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Although color Doppler flow mapping has been used to quantitate the severity of mitral regurgita-
tion, this approach has various limitations. Doppler color flow mapping of a proximal isovelocity sur-
face area (PISA), defined by a blue-red aliasing interface, has been shown in vitro to be accurate for
estimating volume flow rate across an orifice. Volume flow rate can be calculated as PISA x aliasing
velocity. To evaluate the clinical applicability of the PISA method, we compared the regurgitant stroke
volume estimated by the PISA method with the conventional pulsed wave Doppler method in 18 pa-
tients with mitral regurgitation. The mean systolic aliasing radius was calculated from color overlayed
M-mode (Q/M-mode) images.

The mitral regurgitant stroke volume calculated by the PISA method correlated well with that
calculated by the pulsed Doppler method (r=0.89, SEE=6.0 ml). Thus, the color Doppler PISA meth-
od can be applicable to calculating the regurgitant volume in patients with mitral regurgitation.
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Fig. 1. Two-dimensional color Doppler flow image (left) and color velocity-encoded M-
mode echocardiogram (right) of acceleration flow in mitral regurgitation.

Acceleration flow is represented as shades of blue with aliasing to red.
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Table 1. Clinical and Doppler echocardiographic findings

Patients PISA method Pulsed Doppler
No. Age Sex Diagnosis r Time MR-vol method
(yrs) (cm) (sec) (ml) MR-vol (ml)

1 61 F DCM 0.25 0.13 2 3

2 70 M OMI 0.39 0.33 9 14

3 19 M IE 0.94 0.35 47 44

4 44 M DCM 0.4 0.4 12 20

5 58 F 1E 0.68 0.3 29 32

6 47 F MVP 0.4 0.2 6 13

7 31 F MVP 0.29 0.34 6 3

8 42 F Mvp 0.21 0.19 2 10

9 43 F 1IE 0.58 0.45 29 35
10 34 M MVP 0.57 0.36 22 12
11 51 M OMI 0.44 0.47 17 33
12 45 M ECD 0.33 0.34 7 17
13 39 F MVP 0.61 0.23 17 16
14 78 M OMI 0.41 0.15 5 6
15 51 M MVP 0.61 0.33 24 29
16 44 M MVP 0.24 0.35 4 7
17 63 M HCM 0.31 0.53 10 17
18 55 M OMI 0.64 0.39 31 39

PISA=proximal isovelocity surface area; r=radial distance from orifice; Time=periods of mitral regurgita-
tion ; MR-vol=mitral regurgitant stroke volume ; DCM =dilated cardiomyopathy ; OMI=old myocardial infarction ;
IE =infective endocarditis ; MVP=mitral valve prolapse ; HCM =hypertrophic cardiomyopathy ; ECD =endocardial

cushion defect.
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Fig. 2. Comparison of mitral regurgitant stroke
volumes measured by PISA method and pulsed
wave Doppler method.

Abbreviations as in Table 1.
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