Lecture 5 



                                                    HEART SOUNDS 

Objectives:  Completion of this material should provide a basic understanding of 
1.  the mechanisms that cause heart sounds. 
2.  the location of the auscultation areas for all valve sounds and the first two heart sounds. 
3.  the cause and sound characteristics of the four heart sounds. 
4.  the causes of murmurs, the location for auscultation and in what part of the cardiac cycle the murmur should be heard. 
5.  the role of valvular lesions in causing heart murmurs. 
6.   the changes in circulatory dynamics resulting from valvular stenosis and regurgitation. 
7.   the congenital valvular disorders and how each affects the circulatory pattern. 
8.   the causes and types of hypertrophy 

Good internet sources for listening to heart sounds and/or breathing sounds: 

www.cyber-nurse.com/veetac/cham10.htm 
www.bioscience.org/atlases/heart/ 
www.med.ucla.edu/wilkes/Systolic.htm (Welch-Allyn site) 
http://www.medlib.com/spi/coolstuff2.htm 

Hypertrophy 

I. Causes 
        A. trained athletes 

        B. continuous stress  (disease conditions) 

II. Types 
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    A. Pressure Overload (afterload) stress during systole 

                    1. Common causes: hypertension, aortic stenosis, pulmonary 
                        artery hypertension, congenital pulmonary valve stenosis and 
                        isometric exercise 
                    2. concentric hypertrophy - parallel addition of sarcomeres 
                        increase thickness of the ventricular wall w/o increase in chamber size 

    B. Volume overload  (preload) stress during diastole 
                    1. Common causes: chronic strenuous isotonic exercise, anemia 
                        mitral valve regurgitation, aortic regurgitation, L to R. septal 
                       defects, tricuspid regurgitation and arteriovenous fistula 
                    2. eccentric hypertrophy - series addition of new 
                       sarcomeres, fiber elongation and chamber enlargement 
                       increase radius w/o increase in wall thickness (dilation) 

Heart Sounds 

I. Mechanisms of Heart Sounds 
           A. Heart sound and murmur defined 
                    Heart sound 
                    Murmur 
                    Bruit 

           B.     Mechanisms of heart sounds                 ( not in Guyton) 
                          1. flow against partial obstruction 
                          2. flow across valvular or intravascular irregularity 
                          3. increase rate of flow 
                          4. flow into dilated chamber 
                          5. backward flow or regurgitation 
                          6. shunting of blood 

II. Areas for Auscultation 
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           A. A-V valves 

                          1. tricuspid 
                          2. bicuspid 

           B. Semilunar valves 

                          1. aortic 
                          2. pulmonic or pulmonary 

           C. Phonocardiogram  see diagram  in Guyton 

III. Normal Heart Sounds 

           A. S1 - first heart sound 
                        1. cause 

                         2. auscultation 

                         3. sound characteristic 

           B. S2 - second heart sound 

                        1. cause 

                        2. auscultation 

                        3. sound characteristic 

                        4. Split S2 - during deep inspiration 
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           C. S3 - third heart sound 

                        1. cause 
                        2. auscultation 
                        3. sound characteristic 

           D. S4 - fourth heart sound 

                        1. cause 
                        2. auscultation 
                        3. sound characteristic 

IV. Types of Murmurs 
           A. Systolic 

           B. Diastolic 

           C. Continuous

           D. Mitral prolapse                            ( not in Guyton) 
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                        1. causes 

                        2. sounds associated with mitral prolapse 
                                    a. mild - mid-systolic click 
                                    b. more severe - mid-systolic click followed by a late systolic murmur 
  

V. Valvular Lesions 
           A. Rheumatic fever 


           B. Congenital 

VI. Heart Murmurs caused by Valvular Lesions 

           A. Aortic Valves 
                       1. Aortic stenosis 
                                a. high pressure "jetting" of blood into the aorta -- results in a palpable 
                                    vibration called a "thrill" occurs during systole 
                                b. high ventricular pressure  - can also increase atrial pressure and 



          pulmonary  pressure 

                                c. effect on cardiac output - 

                                d. auscultation and characteristics of the murmur 

                                        location - 

                                        phase of cardiac cycle - 

                                        characteristics of sound – 
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  2. Aortic regurgitation 
                                a. blood leaves the ventricle in the normal fashion during systole 

                                b. blood moves from the aorta to the ventricle during diastole - regurgitation 

                                c. increases pressure in the ventricle 

                                d. effect on cardiac output - 

                                e. auscultation and characteristics of the murmur 
                                            location - 

                                            phase of the cardiac cycle – 




     characteristics of the sound -
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                     3. circulatory dynamics in aortic stenosis and regurgitation 
                             a. hypertrophy 

                             b. cardiac failure 

                             c. myocardial ischemia 

                             e. atrial hypertrophy, pulmonary edema 
  

           B. Mitral Valves 
                       1.  Mitral stenosis 
                            a. blood moves from the atria to the ventricles with great difficulty during 
                                ventricular diasole 
                            b. volume- pressure overload in the atria 
                            c. effect on atrial hypertrophy and pulmonary edema 

                            d. auscultation and characteristics of the murmur 

                                        location - 

                                        phase of cardiac cycle - 

                                        characteristics of the murmur - 

                            e. frequency of murmur often cause a "thrill" 
                            f. effect on cardiac output 
  

.               
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      2. Mitral  regurgitation 
                            a. blood moves with normal flow from the atria to the ventricles 
                            b. during ventricular systole the blood regurgitates into the atria - 

                                volume-pressure overload in atria 

                            c. auscultation and characteristics of the murmur 

                                          location - 

                                          phase of the cardiac cycle - 

                                          characteristics of the sound - 

                            d. effect on atrial hypertrophy and pulmonary edema 

                            e. effect on cardiac output 

.            
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    3. circulatory dynamics in mitral stenosis and regurgitation 

                            a. enlarged atrium 

                            b. pulmonary edema   

VII. Exercise in patients with valvular lesions 
           A. mild cases - cardiac reserve 
           B. moderate to severe cases 
                   1. aortic lesions 
                   2. mitral lesions 

VIII. Congenital Heart Defects 
           A. Types 
                   1. stenosis 
                   2. shunts 
           B. Stenosis 
                   1. coarctation of the aorta 

                   2. congenital aortic stenosis or pulmonary stenosis 

           C. Left to Right Shunt 
                   1. patent ductus arteriosus 

                           "machinery murmur"  -- continuous murmur 

                            blood shunted from the aorta to the pulmonary circulation 
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                    2. interventricular septal defect 

                           "blowing" murmur during systole 
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D. Right to Left Shunt 
                   1. Tetralogy of Fallot 
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