Heart sound:
The vibratory motion of heart produced during the different events of cardiac cycle conducts through the structure surrounding the heart & produce special audible sound called heart sound.

Types of heart sound:

· 1st heart sound
· 2nd heart sound
· 3rd heart sound
· 4th heart sound.

Audible heart sound: 1st heart & 2nd heart sound heard by stethoscope & it is known as audible heart sound.

1st heart sound:

Low pitched, louder, prolonged, duration is 0.14 sec, frequency is 25-45 Hz. It is ‘LUB’.
Cause:

Due to vibration set up by sudden closure of mitral & tricuspid valve at the beginning of ventricular systole.

2nd heart sound:
High pitched, loud, Shorter, duration is 0.11 sec, frequency 50 Hz. It is ‘DUB’.
Cause:

Due to vibration set up by sudden closure of semilunar valve at the end of ventricular systole.

3rd heart sound:

Recorded by phonocardiogram.
Cause:

Due to inrush of blood into ventricle during first rapid filling phase.
4th  heart sound:

Occur immediately before 1st heart sound when the atria contract & atrial pressure is high. It also recorded by phonocardiogram.
Cause:

Due to inrush of blood into ventricle during last rapid filling phase.

Area for auscultation of heart sounds:
1st & 2nd heart sound are heard by stethoscope.

· Mitral area: On the apex beat in the left 5th intercostals space, 9 cm away from the mid line.
· Tricuspid area: On left border of sternum in 4th intercostals space.

· Aortic area: On right border of sternum in 2nd intercostals space.

· Pulmonary area: left 2nd intercostals space.

Murmur: 
Abnormal heart sound is called murmur.

Causes of murmur:

· Aortic stenosis

· Pulmonary stenosis

· Mitral regurgitation / insufficiency

· Tricuspid regurgitation / insufficiency
Stenosis: when the orifices of valve is narrowed, blood flow through it in the normal direction is accelerated & turbulent.
Regurgitation / insufficiency: when a valve is incompetent, blood flows backward through it.
Murmur due to disease of particular valve best heard when the stethoscope is over particular vlve.

· Aortic stenosis & Pulmonary stenosis  during systolic

· Aortic stenosis & Pulmonary insufficiency during diastolic

· Mitral & Tricuspid regurgitation / insufficiency during systolic

· Mitral & Tricuspid stenosis during diastolic.

Pulse: 
Pulse is the rhythmic expansion & elongation of the arterial wall passively produced by the pressure changes during ventricular systole & diastole.
Normal pulse rate:  60-90 /min.
                      Average: 72 /min.
Causes of pulse:
1. Intermittent flow of blood

2. Resistance to outflow of blood from arterioles into capillaries

3. Elasticity of arterial wall.

Factors influencing pulse:
· Age

· Fitness level

· Arousal

· Pregnancy.

Arterial pulse volume depends on stroke volume & arterial compliance.
Site of feeling pulse:
· Arterial pulse:
Radial artery, Brachial artery, Axillary artery, Carotid artery, Facial artery, Femoral artery, Popliteal artery, Posterior tibial artery, Arteria dorsalis pedis.

· Venous pulse : Jugular vein.     

Pulse is felt by placing three fingers:

Index finger– adjusts the pressure.

Middle finger – feel the appearance & disappearance of pulse wave.
Ring finger – Applies a constant pressure to stop retrograde ulnar collateral pulsation. 

Points to be noted during examination of pulse:

1. Rate: number of pulse per minute.

2. Rhythm: either regular or irregular

3. Volume: It varies with stroke volume. The greater the stroke volume greater the volume of pulse.

4. Condition of the vessel wall: Soft easily compressible pulse indicate low cardiac output. Hard & not compressible pulse indicates atherosclerosis.
5. Tension: measure of systolic pressure.

6. Character: Whether normal or abnormal.

7. Radio- femoral delay
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Fig: Normal pulse tracing.

Character of pulse:

· Normal pulse is called catacrotic pulse.
· Abnormal pulses are-       Anacrotic pulse

                                           Dicrotic pulse

                                           Sinus arrythmia 

                                           Collapsing pulse/water hammer pulse

                                           Pulsus Bisferiens 

                                           Pulsus paradoxus 

                                           Pulsus  alternates 

Apex beat:
It is the outermost & lower most point of definite cardiac pulsation.

Location:

Left 5th intercostals space, just medial to the midclavicular line or 9 cm away from the midline.

Importance:

1. Determination of the position of the heart.

2. Determination of displacement of the mediastinum either to the right or left due to pleural effusion, pneumothorax, left ventricular hypertrophy etc.
