Valvular Heart Disease
Murmurs tell you what type of lesion, but the pulses and ECG tell you about the severity.
Aortic Stenosis
In aortic stenosis, the LV pressure during systole is higher than the aortic pressure (they should 
be equal).  This pressure gradient tells you how bad the stenosis is.
LV has to produce high systolic pressure, so it becomes hypertrophic.  Eventually, diastolic LV 
pressure becomes too high for diastolic filling, and the heart fails.
There will be a pan-systolic ejection murmur and a slow upstroke in carotid pulses.

Prognosis is good, but as soon as they feel symptoms they are at risk for sudden death.
1.  Congenital aortic stenosis – caused by a bicuspid valve.  Symptoms appear in childhood.  
Valve closing is fine, so S2 is normal.  But the stenotic valve creates an “ejection sound” 
early in systole, following by a systolic ejection murmur.
2.  Acquired aortic stenosis – caused by calcification of the leaflets.  Symptoms appear in adults.  
Valves don’t open or close much, so S2 is very faint/absent.  There is no ejection sound, 
but there is a systolic ejection murmur.
Aortic Regurgitation
Valve lesions include:  bicuspid aortic valve, floppy leaflets, or rheumatic fever.
Aortic pathologies include:  dissection (Marfan’s) and arteritis (syphilis, Takayasu’s). 

In aortic regurgitation, the LV becomes spectacularly hypertrophic due to systolic volume load.  Diastolic LV pressure becomes very low, since it is equal to the peripheral diastolic pressure.  

The BP shows a very wide pulse pressure (around 120/20).
There are bounding pulses and Corrigan’s sign (visible carotid pulsations).

There is a diastolic injection murmur.
Acute Aortic Regurgitation is caused by infectious endocarditis.  Since in this case the LV size is 
normal, diastolic LV pressure is high and BP has a normal narrow pulse pressure.  But 
there is low cardiac output, leading to cardiogenic shock and pulmonary edema.
The LV diastolic pressure gets so high that it shuts the mitral valve prematurely.  This causes a 
rumbling “Austin-Flint” murmur late in diastole.
Mitral Stenosis
Always caused by rheumatic fever (thick, calcified valves).  The thickened valves cause slow LV 
filling and exquisite sensitivity to tachycardia.
There is a pathognomonic diastolic pressure gradient between the LA and LV.

Blood backs up into pulmonary tree, causing pulmonary HTN, edema, and fibrosis.

Most patients with mitral stenosis develop atrial fibrillation due to atrial hypertrophy.  This 
further interferes with LV filling, and increases risk of thrombosis.  Therefore, people 
with mitral stenosis should be anticoagulated.

In mitral stenosis, cardiac output has a lower ceiling imposed by the stenosis.
Pregnancy requires more CO, so mitral stenosis and pregnancy is a very dangerous combination.
Mitral Regurgitation
Usually due to floppy (myxomatous) valves or ishemic damage to the papillary muscles.

Whereas in aortic regurgitation the LV hypertrophies, in mitral regurgitation the LV dilates.
There is a pathognomonic large V-wave on ECG.

There is also a pan-systolic murmur and S3 sound.

Mitral regurgitation is very chronic and often neglected for treatment.

Acute Mitral Regurgitation is caused by infectious endocarditis or chordae/papillary rupture.  
There will be pulmonary edema but no cardiogenic shock.  CO is relatively maintained.

Signs include a gigantic V-wave, pulmonary edema, and a systolic murmur.
