12 

Left ventricle (systolic; mmHg) 120 100-140 

Left ventricle (diastolic; mmHg) 6 0-12 

Brachial artery (mean; mmHg) 95 85-105 
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