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Summary

Two-dimensional echocardiographic examination was performed to investigate pathophysio-
logical mechanism of mitral regurgitation. due to papillary muscle dysfunction in 6 patients with
myocardial infarction (anterior : 3, inferior: 2 and subendocardial: 1) and 13 patients with dilated
cardiomyopathy. The patients were divided into 2 groups; Group I was 9 with mitral valve pro-
lapse and Group II was 10 without mitral valve prolapse (MVP).

In Group I MVP was observed in the posterior leaflet in 6 and in both leaflets in the remainder.
The apical four-chamber view of all patients in Group II showed that the point of mitral valve coap-
tation displaced toward the apex of the left ventricle during systole and the both mitral leaflets were
convexed toward the left ventricle.

Follow-up observation in a patient with dilated cardiomyopathy revealed that the heart was not
enlarged (CTR 50%), no murmur was heard and mild anterior mitral leaflet prolapse was observed
in 1979, but, in 1981, CTR became 63%, and a grade IV systolic murmur suggesting mitral regurgi-
tation was noted. Two-dimensional echocardiography revealed that mitral leaflets became convex
toward the left ventricle and coaptation point of the mitral closure shifted to the apex of the left
ventricle below the level of mitral annulus. Thus, the transition to Group II from Group I was
suggested.

Echocardiographic measurements revealed that left ventricular end-diastolic dimension was 71+
11 mm in Group I and 74+10 mm in Group II, left ventricular end-systolic dimension was 61+11 mm
in Group I and 62+11 mm in Group II, and antero-posterior mitral ring dimension was 31+3 mm
in Group I and 35+3 mm in Group II (p<0.05).

In conclusion, it was suggested that two mechanisms of mitral regurgitation are present in papil-
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lary muscle dysfunction; 1) mitral valve prolapse and 2) shift of mitral coaptation point toward the
apex of the left ventricle associated with marked dilatation of the mitral annulus.
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Table 1. Subjects and clinical findings

Case No DX Age Sex ECG CTR (%)
Group I 1 MI 51 F RBBB, Q in II, III, aVF 60
2 MI 31 M Qin V, V, V, 60
3 MI 70 F QinV,V, V, V, 65
4 DCM 54 M ST, T change 73
5 DCM 53 M LAD, LVH 58
6 DCM 50 M Q in III, aVF 65
7 DCM 56 M LVH 63
8 DCM 53 M AF, LVH 65
9 DCM 62 M SSS, Q in I, aVL, V-V, 63
Group II 10 MI 54 M LAD, LVH 60
11 MI 51 M AF, Q in II, III, aVF 65
12 MI 65 M Qin I, aVL, V-V, 61
13 DCM 43 M LVH 56
14 DCM 54 M LVH 59
15 DCM 51 M AF, LVH 65
16 DCM 44 M LVH 62
17 DCM 42 M LAD 66
18 DCM 42 M LVH 63
19 DCM 59 M AF, Q in I, aVL 61

Group I: patients with mitral valve prolapse.

Group II: patients without mitral valve prolapse.

DX =diagnosis ; ECG =electrocardiogram ; CTR = cardiothoracic ratio ; MI=myocardial infarction ;
DCM=dilated cardiomyopathy; M=male; F=female; RBBB=right bundle branch block ; LAD=
left axis deviation; LVH=Ileft ventricular hypertrophy; AF=atrial fibrillation; SSS=sick sinus

syndrome.
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Fig. 1. Long-axis view of the left ventricle in a patient with mitral valve prolapse (Case 1).
Left: end-diastolic frame. Right: mid-systolic frame. Posterior mitral leaflet prolapse is indicated

by the arrow.

Ao=aorta; LV=left ventricle; LA=left atrium; AML=anterior mitral leaflet; PML=posterior

mitral leaflet.
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Fig. 2. Two-dimensional echocardiograms of a case without mitral valve prolapse (Case

11).

Left panel shows a mid-systolic frame through the long-axis view of the left ventricle.
Right panel shows a mid-systolic frame through the apical four-chamber view of the same pa-

tient.

Both mitral leaflets are convex toward the left ventricle and their coaptation point is displaced

deeply below the mitral annular level.

RV=right ventricle; RA=right atrium. Other abbreviations are the same as in Fig. 1.
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Fig. 3. Serial presentation of echocardiographic
findings in a patient with dilated cardiomyo-
pathy (Case 18).

A MR murmur has been heard since January 1981.
An increase in the mitral ring dimension is more
prominent than that of left ventricular dimension
concomitantly with the appearance of mitral regur-
gitation.

LVD=left ventricular dimension; MRD=mitral
ring dimension; CTR=cardiothoracic ratio.
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CASE 18

Fig. 4. Long-axis view of the left ventricle in a patient with dilated cardiomyopathy (Case

18).

Left panel is taken on October 1979. Mild prolapse of the anterior mitral leaflet is shown by the

arrow.

Right panel was taken on April, 1981. Note the disappearance of mitral valve prolapse. The left

ventricle, left atrium and mitral annulus dilate more markedly.

Abbreviations are the same as in Fig. 1.
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Fig. 5. Left ventricular dimensions of both
groups.

Vertical lines represent mean+S.D.

LVDd=left ventricular end-diastolic dimension;
LVDs=left ventricular end-systolic dimension; N.S.
=not significant
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Fig. 6. Mitral ring dimension of both groups
by the long-axis view of the left ventricle.
Vertical lines represent mean+S.D.
MRD =mitral ring dimension.
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