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Echocardiography (Cardiac Ultrasound) is a relatively non-invasive technique that uses transthoracic and transesophageal probes (ultrasound transducer) that emit ultrasound directed at cardiac structures for evaluation and diagnosis. Returning signals are received by the probe, and the ultrasound machine reconstructs a real-time two dimensional images of the heart.

Doppler Echocardiography depends on the principle that ultrasound reflected from moving intracardiac red blood cells undergo a shift in frequency (Doppler shift).The greater the frequency shift, the faster the rate of blood flow. This information can be presented either as a plot of blood velocity against time for a particular point in the heart or as a colour overlay on a two-dimensional real-time echo picture (colour flow Doppler; usually red and blue). 

How is echocardiography used to evaluate valvular diseases?

· Two-dimensional echocardiography can provide accurate visualization of valve structure to assess morphologic abnormalities (calcification, prolapsed, flail, rheumatic disease, endocarditis).
· Color Doppler can provide semi quantitative assessment of the degree of valve regurgitation (mild, moderate, severe) in any position (aortic, mitral, pulmonary, tricuspid).
· Pulsed Doppler can help pinpoint the location of a valvular abnormality (e.g., subaortic versus aortic versus supraaortic stenosis). It can also be used to quantitate regurgitant volumes and fractions.
· Continous-wave Doppler is useful for determining the hemodynamic severity of stenotic lesions, such as aortic or mitral stenosis. 

A list of valvular diseases investigated using Doppler Echocardiography include;

· Mitral valve disease (mitral stenosis & regurgitation)

· Aortic valve disease (aortic stenosis & regurgitation)

· Tricuspid valve disease (tricuspid stenosis & regurgitation)

· Pulmonary valve disease (pulmonary stenosis & regurgitation)

· Rheumatic heart disease (acute and chronic)

· Infective endocarditis

Mitral Valve Disease

Mitral stenosis
Doppler investigation:

There is an increased velocity of diastolic flow in the mitral orifice, and a post jet diastolic flow disturbance in the left ventricular inflow tract and body. To quantitate the severity of the mitral stenosis, the pressure drop across the stenotic mitral valve can be calculated from the peak velocity of flow. The pressure drop is due to convective acceleration, flow acceleration and viscous friction according to Bernoulli equation.

Mitral regurgitation
Doppler investigation:

Doppler evidence of a retrograde flow disturbance, detected on the left atrial side of the mitral valve plane during systole, is a reliable indicator that mitral regurgitation is present. A widespread flow disturbance in the atrial cavity indicates severe mitral regurgitation, while more localised flow disturbances usually denote less severe regurgitation.

Aortic Valve Disease

Aortic Stenosis

Doppler Investigation:

When disorganised systolic flow is recorded in the ascending aorta, and the aortic valve is structurally abnormal, then aortic valve disease is present. The pressure drop across the stenotic aortic valve can be calculated from the peak velocity of flow in the jet. Another approach to estimate severity of aortic stenosis is to assess the flow disturbance in the ascending aorta, beyond the stenotic valve.

Aortic regurgitation

Doppler investigation:

Aortic regurgitation is detected reliably by examining the high left ventricular outflow tract, just proximal to the aortic valve during diastole. When aortic regurgitation is present, a diastolic flow disturbance is detected; when aortic valve is competent, no diastolic flow disturbance is present. Mapping the spatial distribution of the flow disturbance in the left ventricle outflow tract and body can be used to evaluate the severity of aortic regurgitation.

Tricuspid Valve Diseases 

Tricuspid stenosis & regurgitation

Doppler investigation:

The basic principle of investigation in mitral stenosis generally applies to tricuspid stenosis. Regurgitation can be detected by using pulsed Doppler and the apical or precordial approach to record a retrograde systolic flow disturbance in the low right atrium.

Pulmonary valvular Diseases:

Pulmonary stenosis and regurgitation

Doper investigation:

Assessing the pulmonic stenosis can be achieved by using peak flow velocity measurements to predict the peak instantaneous pressure gradient during systole. Pulmonic regurgitation can be detected by using a high parasternal short-axis approach, placing the pulsed Doppler sample volume in the right ventricular outflow tract to record a retrograde diastolic flow disturbance just proximal to the pulmonic valve leaflets.

