Symposium on mitral insufficiency Journal of Cardiography 6: 237-251, 1976

BiEAHAHEAEORAE: 8  Causes of mitral regur-
BB X BHEH gitation: Echocardiogra-
phic and ultrasono-cardio-
tomographic approaches

=¥ A Yasuharu NIMURA

7kH IEF Seiki NAGATA
BIRFEA AR Shintaro BEPPU

EH EE Masahiko TAMAI

FH #—* Shoichi SENDA*

WA EsE Masayuki MATSUMOTO
PN /N Hirohide MATSUO*

=1 Yukio YOSHIOKA***
B BEA** Yasunaru KAWASHIMA**
iR 1E Hiroshi SAKAKIBARA

Summary

An echocardiography enables us to obtain the diagnostic information on anatomical features of
the different types of mitral regurgitation.

Rheumatic mitral regurgitation is characterized by a slow diastolic descent and an increased systolic
excursion of the mitral echo curve. However, despite the slow diastolic descent, it is usually: over 50
mm/sec. The echo intensity is usually increased. Cases of prolapsed mitral valve with or without the
ruptured chordae mostly exhibit a posterior sagging of the systolic segment of the mitral echo curve.
In cases of ruptured chordae the abnormal echoes in the left atrial area in systole, multiple echoes in the
systolic part of the mitral echo curve, bizzare motion of the mitral valve and an increased excursion of the
anterior mitral leaflet with those of the interventricular septum and posterior left atrial wall are revealed.

The ultrasono-cardio-tomography (the two-dimensional echocardiography) shows that the anterior
and posterior mitral leaflets with their chordae appear to be tightened and drawn towards the apex
in diastole in cases of congestive cardiomyopathy, while the anterior leaflet rolls up in the outflow tract
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at the phase of its maximum opening in healthy subjects. This finding is considered to indicate that the
length of the valve and its chordae is not conformable with the dilated ventricle. The tomogram also
shows that the hypertrophied posterior papillary muscle sticks out into the left ventricular cavity so
as to contact with the interventricular septum in mid-systole in cases of hypertrophic obstructive cardio-

myopathy. The mitral chordae seems to be drawn anteriorly by the posterior papillary muscle, so that
it exhibits the systolic hump in the conventional echocardiogram. Such abnormal conditions of the
mitral valve and chordae, shown in congestive cardiomyopathy and hypertrophic obstructive cardiomyo-
pathy, are considered to deform the mitral orifice, resulting in mitral regurgitation in the above underly-

ing diseases.

Echocardiographic features of other causes of mitral regurgitation, i.e., calcification of the annular
ring, cleft of the valve, perforation and so forth, are left to be studied in future.
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Figure 1. Rheumatic mitral regurgitation.
(K. M., a 21-year-old woman)

The grade of regurgitation was 4° in angiocardio-
gram. The mitral diastolic descent rate is 76 mm/sec.
The systolic excursion is apparently increased.

LA: left atrium, LV: left ventricle,

AMV: anterior mitral leaflet.
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Figure 2. Rheumatic mitral lesion (K. Y., a 35-
year-old woman).

The grade of regurgitation was 3° in angiocardio-
gram. The mitral diastolic descent rate is 30 mm/sec.
The motion pattern is apparently the same as that in
pure mitral stenosis.
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Figure 3. Rheumatic mitral lesion of slight degree.
a 24-year-old woman).

The early-diastolic and presystolic peaks are obtuse. These cases have ever suffered from rheumatic
fever. Systolic blowing murmur of Grade 2-3 by Levine was heard in the apical area. However, they werz in
Class 1 in the functional classification by NYHA and had no subjective complaints. Electrocardiogram was
normal. Left atrial enlargement was not revealed in chest X ray. Cardiac catheterization was not performed
because their general conditions were good.
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Table 1. Echocardiographic features of cases
with the ruptured mitral chordae

1. Abnormal echoes of the ruptured chordae in the
left atrial area in systole

2. Early diastolic overshoot of the posterior mitral
leaflet or chordae

3. Multiple echoes and their posterior sagging in the
systolic part of the mitral echo curve

4. Bizzare motion of the anterior mitral leaflet

5. Increased excursion and rapid diastolic descent rate
of the anterior mitral leaflet

6. Fine vibration of the echo of the anterior and/or
posterior mitral leaflets

7. Increased excursion of the interventricular septum

Increased excursion of the posterior left atrial wall

9. Intensity of the echo of the valve is not increased

®

(left: K. A., a 21-year-old woman; right: H.K.,

hTwa2,Y 2<LKRRHZLO»E S i3 EE
FETI3L0LEbhB.

Figure 5 3fEsB ShcBiRBREE H 0 1§l
DBEEHETBRT, fiko7 57 20RES X
{RENTVS. ZOXIBGFHEzEI E—ALT
UCG #%&&T 5L, ZoBMyr3EHoLEx
a—LLTHLID. WHEHOLET 2 —I3—K
REREIhTEY, BiOEHomdrLEHIC
HEATERICHBET 2D BLBEKEERT D
DL LTERERATWRWIED 30 NF L%
RIZ|OLNB LD TIEIAEWEEZ BN BRI, |
DX I EEEIRR»HIE, ZRBxa—ZFnT+<
TTREVWELTY, BEHRZOLODOFTRL
VY, FRIZESKAES S TROFRLEALD
LBRTED. ZDXOIRERB=a—IZHROMER
$l16 Flh 4 pICRFESH TS,

WFhIZR X, Z0X5BEBTa—3IEEM
LRV, BICEROTa—RLEETHE D LM
HHREAEBTRERTHD. zhwz, LERE
DREARICm ) ME—F - 2% ¢ U BRIT

— 240 —



BEBRIEC X 3 BIEFAHTL2ORE ORFE

Figure 4. Congenital rupture of the anterior and posterior chordae
(T. M., a 25-year-old woman).

An abnormal echo is noted in the atrial side of the atrioventricular level in
systole (arrow).

Figure 5. Prolapsed anterior mitral leaflet due to the ruptured chordae (M. U., a 9-year-old girl).

(Left) Ultrasonocardiotomogram in systole along the long axis of the heart, viewed from the left. The
anterior mitral leaflet shows a complicated course (arrow).

(Right) Conventional echocardiogram recorded in a site a little apart from that for tomogram. Multiple
echoes are noted in systole, sagging posteriorly from the contact point of the anterior and posterior leaflets
(arrow). Excursions of the mitral valve and interventricular septum are increased.

PMV: posterior mitral leaflet.
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Figure 6. Ruptured chordae of the anterior
mitral leaflet (A. K., a 26-year-old woman).
Bizzare motion of the anterior mitral leaflet.
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Table 2. Motion of the mitral valve in cases of
the rupture of the anterior mitral chordae

Cases Excursion DDR
(mm) (mm/sec.)

S. L 43

H. O. 39 531

T. M.* 27 186

A. K. 40 357

M. U. 48 410

Y. N. 20 87
Burgess et al. 33-50 (41) 196-540 (331)
healthy subjects 20-33 (26) 85-200 (130)

* The posterior chordae were also ruptured.
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Figure 7. Ruptured chordae of the anterior mitral leaflet (left: A. K., a 26-year-old woman;
middle: H. O., a 22-year-old womanj right: S. 1., a 40-year-old woman)
Different types of deformation of the tip of early-diastolic peak of the mitral echo curve.
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Figure 8. Multiple echoes related to the poste-
rior mitral leaflet at the atrioventricular level
(T. M., a 25-year-old woman).

In a case of ruptured chordae of the-posterior mitral
leaflet multiple echoes related to the posterior leaflet
were noted at the atrioventricular level.
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Figure 9. Rheumatic valvular lesion with
ruptured chordae of the posterior mitral leaflet
(M. N., a 25-year-old woman).

No characteristic feature of ruptured chordae was
noted in the echocardiogram.
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Figure 10. Prolapsed anterior mitral leaflet (Y. M., a 23-year-old woman).
(Left): Conventional echocardiogram. Posterior sagging of the late half of systolic segment of the

anterior mitral echo curve (arrow).

(Right): Ultrasonocardiotomogram in late systole along the long axis of the heart, viewed from the

left. The concave at the distal part of the anterior mitral echo corresponds to the sagging in the conven-
tional echocardiogram (arrow). This patient had a late systolic murmur in the apical area.
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Figure 11. Pansystolic posterior sagging of the
mitral echo (K. I., a 28-year-old woman).

At the atrioventricular level the mitral echo splits
into 2 stripes in systole, one of which shows a poste-
rior sagging (arrow).
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Figure 12. Systolic multiple echoes and their posterior sagging

(R. M., a 26-year-old woman).

(Top) The mitral echo splits into multiple echoes in systole. They show
sagging posteriorly from the contact point of the echoes of the anterior and

posterior mitral leaflets (arrow).

(Bottom) M-mode scan from the left atrium to the left ventricle. The
above process is clearly demonstrated at the atrioventricular level (arrow).
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Figure 13. A case with mid-systolic click (S. N., a 19-year-old woman).

This patient showed no systolic murmur in the apical area, but only a mid-systolic click. The
mitral echo shows a posterior sagging almost throughout systole. A faint echo runs anteroposte-

riorly in mid-systole (arrow).
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Figure 14. Mitral echoin congestive cardiomyopathy (B. T., a 49-year-old man).
(Left): Conventional echocardiogram. The motions of the anterior and posterior mitral leaflets
are almost symmetrical to each other. The excursion of the valve motion is small. The left ventricu-

lar dimension is wide.

(Right): Ultrasonocardiotomogram at the time of maximum opening of the mitral valve along
the long axis of the heart, viewed from the left. The anterior mitral leaflet runs straight towards the
apex together with the posterior leaflet, while it rolls up in the outflow tract of the left ventricle at

this phase in healthy subjects.
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‘Figure 15. Mitral echo in hypertrophic obstructive cardiomyopathy (N. S., a 45-year-old man).
(Left) Ultrasonocardiotomograms along the long axis of the heart, viewed from the left. @) Early systole.
The posterior papillary muscle (PM) is thickened as well as the posteroapical wall. (3 Mid-systole. The
posterior papillary muscle sticks out into the left ventricular cavity so as to contact with the interventricular
septum. The echo train from the mitral valve to the chordae seems to be drawn anteriorly by the posterior
papillary muscle which sticks out forwards into the ventricular cavity, so that it exhibits the systolic hump

in the conventional echocardiogram.

(Right) Mitral systolic hump in the conventional echocardiogram (arrow). The mitral echo splits into

some stripes.
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