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Summary

Pulsed doppler echocardiography (PDE) was used to evaluate mitral regurgitation (MR) non-
invasively and quantitatively in 156 patients including 51 of rheumatic valvular disease, 57 of
mitral valve prolapse (MVP) or chordal rupture of the mitral valve (RCT), and 48 of ischemic heart
disease (IHD) or dilated cardiomyopathy (DCM). The severity of MR was estimated three-dimen-
sionally by a MR scoring system as follows:

As an index of direction and extent of regurgitation, nine sampling sites were selected in the
left atrium at the level of the mitral annulus. These include the anterior, mid, and posterior parts
of each portion of the postero-medial, middle, and antero-lateral sides. The depth of regurgitation
was graded by three degrees in the long-axis projection of the left ventricle; grade 1; MR signals
localized within the level of the mitral annulus, grade 2; MR detected beyond the mitral annulus but
not reaching the aortic valve level; and grade 3; MR detected beyond the aortic valve level in the
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left atrium. The MR score was comprised of the products of numbers of points at which MR
signals were detected and the grades of the maximum depth.

The MR scores correlated well with the severity of MR as determined by the left ventriculogram
(LVG); the MR score was 4.0+1.6 (mean+S.D.) points in grade 1; 9.6+2.6 points in grade 2;
18.0+3.2 points in grade 3; and 23.0+1.7 points in grade 4 by LVG.

Doppler mapping of the left atrium at the level of the mitral annulus suggested that the directions
of MR varied with each disease and valvular lesion. Thus, these observations were helpful in the in-

vestigation of MR by PDE.

We concluded that the above-mentioned MR scoring system proves a very useful method for qu-

anti tatively evaluating MR non-invasively.
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Fig. 1. Nine points of sampling volume at the level of the mitral annulus in the left atrium.
PM =postero-medial side; M =middle; AL =antero-lateral side; ant. =anterior; post.=posterior.
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mitral annular AV level
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Fig. 2. Maximum depth score of the MR sign-
al in the left atrium in the long-axis view.

Score 1: within the level of the mitral annulus,
Score 2: between the mitral annulus and the aortic
valve level, and Score 3: beyond the aortic valve
level. AV =aortic valve; MR =mitral regurgitation.
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Fig. 3. Correlation between the MR scores by
PDE and MR grade by LVG (Cohn’s classification)®
in 60 patients with MR.

MR scores by PDE correlate well with MR grade
by LVG.

MR =mitral regurgitation; PDE=pulsed Doppler
echocardiography; LVG =left ventriculography.
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Grade 1 Grade 11 Grade III

Early diastole

Mid systole

Fig. 4. Classification of the severity of mitral valve lesion in patients with rheumatic mitral
valvular disease.

Upper panels show early-diastolic frames and lower panels show mid to late-systolic frames in the
long-axis view of the left ventricle.

Grade I=mild lesion; Grade Il =moderate lesion; and Grade I1Il=severe lesion.

Table 1. Distribution of the MR signals at the level of the mitral annulus in 51 patients
rheumatic mitral valvular disease

R DANE
Valvular lesion Anterior Mid Posterior PM side Middle AL side
I° n=26 3 cases 24 23 21 25 19
. (12%) 92) (88) (81) (96) (73)
11° n=20 8 20 14 12 18 14
(40) (100) (70) (60) (90) (70)
111° n=>5 4 5 0 4 5 5
(80) (100) (0) (80) (100) (100)

Table 2. Distribution of the MR signals at the level of the mitral annulus in 57 patients
with mitral valve prolapse or chordal rupture of the mitral valve

P D E
Prolapsing leaflet Anterior Mid Posterior PM side Middle AL side

AML n=30 7 cases 27 27 27 26 18
(23%) (90) (90) (90) (87) (60)

PML n=§8 8 8 1 8 8 7
(100) (100) (13) (100) (100) (88)

Both leaflets n=19 9 18 14 15 15 15
(47) 95) (74) (79) (79) (79)

AML =anterior mitral leaflet; PML =posterior mitral leaflet.

— 723 —



REAR, BEM, S, 1Eh

End systole

Early diastole

Fig. 5. A case of rheumatic mitral valvular disease with mild valvular lesion (Case 1).
The MR signals are detected in the mid to posterior part of the left atrium. Symbols * indicate

regions where the MR signals are detected.
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Fig. 6. A case of rheumatic mitral valvular disease with severe valvular lesion (Case 2).

The MR signals are detected in the mid to anterior part of the left atrium.*
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: see Fig. 5.
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Fig. 7. A case with anterior leaflet prolapse of the mitral valve (Case 3).
In the upper right panel, arrows show anterior leaflet prolapse. The MR signals are detected in

the mid to posterior region of the left atrium. *
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: see Fig. 5.
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Fig. 8. A case with posterior leaflet prolapse of the mitral valve (Case 4).
Upper left panel shows a mid-systolic frame of the long-axis view through the antero-lateral side
of the mitral valve. Arrows indicates posterior leaflet prolapse. The MR signals are detected in the

mid to anterior region of the left atrium.* : see Fig. 5.
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Long-axis view

Four-chamber view
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Fig. 9. A case of dilated cardiomyopathy with incomplete closure of the mitral valve

(Case 5).

Mid portion of the anterior mitral leaflet is convex toward the left ventricle during systole (upper
panels). The MR signals are detected in the anterior, mid, and posterior regions of the left atrium.

* .

: see Fig. 5.
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Table 3. Directions of MR signals at the level of the mitral annulus in 45 patients with

ischemic heart disease or dilated cardiomyopathy ()=%
P D E
Valvular lesion Anterior Mid Posterior PM side Middle AL side
AML n=15 1 5 5 15 5 9
7) (100) (100) (100) (100) (60)
MVP PML n=7 6 6 1 7 7 6
(86) (86) (14) (100) (100) (86)
Both leaflets 2 9 6 7 8 7
n=9 (22) (100) 67) (78) (89) (78)
I.C. n=13 9 13 12 13 13 13
(69) (100) 92) (100) (100) (100)

MVP=mitral valve prolapse; AML=anterior mitral leaflet; PML =posterior mitral leaflet; I.C.=incomplete

closure of the mitral valve.
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