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Summary

Currently, echocardiographic diagnosis of mitral valve prolapse is made when the mitral leaflets
protrude into the left atrium crossing the mitral ring. However, there remains the possibility that some
mitral valve prolapse, particulary mild one, is overlooked by the currently used criterion. In the
present study, new echocardiographic criterion in the diagnosis of mitral valve prolapse is proposed.
The criterion includes the systolic dislocation of the mitral leaflets at its coaptation zone.

The validity of the new criterion is supported by the following facts.

(1) Dislocation of the mitral leaflets at the coaptation zone was never observed in healthy subjects.

(2) Real-time two-dimensional echocardiograms from eight cases with a midsystolic click and a late
systolic murmur, the characteristic phonocardiographic findings of mitral valve prolapse, invariably
demonstrated the dislocation of either the anterior or posterior mitral leaflet at the coaptation zone
leading to the diagnosis of mitral valve prolapse. Four of five cases with a midsystolic click and a holosys-
tolic murmur were also diagnosed echocardiographically as mitral valve prolapse based on the proposed
criterion. However, two of the former cases and one of the latter cases did not demonstrate the protru-
sion of the mitral leaflets into the left atrium crossing the mitral ring, indicating inability to diagnose
mitral valve prolapse based on the commonly adopted criterion.

(3) Based on the extent and degree of dislocation of the coaptation of the mitral leaflets, mitral
valve prolapse could be classified into nine grades. It was found that the incidence of mitral regurgitation
proved by phonocardiography or angiocardiography is higher as the grade of prolapse becomes greater.
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Fig. 1. Proposed criterion for the diagnosis of mitral valve prolapse by real-time two-di-
mensional echocardiograms.

In healthy subjects, there are no discrepancies in the coaptation zone of the anterior and posterior
mitral leaflets (AML and PML, respectively). Whenever the discrepancy in the coaptation zone is
present, the diagnosis is made as having mitral valve prolapse.

M-ring=mitral ring.

Fig. 2. Real-time two-dimensional echocardiogram of a healthy subject.
There is no discrepancy in the coaptation zone of the anterior and posterior mitral leaflets (arrow).
Ao=aorta; LA=left atrium; LV=left ventricle.
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Fig. 3. Real-time two-dimensional and M-mode echocardiograms of a patient with mitral
valve prolapse.

The posterior leaflet of the mitral valve crosses the mitral ring and protrudes into the left atrium
(arrow).
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Fig. 4. Real-time two-dimensional and M-mode
echocardiograms of a patient with anterior
mitral valve prolapse in whom the mitral valve
does not cross the mitral ring.

There is a discrepancy between the anterior and
posterior leaflets of the mitral valve as indicated by
a short white line (white bar) and the anterior leaflet
protrudes into the left atrium, but it does not cross
the mitral ring (long white line).
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Table 1. Relationship between phonocardiographic and echocardiographic findings in
patients with mitral valve prolapse (MVP)

poa—~—~Eche | mvp (+) abnormal finding (-) other disease
click 8 o o
& late SM Q’;"At ‘1‘
8 cases both 3
17 3 2
late SM AML 11 1 tral cleft
PML 4 cerebral hemorrhage 1 mi tral cle
22 cases both 2 cerebral infarction 1 mitral aneurysm
early SM 10 o
& click v g
11 cases both 1
holo SM 4 AL 3 0 1
& click PML 1 thickning of AML
5 cases both O
| 13 13 1
click AML 12
PML 1 TVP
27 cases both O

(1979.1~1981.6)

SM=systolic murmur, AML or PML=anterior or posterior mitral leaflet, MR=mitral regurgi-

tation, TVP=tricuspid valve prolapse.
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Fig. 5. Real-time two-dimensional echocardiogram and phonocardiogram of a patient
with the anterior mitral valve prolapse in whom the mitral valve does not cross the
mitral ring.

There is a discrepancy between the anterior and posterior leaflets of the mitral valve and there is a
slight displacement of the anterior leaflet toward the left atrium not crossing the mitral ring (arrow).
There is a midsystolic click and a holosystolic murmur on the phonocardiogram shown in the lower
panel.

— 785 —



i}(EH, W)Ev EUH) 1Eh

index for degree of prolapse
I

].m o0 00 o | o °

. .
o . . Y
. o o .
. o ofe o o oo
00 000 o o °

10 20 30 40 50 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50 age

murmur © click@®

late syst. m@® holosyst. m@®

Fig. 6. Relation between the grade of prolapse of the anterior mitral leaflet determined
by the echocardiographic and phonocardiographic findings.

An index for the degree of prolapse is determined echocardiographically based on the degree and
extent of the prolapse. There is a tendency that a mitral regurgitant murmur appears with the index
of higher degree of prolapse. The regurgitant murmur is recorded in all 12 cases with the index for
degree of prolapse of 4 or more. In 20 out of 44 cases with the index for degree of prolapse of 3 or

less, no mitral regurgitant murmur is recorded.
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Fig. 7. Relations among mitral regurgitation (MR) assessed by angiocardiography, index
for degree of prolapse, and the ratio of pulmonary to systemic flow in cases of secundum

atrial septal defect.

Thirteen of 26 patients (50%) in this series have MR (double circle) assessed by left ventriculography.
MR is observed in eight of nine patients with the prolapse of index 2 or more. No cases without mitral
valve prolapse have MR. Mild MR is observed in five of ten patients with prolapse of index 1. The
figures on the double circle indicate the grade of MR assessed by left ventriculography.
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