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Fig. 55.1 Color flow Doppler imaging of mitral valve regurgitation from the transesophageal
echocardiographic Four-chamber mid-esophageal view with zoom-in on the mitral valve. Vena
contracta (black double arrow) and proximal isovelocity surface area radius (the distance between
the “+” signs) are shown

Questions

1. What do Figs. 55.1, 55.2, and 55.3 represent?

2. Define color flow Doppler and its application in mitral valve regurgitation.
3. What is continuous wave Doppler?

4. Describe the different grades of mitral valve regurgitation.
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Fig. 55.2 Continuous wave Doppler sampled across the mitral valve
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Fig. 55.3 Pulsed wave Doppler sampled at the mitral valve
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Answers

1. The figures show still echocardiographic frames for a patient with mitral valve
regurgitation. Figure 55.1 is color flow Doppler with transesophageal echocar-
diography, and Figs. 55.2 and 55.3 demonstrate continuous wave Doppler sam-
pled across the mitral valve and pulsed wave Doppler sampled at the mitral valve
using transthoracic echocardiography (TTE).

2. Color flow Doppler displays intracavity blood flow in colors (red, blue, green, or
their combinations) depending on the velocity, direction, and extent of turbulence
[1]. Color flow Doppler is a widely used method for the detection of regurgi-
tant valvular heart disease. This technique provides visualization of the origin
and width (vena contracta) of the regurgitation jet, spatial orientation of the jet
area in the receiving chamber, and flow convergence into the regurgitant orifice
[2]. The area of the regurgitant jet can provide a rapid quantitative assessment
of the severity of the regurgitation; generally speaking, a large area may indi-
cate a more significant regurgitation [2]. Vena contracta or regurgitant jet width
(black double arrow in Fig. 55.1) is the narrowest portion of a jet that occurs at/
or just downstream from the orifice of the valve, and it is an indirect measure of
the regurgitant orifice [3]. Proximal isovelocity surface area (PISA) or flow
convergence is another method to quantify the severity of mitral valve regurgita-
tion. It is based on the continuity equation and the principle of flow conversation
[1, 2]. As blood in the left ventricle approaches the mitral regurgitant orifice,
there is convergence and flow acceleration. This is seen in hemispheric waves of
decreasing area but of equal velocity (hence, the term isovelocity) [1, 2]. PISA
is identified by color flow Doppler as the “red-blue” aliasing interface (PISA
radius is the distance between the “+” signs in Fig. 55.1). PISA radius is used to
calculate the effective regurgitant orifice area (ERO), which is the cross-sectional
area of the vena contracta, and regurgitant volume (which is the volume of the
blood that is leaking back to the left atrium during systole) [1]. ERO and the
regurgitant volume can also be calculated using the volumetric method [1]. In the
absence of significant aortic valve regurgitation, the regurgitant volume is equal
to the flow across the mitral valve minus the flow across the left ventricular out-
flow tract (systemic stroke volume) [1]. These calculations are made by obtaining
the LVOT and mitral valve diameters and LVOT and mitral valve time-velocity
integral (TVI) [1]. Figure 55.3 shows pulsed wave Doppler at the mitral valve
which depicts the TVI of the mitral valve.

3. Doppler echocardiography measures blood flow velocities in the heart chambers
as well as in the great vessels [1]. Continuous wave Doppler measures the
changes in velocities along the beam path and is used to record the highest flow
velocity available [1]. Analysis of continuous wave Doppler signal by noting the
shape, contour, density, and velocity of the signal can provide an insight on the
severity of mitral valve regurgitation [4].

4. Mitral valve regurgitation is graded into mild, moderate, and severe. This is
based on quantitative as well as qualitative assessment, and it involves the use of
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Table 55.1 Grades of mitral valve regurgitation severity
Jet/left Effective
Jet atrium Vena Regurgitant regurgitant
area | area Regurgitant | contracta | volume (mL/ | orifice area
Severity (cm?) | (cm?) fraction width (cm) | beat) (cm?)
Mild <4 <20% <30% <0.3 <30 <0.20
Moderate | 4-10 |20-40% |30-49% 0.3-0.69 30-59 0.20-0.39
Severe >10 >40% >50% >0.7 >60 >0.40

Doppler echocardiography. The visualization of the jet area and jet area to left
atrium area ratio by color flow Doppler provides a quick assessment tool of the
severity of mitral valve regurgitation [3]. This method tends to underestimate
eccentric jets and overestimate the severity of mitral regurgitation in ventral jets
[3]. Mitral valve regurgitation can be quantitatively assessed by measuring the
vena contracta width, effective regurgitant orifice area, the regurgitant volume,
and the regurgitant fraction (the ratio between the regurgitant volume and the
flow across the mitral valve) [1, 3]. Table 55.1 illustrates the different grades of
mitral valve regurgitation using the different variables [3]. Based on the data
provided in the figures, this case represents severe mitral valve regurgitation
(vena contracta 0.7 cm and regurgitant volume of 63 mL).
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