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Summary

In order to study an interrelationship of mitral subvalvular structures, B-mode echocardiography
was performed in 13 patients with ventricular septal defect (VSD) and 15 cases with mitral stenosis
(MS). Mitral subvalvular structures were detected by the following method: the cross-sectional plane
was at first set along a long axis of the left ventricle and then was moved rightward without changing
the initial scanning direction. When the chordal echo was recognized, the cross-section was rotated
toward the sagittal plane to detect posterior papillary muscle (PPM). Conversely, anterior papillary
muscle (AMP) was detected by moving the cross-section leftward and rotating it counterclockwise.
Anterior and posterior papillary muscles were simultaneously detected only in one with VSD and 3
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cases with MS (in the present study, the posterior papillary muscle was detected in all cases, but
the anterior muscle only in one with VSD and 3 with MS). In 3 cases with VSD, when the
anterior mitral leaflet (AML) opened to the maximum anteriorly, the chordae tendineae to the AML
appeared to be inserting into the surface facing to the left atrium in systole, but in 10 patients
the chordae tendineae were inserted into the tip of the AML. In systole, a space between chordae
tendineae to the AML and the PML was recognized. The number of the PPM was one in 6
patients and 2 in 6 another patients, but not ascertainable in the remainder one.

Mitral stenosis showed 3 different patterns of subvalvular structures; (A) a column-like complex
echo, which connected the confluent point between the AML and the PML with the left ventricular
wall (in 4 cases with the PPM), (B) discrete chordae tendineae to the AML and the PML, which made
a broad space between them in diastole (in 3 cases with the PPM and 2 with the APM), (C)
intermediate pattern between (A) and (B), which showed discrete chordae tendineae and a narrow space
between them (in 8 cases with the PPM and one with the APM). In B and C types, a mitral
orifice was usually discernible. The subvalvular structures including the APM were detected in 3 cases
and showed different pattern from those including the PPM in 2 cases. Although one case showed the
similar pattern, anterior and posterior commissures were considerably different from each other.
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Fig. 1. Detection of papillary muscle and its
chordae tendineae.

A scanning plane is at first set along a long axis of
the left ventricle (arrow A). At the time, no echo from
papillary muscle and its chordae tendineae is usually
recognized. Then, the plane is moved rightward with-
out changing the initial scanning direction (arrow
B). Some echoes from chordae tendineae are recorded
together with those of leaflets. Thereafter, when the
plane is rotated toward the sagittal (arrow C) and is
tilted somewhat medially, posterior papillary muscle
and its chordae are detected. Conversely, when the
scanning plane is moved leftward and is rotated coun-
terclockwise toward the horizontal, anterior papillary
muscle and its chordae tendineae are detected. AML:
anterior mitral leaflet, PML: posterior mitral leaflet.
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Table 1.

B-mode echocardiographic patterns of subvalvular structures in 15 patients

with mitral stenosis.

NO CASE AGE SEX DIAG OPE COMPLEX INTERM DISCRETE ORIFICE
PPM 1 M.A. 35 ] MS + -
2 S.F. 51 M MS + -
3) M. A 32 M MS + + -
4 R.O. 32 F Mmst + -
5) MM 4 M Ms + +
6) H. 1. 34 F mS + +
n T.S. 33 F Msli + -
8 T.T. 48 F MS + +
9) M. 1. 4 ] MS AS| + +
10 M.A. 33 M MS AS| + S
1 S.m. 32 F Ms + +
12) T.T. 58 M Msi + +
13) A.K. 59 F MSI Al + *
14) my. a4 F MSH ++ + +
15) S.0. 4“4 F ms + +
APM 2 S.F. 51 M Ms + +
10) M.A. 33 M MS AS| + +
1 S.M. 32 F MS + -

M: male, F: female, OPE: commissurotomy, +: underwent once, + +: twice before the echo-
graphic examination, MSI: dominant mitral stenosis associated with mitral incompetence.

Complex: a column-like complex echo defined in Fig. 5.

defined in Fig. 6.

Discrete: discrete chordae tendineae

Interm: intermediate pattern between Complex and Discrete; the chordae

tendineae into the AML and the PML are seperated but the space between them is narrower than

that in Discrete.

Orifice: mitral orifice between AML and PML over the subvalvular structures.

(—): no mitral orifice is recognized, (+): mitral orifice was demonstrated, (+): whether mitral
orifice is present or not is not ascertainable by B-mode echocardiographic findings.
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Fig. 2. A series of 8-mm frames obtained from a 5-year-old boy with ventricular septal

defect.

In the second or third frame, the AML is opened to the maximum anteriorly together with its
chorda tendinea, which seems as if it were inserted into the surface of the AML facing toward the

left atrium. Frame 4 shows the AML in a semi-open position, arranged linearly with its chorda.
In frame 5, the AML is reopened and its tip is anterior to the chorda. Frame 6 shows that
the tip of the AML is posterior to the chorda. In systolic phase, the chordae to the AML
and the PML are in parallel with each other and make an echo-free space between them, which does
not disappear during the whole systole. The upper part of the space is wider than the lower. Two
chordae spring from a summit of the papillary muscle.
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Fig. 3. B-mode echocardiographic frames obtained from a 9-year-old boy with ven-

tricular septal defect.

Frame 3 shows a different interrelationships between the tip of the AML and its chorda tendinea
from that in Fig. 2. It seems that the chorda tendinea inserts into the tip of the AML, not into the
portion apart from the free edge. AML: anterior mitral leaflet, CHT: chorda tendinea. Frames 1
and 2 are in systole, and frames 3 and 4 in diastole.
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Fig. 4. B-mode echocardiographic frames obtained from a 7-year-old girl.

Diastolic frames 3 and 4 demonstrate two posterior papillary muscles. The space between both
chordae extends to the assumed, dotted line on the endocardium of left ventricular posterior wall.
Thus, it is possible that the posterior papillary muscle is composed of two papillary muscles or more.

PM: papillary muscles.
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Fig. 5. B-mode echocardiograms obtained from a 5l-year-old man with mitral ste-
nosis, showing a typical, column-like complex echo due to the posterior subvalvular struc-
tures.

The main part of the complex may be formed by fused chordae tendineae inserting into the AML
and the PML, and the lower is derived from posterior papillary muscle. A mitral orifice between
both leaflets is not recognized. In systolic B-mode echocardiogram, an echo-free line in the column-
like complex may indicate a space between chordae tendineae, but it is not ascertained by echographic
method, because the line does not become wider in diastole than that in systole, which is different
from the following case in Fig. 6. The AML is protruded into the outflow tract of the left ven-
tricle, and the PML and the column make a right angle to each other in diastole. AML: anterior
mitral leaflet, PML: posterior mitral leaflet, LV: left ventricle, LA: left atrium, CHT: chordae ten-
dineae.
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Fig. 6. B-mode echocardiograms obtained from a 32-year-old woman with mitral
stenosis.

These show the posterior subvalvular structures. Chordae tendineae inserting into the AML and
the PML are separated by a broad, echo-free space in diastole. This pattern of chordae tendineae
is called discreate type for convenience. AML: anterior mitral leaflet, LA: left atrium, LV: left ven-
tricle, CHT': chordae tendineae.
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Fig. 7. B-mode echocardiograms obtained from the same patients as shown in Fig. 5.

The mitral change is not always equally severe at both commissures. This 51-year-old man
shows different patterns with the subvalvular structures. The cross-section A through the poste-
rior papillary muscle shows a column-like complex without mitral orifice and the cross-section C
through the anterior papillary muscle demonstrates discrete chordae tendineae with the mitral ori-
fice. In diastole, the posterior mitral leaflet is approximately at a right angle to the posterior wall
of the left ventricle and to the chordae tendineae. The cross-section B shows one through a long
axis of the left ventricle. LA: left atrium, LV: left ventricle, CHT: chordae tendineae.
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Fig. 8. B-mode echocardiograms of subvalvular structures.

The mitral change is not always equally severe at both commissures. This 33-year-old man showed
discrete pattern of chordae tendineae at both commissures, but there were some differences between
them. The cross-section A shows the posterior commissure. The mitral orifice is not ascertainable
by echogram although there is an echo-free portion like a stria between the AML and the PML.
A strong echo at the AML extends from the tip to middle portion. The PML also reflects a strong
echo at the tip. The cross-section B through a long axis of the left ventricle shows a bizarrely shaped
echo at the AML, which is very strong and may indicate calcification, and the PML with the strongly
reflecting echo at the tip. The cross-section C shows the anterior commissure with mitral orifice

which is wider than that in the cross-section B. Chordae tendineae are approximately at a right angle
to the PML.
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Fig. 9. B-mode echocardiograms of subvalvular structures.
This 41-year-old female shows the chordae tendineae with very strong echo. She underwent
twice commissurotomy before the present echocardiographic examination.
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