Normal and abnormal heart sounds
· The heart sounds are the noises (sound) generated by the beating heart and the resultant flow of blood through it.

· When heart valves close the sudden changes in pressure cause the surrounding fluids to vibrate. 
· The sound waves travel all the way to the surface of the skin and can be asucultated with  a stethoscope.
Cause of the heart sounds
· Slapping of the valves leaflets is not enough to generate a heart sound.

· The causes of the 1st heart sound:

· During systole the AV valves are closed & blood tries to flow back to the atrium back bulging the AV valves. But the taut chordae tendinae stop the back bulging and causes the blood to flow forward.

· This will cause vibration of the valves, blood & the walls of the ventricles which is presented as the 1st heart sound.
The causes of the 2nd heart sound:

· During diastole, blood in the blood vessels tried to flow back to the ventricles (cause the semilunar valves to  bulge. But the elastic recoil of the arteries cause the blood to bounce forward which will vibrate the blood the valves and the ventricle walls.

                                             This is presented as the 2nd heart sound
Other heart sounds
· The 3rd heart sound: is the heard in the mid diastole due to the blood that fills the ventricles.

· The 4th heart sound: also known as atrial heart sound. It occur when the atrium contracts & pumps blood to the ventricles. This sound is almost never heard by the stethoscope.
Where can we hear the sound?
· Tricuspid valve: is best heard at the Rt half the lower end of the sternum body

· Mitral valve: is best heard at the Apex of the heart (Lt 5th intercostal space at the mid-clavicular line)

· Pulmonary valves: is best heard at the Lt medial 2nd intercostal space

· Aortic valve : is best heard in the  medial 2nd Rt inetercostal space. 
Equipment
· Stethoscope

· Binaurals 

· Tubing 10 inches or less ideally

· Comfortable earpieces

· Bell and Diaphragm
Parts of Stethoscope
· Bell: auscultation of low frequency sounds (S3 & S4); place on chest lightly – just firmly enough to block out room noise. 

· Diaphragm: auscultation of high  frequency sounds (S1 & S2);and high pitched murmurs. It dampens out low frequency sounds and unmasks the high.

First Heart Sound (S1)
· The first heart sound or "lub" results from the sudden cessation of blood when the tricuspid and mitral valves close

· Consist of M1 and P1

· It is low-pitched and a relatively long sound 

· Heard loudest at the apex

· Signifies the onset of ventricular systole

Second Heart Sound (S2)
· The second heart sound, or "dub” is S2 is created when the ventricles relax and pressure from the aorta and pulmonary arteries exceeds the ventricular pressures. 

· As a result the Aortic and Pulmonic valves close.

· This "dub" sound is typically heard as a sharp snap because the semilunar valves tend to close much more rapidly than the AV valves (shorter and snappier then S1).

· Consists of A2 and P2

Third Heart Sound (S3)
· Normal in very young individuals.

· Suggestive of heart failure in people over 40 years of age.

· S3 is created when the ventricles relax and pressure from the filling blood rapidly distends the ventricle. 

· When the stiff, non-compliant ventricular wall reaches its physical limits, it suddenly tenses, and the S3 sound is created. 

· It is typically very faint and as such difficult to hear (best heard with bell)

Gallop (Tachycardia)
· Often a patient with a failing heart has a tachycardia to attempt to meet the bodies needs.

· An S3 gallop with a tachycardia will be auscultated 

Fourth Heart Sound (S4)
· Normal in children

· Rarely normal after age 20.

· Best auscultated over apex (left sided) or tricuspid area (right sided)

· Indicates a decrease in left ventricular compliance, increased resistance to LV filling or increased filling volume, thus often heard in hypertensive CAD, cardiomyopathy, aortic or subaortic stenosis, or pulmonary hypertension.

· 60% of people > 60 y.o. have S4.

Murmurs
· Heart murmurs are produced as a result of turbulent flow of blood, turbulence sufficient to produce audible noise. 

· They are usually heard as a whooshing sound. 

· Caused by turbulent blood flow through incompetent or constricted valves, or through septal defects.

HOW TO DESCRIBE HEART MURMURS
· Intensity, 

· Timing (systolic or diastolic), 

· Quality, 

· Location;

                             e.g.: II/VI systolic ejection murmur (SEM) at the left upper sternal border (LUSB). 
HEART MURMURS: INTENSITY
· The intensity of the murmur is next, graded according to the Levine scale: 

· I - Lowest intensity, difficult to hear even by expert listeners

· II- Low intensity, but usually audible by all listeners

· III - Medium intensity, easy to hear even by inexperienced listeners, but without a palpable thrill

· IV - Medium intensity with a palpable thrill

· V - Loud intensity with a palpable thrill. Audible even with the stethoscope placed on the chest with the edge of the diaphragm

· VI - Loudest intensity with a palpable thrill. Audible even with the stethoscope raised above the chest. 

HEART MURMURS: TIMING
· Systolic: between S1 and S2 (during systole) 

· If you are unsure of a murmur's timing: while listening, palpate the carotid pulse (felt during systole) or PMI (also occurs during systole) 

· Most common murmurs occur in systole 

· Diastolic: after S2 

HEART MURMURS: QUALITY
· Diamond-shaped murmurs are also called ejection murmurs. With these murmurs, you can still hear S1 and S2. Diamond-shaped murmurs are a sign of valvular stenosis or are flow murmurs 
      

· Constant intensity murmurs   may blur S1 and S2. They are typical of valvular regurgitation (insufficiency) 

       

· Murmurs may be musical (often innocent), blowing (regurgitant or innocent), or harsh (stenosis) 

Heart murmurs caused by valvular lesions
Murmurs of the aortic stenosis 
In aortic stenosis, there is narrowing of the aorta ((resistance to ejection of blood

As a result severe turbulence of blood at the root of the aorta( intense vibration ( loud systemic murmur ( after 1st heart sound).
Murmur of the aortic regurgitation:
In aortic regurgitation, the aortic valves doesn’t close which is essential during diastole. 
Therefore in aortic regurgitation blood backflow in the ventricles causing diastolic murmurs (after the 2nd heart sound)

Murmurs of Mitral stenosis 
In mitral stenosis there is narrowing of the mitral valve ( increase resistance of blood flow to the ventricles. After 1/3 of diastole when enough blood fills the ventricle, it causes vibration which present as diastolic murmur. 
The murmur is often not heard but could be felt as thrill at the apex of the heart.
Murmurs of Mitral regurgitation
In Mitral regurgitation the Mitral valves are unable to close which is essential during systole ( therefore blood flows back to the atrium causing a systolic murmur. 

