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Summary

Although M-mode echocardiography operated by a single beam gives an incomplete view of the
mitral valve, real-time two-dimensional echocardiography allows the desired section to be observed
concretely and the various parts of the mitral apparatus are easily located. In this manuscript, one
method of the echocardiographic approach to the mitral valve was proposed with an explanation how
the structural and dynamic changes of the valve were represented in the echocardiograms and how
these findings should be interpreted.

The following sections were recommended for the approach; 3 long axis views (both commissuro-
papillary muscle sections and the middle section) and 5 short axis views (annulus, leaflet, tip of the leaflet,
chordae tendineae, and papillary muscle levels). Mitral apparatus was examined by this approach as a
composite of blocks, and no part was overlooked and the localization of abnormalities was uncovered. For
the echocardiographic manifestation of mitral valve lesions, any stenotic, hardening, regurgitant lesions
or the presence of abnormal structures or abnormal motion should be investigated independently. The
mitral valve area, which indicated the severity of the stenotic lesion, coincided with the value obtained
by the invasive method, when the adequate short axis view at the mitral orifice level was recorded. The
hardening lesion was judged from the echo intensity and motion. The echocardiographic features of a re-
gurgitant lesion vary depending on the cause. One feature observed in rheumatic mitral regurgitation was
the dislocation of leaflets from the coaptation site, and this phenomenon could be applied to the diagnosis
of mitral valve prolapse. The torn chordae and the cleft mitral valve could be detected in the short
axis view at the level concerned. In this way, the lesion or lesions of each block can be observed and the
whole mitral “ map ”’ can be systematically constructed with two-dimensional echocardiography.
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Fig. 1. Schematic drawing showing the ana-
tomy of the mitral valve and other valves.

Lines indicate the 3 standard beam directions for
observing the mitral apparatus.

PULM =pulmonary valve; AO=aortic valve; TV=
tricuspid valve; ANTERIOR=anterior commissure
or papillary muscle side; MID=middle portion,
POSTERIOR =posterior commissure or papillary
muscle side.
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Fig. 2. Long axis views along the 3 standard long sections of the mitral apparatus during

diastole.

Localized lesions can be detected by this method. ** ANTERIOR”, * MID ” and ‘* POSTERIOR ”

are the same as in Fig. 1.
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Fig.3. Short axis views at (1) the level of the aortic valve; (2) anterior mitral leaflet; (3)
tip of the anterior leaflet; (4) chordae tendineae; and (5) papillary muscle.
The white lines on the long axis view correspond to the beam directions for the respective levels.
RV =right ventricle; RA=right atrium; LV=left ventricle; LA=left atrium; ANL =anterior
mitral leaflet; PML =posterior mitral leaflet; CH=chordae tendineac; PPM =papillary muscle,
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Fig. 4. Long axis view (upper) and short axis views (lower) in a case of mitral stenosis.
The short axis view on the left shows the true mitral orifice, but that on the right does not,
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Fig.5. M-mode echograms obtained in the beam direction indicated by the white line

on the each two-dimensional echogram (right).

Notice that the M-mode pattern of the mitral valve is varied according to the beam direction.
Therefore, monitoring of the M-mode pattern by the two-dimensional echogram aids in finding to
correct short axis section for observing the mitral orifice.

bh? (Fig. 7). sl xza—ffick-oTLHs
hiEsrhdhxd. BECHLTE, FET
O E N E 4 3. ZSlRO0BERL B &
LR, AT I T B A - FLEMG & v O Il o
XA, B -FOHEL Y, ThESTHSoE
{b& 20ttt » S LR+ < 2 5.
FThbb, HEEHOF—LBRI /NS TR,
P, TlREEr LBz N5 (Fig.
8). zoks5imhEoRMCE, ME—FIZRT
SIRBORE RIS -. FTHHAGOLELE L
T, WFEOEM - EWAND Y, h bRl - E
T TR 5.

UED X S5ZLT, RORELEEALIC LIS
THTW L LICk Y, Woptks & Ui

W3 “mitral map” MTED. ok xiE
Fig. 9 oo ff ¢z, nijdesftir (rough zone) ¥k
VHERIOTFAOMITHL T a—d@ixIE<, ik
DFERTRTH, NIRTPPIEE (clear zone) o=
-, F—ab+amRahTvy5.
2L, NZGHYTIR IR E A Ty e,
ARV FROMALIZ b AV, BT #%ELHE
i~ £33 5 B#EO B L @M< A b v
2, ML~ BB LR L, BNV D
DESTHDEEIOND (ElMm, H& U URE
{5 13 2BR).

LbLAARERE TOREDHMZ Y 7T AFA
LBTITHIIEINLVIEMRTHS. 0 “mitral
map” DEZXF, T7r—FOULhliE, EBE

—920 —



W2 vegetation 2 XIZB VT LREIETH 5.
3) WRERE
DTa—HTiEar b7 R bEEHERLEVE

MFEFHFE b SR DT, Wiz Db o b

Y =093 +009
ol r=0%

1.54

1.0

GORLIN'S METHOD

0.5

15 o
2-D ECHO
Fig. 6. Correlation of the values of the mitral
valve area in pure mitral stenosis calculated by
invasive and non-invasive methods.

2-D ECHO =two-dimensional echocardiography.
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Fig. 7. Long axis views in a case of calcified mitral and aortic valves recorded by varying

gains of the equipment.
Hardening lesions are assessed in this way.
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Fig. 8. Schematic drawings showing various patterns of mitral dome formation in mitral

stenosis.

The configuration of the dome depends on the degree of hardness of the clear zone of the leaflet.
If the leaflet has become inflexible, the mitral dome formation is not evident.
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Fig. 9. Long axis views along the 3 standard sections during diastole in a case of mitral

stenosis.
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Fig. 10. Long axis view in a case with mitral regurgitation.
Left panel: Systolic dislocation of the anterior leaflet (indicated by the arrow) is one of the lesions

causing mitral regurgitation.

Right panel: Anterior bending of the basal part of the posterior wall (indicated by the arrow) is
induced by the extreme dilatation of the left atrium.

Fig.11. Long axis view in a case of mitral
valve prolapse.

Systolic dislocation of the anterior leaflet is obser-
ved, however, the closing position of the leaflets does
not exceed the mitral annular plane.
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Normal variation

Ballooning

e

Prolapse

Fig. 12. Schematic drawings showing various postures of the mitral valve leaflets in the

long axis view.

The direcition and degree of the bending of the both leaflets varies among healthy subjects, It is
proposed that mitral valve prolapse is defined as a systolic dislocation of the coaptation zone of each

leaflet.
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Fig. 13. Long axis view of mitral valve prolapse.
The left and right panels are cases of prolapse of the anterior and posterior leaflets, respectively.

Fig. 14. False negative example of the M-mode recording in mitral valve prolapse.

The upper panels are the serial long axis views in a case of mitral valve prolapse. The prolapse oc-
curs at early systole and increases in degree at mid-systole. However, on the M-mode recording,
as shown in the lower panel, no characteristic features of prolapse are observed.
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Fig. 15. Mimic pattern of mitral valve prolapse in the M-mode recording.

The lower panel is the serial long axis view. The horizontal white line indicates the depth of the
coaptation of the leaflets at the beginning of systole. The position of the coaptation moves down-
wards, away from the transducer with the progress of contraction and, on the M-mode, the mitral
valve echo shows pansystolic bowing, despite the absence of mitral valve prolapse.
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Fig. 16. Long axis views from different interspaces and respective M-mode recordings
in the beam directions indicated by the white lines on the two-dimensional echograms
in a healthy subject.

While the mitral echogram shows the normal pattern from the lower interspace, a systolic bowing
pattern of the mitral valve echo is observed from the upper interspace.
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The two-dimensional echogram is the short axis view at the level of the tip of the leaflet, and M-
mode recordings are obtained in the beam directions indicated by the numbers on the two-dimen-
sional echogram. This case shows that the motion of the mitral leaflet is not uniform.
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