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Summary

In the noninvasive evaluation of aortic regurgitation by Doppler echocardiography, flow mapping
of the aortic regurgitant jet using the long-axis approach is of limited value in cases of combined
mitral stenotic lesions. This is because the transmitral flow yields flow disturbances in the left ventricle,
making it difficult to identify the extent of the aortic regurgitant jet. To overcome these limitations,
the severity of aortic regurgitation was evaluated using the cross-sectional area of the aortic regurgitant
jet at the level of the aortic valve as visualized by color flow imaging technique.

The study population consisted of 16 patients with aortic regurgitation (10 with pure aortic re-
gurgitation, five with superimposed mitral stenosis, and one with mitral valve replacement). Three
normal subjects served as controls. The cross-section of the aortic regurgitant jet was visualized as a
mosaic of yellow and blue in all patients with aortic regurgitation, but not in any of the controls.
Planimetric measurements of the cross-sectional area of the regurgitant jet (J) and the aortic annulus
area (Ao) were performed, and the Doppler parameter, J/Ao, was calculated. As a reference, the aortic

regurgitant fraction (RF) was calculated from Doppler measurements of systolic aortic and pulmonary
flows (AF and PF); RF(%)=(AF—RF) [ AF x100. The Doppler parameter, J/Ao, correlated well with
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the Doppler measurement of RF (r=0.82, p<0.005), irrespective of the presence of associated
mitral lesions. Thus, the cross-sectional area of the aortic regurgitant jet determined by color flow
imaging technique would be a useful estimate of the severity of aortic regurgitation, even in the

presence of associated mitral stenotic changes.
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Fig. 1. Visualization of the cross-section of the aortic regurgitant jet.

After depicting the long-axis view of the left ventricle (left panel), the transducer is clockwisely
rotated to depict the short-axis view at the level of the aortic valve (shown as a white dotted line). Then,
the cross-section of the aortic regurgitant jet (AR jet) is displayed as a mosaic of yellow and blue
(right panel).

Abbreviations: Ao=aorta; LA =left atrium; PA =pulmonary artery; RV =right ventricle.

Fig. 2. Identification of the aortic regurgitant jet based on fast Fourier transform (FFT)
spectrum analysis.

When the Doppler sample volume (SV) is placed in the area represented by a mosaic pattern (shown
as area 1 in the figure) and the Doppler signals are analyzed by FFT, diastolic spectral broadening
is recorded, exhibiting an aortic regurgitant jet (left lower panel). In the area without flow signals
(shown as area 2), no Doppler signal is obtained during diastole (right lower panel).

Abbreviations: ECG =electrocardiogram; PA =pulmonary artery; RV =right ventricle.
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Fig. 3. Relation between the cross-section of the aortic regurgitant jet and the level of the
short-axis view.

The short-axis views on the right panels are obtained at four different levels as indicated by dotted
lines on the echo image shown in the left panel. At the level just above the aortic valve (level 1), no
significant flow signal is found during diastole. At the level of the aortic valve (level 2), the cross-
section of the aortic regurgitant jet is clearly depicted as a mosaic of yellow and blue. The cross-sec-
tional area of the regurgitant jet rapidly increases as it proceeds down through the outflow tract (level 3)
to the body of the left ventricle (level 4).
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cross-sectional area of AR jet

Doppler paramete Ao)= -
PPAEL par r (J/A0) aortic annulus area

Fig. 4. Representation of the procedure used to calculate the Doppler parameter, J/Ao.

The short-axis view at the level of the aortic annulus is visualized at the level of the aortic valve.
From the mid-diastolic color flow image, the cross-sectional area of the aortic regurgitant jet (AR jet),
J, is determined as the area filled with a mosaic of yellow and blue. Then, the aortic annulus area, Ao,
is determined, recognizing its internal circumferential edge. These two measurements are related to
provide the means of calculating the Doppler parameter, J/Ao.

NORMAL

Fig. 5. Color flow images of the aortic annulus in a normal subject (left) and in a patient
with aortic regurgitation (AR) (right).
There is no abnormal flow signal during diastole in any of the normal subjects. However, the

cross-section of the aortic regurgitant jet (AR jet) is clearly depicted in all patients with aortic regurgita-
tion.
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Fig. 6. Representative color flow images of the
aortic annulus in patients with mild (14),
moderate (2+), and severe (3+) aortic regurgi-
tation.

With an increase in severity of aortic regurgitation
as shown from the top to the bottom, the cross-sec-
tional area of the aortic regurgitant jet (AR jet)
increases. The cross-sectional area of the AR jet
reflects the severity of aortic regurgitation.
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Fig. 7. Relation between the Doppler parameter (J/Ao) and aortic regurgitant fraction.
The J/Ao correlates well with aortic regurgitant fraction (RF) with a correlation coefficient of 0.82
(p<0.005), irrespective of the presence of mitral stenotic lesions.
Abbreviations: MS =mitral stenosis; MVR =mitral valve replacement.
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Fig. 8. Representative color flow image of the aortic annulus in a patient with aortic
steno-insufficiency.

The aortic regurgitant jet (AR jet) is visualized where the echo defect is found, and is related to

central regurgitation.

Abbreviations: LA =left atrium; RV =right ventricle.
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