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Study Population:

(Regurgitant volume >45 ml)

Backg round Real-Time 3D Echocardiography with 3D Color Doppler Imaging: En-Face Color 3D Images:  Fig. 2A; FMR Fig. 2B; MVP
Volumetric Image Acquisition (apical view): An elongated and slightly curved
Functional mitral regurgitation (FMR) is a common and important complication in patients Full volume mode: Volumetric images of the entire LV Fig. 1A PISA geometry along the entire
with dilated cardiomyopathy, and it influences long-term prognosis and mortality (1). Prior Color 3D mode: 3D color Doppler images of the MR A phoe leaflet coaptation line in all patients
investigators reported that the quantified degree of FMR defined by effective regurgitant 3D Measurements of LV Volumes and Shape: . with FMR (Fig. 2A), while a
orifice area (ERO) >0.2cm? was considered severe and associated with the mortality in The end-diastolic volume, end-systolic volume, and rounder shape PISA appeared only
patients with FMR (1), whereas in organic MR, ERO >0.4cm2 was considered severe (2). ejection fraction by the computer software designed to in the lesion that the leaflet
The exact cause of this difference of the cut-off value remains to be elucidated. semi-automatically detect the endocardial surface, and the prolapsed in MVP (Fig. 2B).
The proximal isovelocity surface area (PISA) method has been established for determining sphericity index at end-diastole and end-systole.

ERO (3). The geometry of PISA is conventionally assumed to be a hemisphere in this
method. However, PISA geometry of MR, particularly that of FMR, remains to be clarified.
If the geometry of PISA of FMR is not a hemisphere, but a flattened shape, PISA method
may underestimate the degree of FMR (4, 5). The recent advances of real-time three-
dimensional echocardiography (RT3DE) and 3D color Doppler imaging techniques could
reveal the 3D geometry of PISA in patients with FMR.

(parallel to the annular plane) length () of PISA was AP plane M AP plane L ERO by 3D PISA method was well correlated with that by 2D quantitative Doppler method.
ObJ eCtive measured on CC plane (Fig. 1B, CC plane), and the y However the 3D PISA method underestimated ERO by 24%, compared with the 2D

o - - - -
vertical (to the annular plane) radius (r) of PISA was . j%-s quantitative Doppler Fia. 3A: EMR Fig. 3B MVP
1)  Toinvestigate the 3D geometry of PISA in patients with FMR as opposed to MR measured on the medial, central, and lateral AP plane (Fig. = ' method in FMR group . 9. oA, ; - g- 25, -
: : A =0 69%-0.07 =1.13%-0.01 P
in patients with mitral valve prolapse (MVP) by using RT3DE. 1B, AP plane M, C, and L). - : (Fig. 3A), while inMVP |55 A [Re S
) . . . . . . . (M indicates medial plane; C, the relati & om| P=00010 . g BRI s
2)  To test the hypothesis that the conventional PISA method underestimate ERO in ERO was calculated by using the maximum vertical radius . group, the relation 3 Vanabity 010cm? 3 | Vel 005cmE ea /.
central plane; L, lateral plane.) 2 £ ay
patients with FMR. as follows: ERO by 3D PISA method = between the values by the i Ao A B
21 (maximum vertical radius)?x(aliasing velocity) / (peak two methods was closeto & | 2 4 T
regurgitant velocity). the line of identity (Fig. z ik 4 e
M ethOdS 3B), indicating that the i e g

18 patients with significant FMR and 14 patients with significant MR due to MVVP

* Functional MR was defined as significant MR with global left ventricular (LV) dilatation FMR (n=18) MVP (n=14) P
and dysfunction and without morphological abnormalities of the mitral apparatus. Age (years) 5915 5714 NS The geometry of PISA in FMR is elongated and slightly curved, distinctly different from the
« Exclusion Criteria: Permanent atrial fibrillation, Poor image quality of RT3DE Male (n) 12 10 NS more focal pathology of MVP, leading to underestimation of ERO in FMR. Careful

Echocardiographic Examination: Lv consideration of 3D geometry of PISA may be essential in evaluating of severity of FMR.

. . . . Ly . End-diastolic volume (ml) 318.7+59.2 194.1+30.9 <0.001
Vivid 7 (GE Medical Systems, Milwaukee, Wisconsin) in 14 (44%) patients End-systolic volume (mi) 231 64607 L5i154 0,001

- . . . nd-systolic volume (m .6£60. .5+15. <0.
Sonos 7500 (Philips Medical Systems, Andover, Massachusetts) in 6 (19%) patients o _ References
. - . . . Ejection Fraction (%) 28.2+7.4 63.0£5.9 <0.001
iE-33 (Philips Medical Systems) in 12 (38%) patients N ) o . . N -
Sphericity at end-diastole 0.52+0.07 0.45+0.04 <0.01 1. Grigioni F, et al. Ischemic mitral regurgitation: long-term outcome and prognostic implications with quantitative Doppler

2 h d h . . assessment. Circulation. 2001;103:1759-1764.

D EC ocar |ograp y Sphericity at end-systole 0.41+0.08 0.31%0.06 <0.005 2. Dujardin KS, et al. Grading of mitral regurgitation by quantitative Doppler echocardiography: calibration by left ventricular
The average ERO was calculated as a ratio of the regurgitant volume to the time-velocity MR angiography in routine clinical practice. Circulation. 1997,96:3409-3415.
. ) . . L. _ R itant vol | 55.747.7 65.7+16.5 NS 3. Vandervoort PM, et al. Application of color Doppler flow mapping to calculate effective regurgitant orifice area. An in vitro study
mtegral of regurgltant JEt as follows: ERO by 2D quantltatlve Doppler method = egurgitant volume (ml) T T and initial clinical observations. Circulation. 1993;88:1150-1156.
(regurgitant volume) / (regurgitant time-velocity integra|) = Regurgitant fraction (%) 56.1+6.3 52.4+7.2 NS 4. Utsunomiya T, et al. Doppler color flow "proximal isovelocity surface area” method for estimating volume flow rate: effects of
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Geometric Measurements of PISA and ERO by 3D PISA Method:

3D Measurements of PISA Shape and ERO:

FMR (n=18 MVP (n=14 P
Three anteroposterior (AP) planes perpendicular to Yy, Horizontal length of PISA (cm) 2.2io.4 : 1.1io.3 : <0.001
commissure-commissure (CC) plane were generated (Fig' g Maximum vertical radius of PISA (cm) 0.6+0.2 1.0+0.2 <0.001
1A)' After Doppler color a“asmg VeIOCity was decreased to : “Eoe e MR flow rate with maximum radius (ml/sec.) 95.3+£50.0 264.9+103.3 <0.001
an adequate range, the geometry of PISA was observed by f % - ERO by 3D PISA method (cm?) 0.20+0.12 0.45+0.22 <0.001
- =

using en-face color 3D images (Fig. 1A). The horizontal
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almost identical values. ERO by 2D quantitative Doppler method (¢m?) ERO by 2D quantitative Doppler method (cm?)
Conclusions

Patients Characteristics:




