Journal of Cardiology 21: 649-657, 1991

K4 #—Y v 78Itk s Quantification of mitral
BEFFREEE O ERI  regurgitation by Dop-
At WiEL==2—RF>  pler color flow mapping:
77— L S REFER  Comparison of mitral

*, By O regurgitant fraction and

volume with Doppler

measurements
FiE 1 Hiroshi ITO
. #EE Noriyuki AKEHI
Kl #®k Toshio TOMOOKA
BEH #HT Noriko SAKAI
wHE JEZ Yorihiko HIGASHINO
EH %R Kenshi FU]JII
g & Osamu KATO
M K= Takazo MINAMINO
e & Akira KITABATAKE*
gk RAE™ Takenobu KAMADA*

Summary

Color flow imaging of the regurgitant areas has been used to quantitate the severity of valvular
regurgitation, however, the exact relationship between color flow areas and regurgitant volumes or
fraction has not been clarified. This study was designed to determine whether measurements of jet
flow areas and distances using color flow imaging are closely related to the regurgitant volume (MRV:
mi/beat) and fraction (MRF: %). Doppler examinations were performed in 29 patients with mitral
regurgitation (MR). The MR jet was depicted as the largest clearly definable flow disturbance on the
echo images, and the maximal jet area (cm?) and length (cm) were measured. The MRV and MRF
were obtained from the Doppler measurements of the transmitral flow (TMF) and the aortic flow
(AF) as follows: MRV=TMF —AF, MRF=MRV/TMF x 100. The maximal jet area showed signifi-
cant correlations with the MRV and MRF (r=0.75 and 0.75, p<0.01), and the maximal jet length
showed even better correlations with the MRV and MRF (r=0.82 and 0.80, p<0.01), irrespective of
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the etiology of MR. Thus, both the maximal jet area and length obtained from color flow imaging
can be simple and useful measurement methods for predicting the MRV and MRF.
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Fig. 1. Measurements of the transmitral flow and the aortic flow by two-dimensional
Doppler echocardiography.

Left: Transmitral flow was measured as a product of the mitral annulus area and the time integral of
the transmitral flow velocity during diastole. The mitral annulus area was calculated from the square of
the mitral annulus diameter, assuming the mitral annulus is circular. Right: Aortic flow was measured as
a product of the aortic annulus area and the time integral of the left ventricular ejection flow velocity.
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Fig. 2. Quantitative assessment of the mitral
regurgitant jet by color flow mapping.

From the echo image on which the largest mitral
regurgitant jet is shown, the maximal mitral regur-
gitant area (MRA: cm?®) and distance (MRD: cm)
of the mitral regurgitant jet were measured.
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Fig. 3. Correlations of Doppler measurements of the transmitral flow and the aortic flow in

normal subjects.

Transmitral flow values correlated well with aortic flow values (r=0.95, p<0.01; y=0.88x+

6.75).
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Fig. 4. Relationship between Doppler measure-
ments of the mitral regurgitant fraction (MRF)
and Doppler grading of mitral regurgitation
(MR).

MREF value increased according to an increase in the
severity of mitral regurgitation. In case of severe mitral
regurgitation (more than III degree), MRF value was
more than 509%,.
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Fig. 5A, B. Correlations of the maximal distance of the mitral regurgitant jet (MRD) with
the mitral regurgitant volume (MRV) and fraction (MRF).
MRD value correlated significantly with the MRV value (r=0.82; p<0.01) and MRF value (r=

0.80; p<0.01).
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Fig. 6A, B. Correlations of the maximal area of the mitral regurgitant jet (MRA) with the

mitral regurgitant volume (MRV) and fraction (MRF).

MRA value correlated significantly with the MRV value (r=0.75; p<0.01) and MREF value (r=

0.75; p<0.01).
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