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Summary

M-mode and two-dimensional echocardiography were performed to investigate the motion of the
interventricular septum (IVS) and posterior wall (PW) in cases with pure mitral (MI) or aortic (AI)
insufficiency. Subjects were classified into four groups; 15 cases with chordal rupture or floppy mitral
valve (acute MI), four with AI of acute onset (acute AI), 17 with chronic MI including rheumatic
MI, mitral valve prolapse syndrome, and 11 with chronic Al

There were no differences of left ventricular dimension (LVDI), stroke volume (SV), ejection
fraction (EF) and cardiac output (CI) between acute and chronic MI, and between acute and
chronic Al, although LVDI and CI were increased in all groups. The ratio of the amplitude of
IVS to PW excursion was significantly increased in cases with LV dilatation' due to acute MI or
Al, compared with that in chronic MI or AL. This ratio had a linear relationship with LVDI in
acute volume overload, but in chronic volume overload, it was constantly 1.0 or less.

The mechanism of the increased septal motion in acute MI or Al is still unknown, but it appears
to reflect the intact and contractile septum which adapts to volume overload more readily than the
posterior wall. It is probably because the posterior wall is prevented from distension by the pericar-
dium. On the other hand, in chronic MI or Al, vigorous septal motion would not be observed because
of the occasional presence of relative tricuspid insufficiency, the effects of the long standing burden
on the septal myocardium, and compensatory distension of the posterior wall and pericardium.
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Table 1. Classification of cases

I Acute MI 15
Chordal rupture 12
Flail or floppy mitral valve 3

II Acute Al 4
Infectious endocarditis 2

Prolapse of the aneurysma of the sinus of

Valsalva 1
Unknown 1

III Chronic MI 17
Mitral valve prolapse syndrome 3
Rheumatic origin 14

IV Chronic Al 11
Aortitis syndrome 3
Annuloaortic ectasia 2
Probably rheumatic origin 6
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Fig. 1. Measurement techniques showing left ventricular dimension (Dd, Ds) and am-
plitude of systolic excursion of the septum and posterior wall (IVSe and PWe).
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Table 2. Ages and echocardiographic measurements in cases with Group I (acute MI) and Group

II (acute AI)

Group I Age Sex HR LVDI Thickness Amplitude

Ratio AO LAI SV EF C(CI Lesion

acute MI (mm) (mm)
mm/m? IVS PW IVSe PWe IVSe/PWe mm mm/m? ml/ //min/m? A or P
1 22 M 107 40 9 10 12 7 1.7 20 31 110 0.57 89 A
2 24 M 70 32 10 11 10 12 0.8 30 32 89 075 40 P
3 27 F 86 46 10 10 10 10 1.0 34 28 129 056 79 A
4 31 M 57 34 11 12 9 12 0.8 30 19 99 065 34 AP
5 36 F 91 47 9 9 16 13 1.2 20 43 106 069 82 AP
6 47 F 60* 35 9 9 8 8 1.0 30 38 64 054 27 P
7 47 M 94* 36 9 9 10 8 1.3 24 29 104 0.56 5.7 P
8 51 F 101 39 8 8 9 9 1.0 31 24 92 0.60 6.6 P
9 52 M 73 28 15 10 3 6 0.5 36 25 64 054 26 P
10 52 M 71 36 9 11 14 10 1.4 26 29 98 0.61 4.5 P
11 54 M 73 28 10 10 4 12 0.3 32 17 58 070 32 A
12 56 M 65 49 10 11 13 6 2.2 33 31 9% 062 46 P
13 62 M 82 37 12 12 14 13 1.1 28 30 106 0.78 6.2 P
14 65 M 57* 37 9 11 13 13 1.0 27 26 115 067 42 A, P
15 81 F 91 45 14 14 9 6 1.5 26 40 73 054 50 P
Mean 47.1 78.5 37.9 10.3 10.5 10.3 9.7 1.10 28.5 29.5 93.5 0.625 5.18
+SD 16.0 154 6.3 1.9 1.5 3.5 2.6 0.50 46 6.9 19.9 0.076 1.95
Group II
acute Al
1 38 M 94 38 10 10 14 6 2.3 45 29 116 0.52 6.9
2 55 M 88 43 9 12 15 9 1.7 34 26 139 0.66 8.2
3 58 M 73 37 12 12 12 9 1.3 42 20 73 0.67 4.1
4 70 M 67 43 11 10 8 8 1.0 33 28 110 0.46 4.6
Mean 55.3 80.5 40.3 10.5 11.0 12.3 80 1.58 38.5 25.8 109.5 0.489 5.95
+SD 11.4 109 2.8 1.1 1.0 2.7 1.2 049 51 3.5 23.7 0.194 1.67

HR=heart rate; LVDI=Ileft ventricular end-diastolic dimension corrected by body surface area; AO=
aortic dimension; LAI=left atrial dimension index; SV=stroke volume; EF =ejection fraction; CI=cardiac

index; A or P=anterior or posterior mitral valve.

*

: atrial fibrillation

— 4 —



AEEEARAROLT 2 —K

Table 3. Ages and echocardiographic measurements in cases with Group III (chronic MI) and Goup
IV (chronic AI)

Group III Age Sex HR LVDI Thickness Amplitude Ratio AO LAI SV EF C(CI

chronic MI (mm) (mm)
mm/m? IVS PW IVSe PWe IVSe/PWe mm mm/m? ml I/min/m?

1 10 F 56 37 6 7 6 10 0.6 22 19 58 0.77 28
2 13 F 80 32 8 8 6 9 0.7 24 18 61 0.60 3.7
3 18 M 68 55 10 12 7 13 0.5 23 40 137 0.54 59
4 19 F 90* 48 9 10 10 12 0.8 21 44 154 0.57 10.9
5 19 F 66 46 7 9 12 15 0.8 22 34 154 071 7.2
6 19 F 94 33 8 10 8 9 0.9 26 22 92 0.55 5.1
7 22 M 89 35 9 9 7 8 0.9 25 20 67 0.57 4.2
8 24 M 72 29 11 11 8 10 0.8 37 13 87 0.61 3.4
9 24 M 76 31 9 9 8 12 0.7 30 16 83 0.70 4.0
10 25 M 92 34 10 12 8 13 0.6 32 20 103 0.67 5.8
11 30 F 92 49 10 9 7 11 0.6 29 21 75 0.66 5.0
12 32 M 104 34 10 11 5 10 0.5 28 22 71 0.55 4.8
13 36 M 100 40 9 9 8 11 0.7 24 26 110 0.57 7.2
14 36 F 104 36 10 10 10 10 1.0 27 24 99 0.65 6.7
15 48 M 56 41 11 10 4 10 0.4 35 27 129 0.34 35
16 55 F 52 29 12 12 5 8 0.6 30 21 46 0.59 3.7
17 68 M 96 41 10 14 10 14 0.7 29 32 100 0.77 7.6
Mean 29.3 81.6 38.2 9.4 10.1 7.6 109 0.69 27.3 24.6 95.6 0.613 5.38
+SD 15.0 16.8 7.3 1.5 1.7 2.0 20 0.16 4.5 82 31.7 0.099 2.00

Group 1V

chronic Al
1 10 F 92 49 8 7 8 9 0.9 27 21 70 0.65 6.5
2 19 M 59 36 10 12 9 11 0.8 32 19 110 0.61 3.9
3 23 M 53 31 11 12 7 9 0.8 37 13 88 0.53 2.5
4 28 M 84 45 9 12 2 10 0.2 55 11 99 0.32 4.9
5 35 M 88 36 11 12 10 10 1.0 34 18 115 0.59 6.0
6 41 M 82 32 9 11 8 12 0.7 31 19 94 0.66 4.6
7 43 M 92 42 11 11 8 11 0.7 34 19 132 0.52 7.2
8 45 M 90 42 14 12 7 13 0.5 41 24 146 0.53 7.5
9 47 M 60 43 12 15 9 12 0.8 50 22 145 0.55 5.3
10 52 M 88 40 13 14 11 13 0.8 36 18 164 0.60 8.1
11 54 M 9% 37 11 11 8 12 0.7 36 25 83 0.70 5.9

Mean 36.1 80.4 394 108 11.7 79 11.1 0.72 37.5 19.0 113.3 0.569 5.67
+SD 13.7 14.6 5.3 1.7 2.0 2.2 1.4  0.20 79 4.0 28.6 0.097 1.58
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Table 4. Statistical differences of measure-
ments between acute MI and chronic
MI, and between acute Al and chron-

ic Al
Acute MI vs Acute Al vs
chronic MI chronic Al
Age p<0.005 p<0.05
Heart rate n.s. n.s.
IVDI n.s. n.s.
Thickness: IVS n.s. n.s.
PW n.s. n.s.
Excursion: IVSe p<0.025 n.s.
PWe n.s. n.s.
IVSe/PWe p<0.005 p<0.05
AO n.s. n.s.
LAI n.s. n.s.
Sv n.s. n.s.
EF n.s. n.s.
CI n.s. n.s.

Abbreviations: see Table 2.
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Fig. 2. Correlation between IVSe/PWe (abscissa) with LVDI or LADI.
a: Correlation between LVDI and IVSe/PWe in cases with acute MI (Q) or acute AI (A).
There is a linear correlation.
b: Correlation between LVDI and IVSe/PWe in cases with chronic MI (@).
There is no correlation.
c: Correlation between LVDI and IVSe/PWe in cases with chronic Al (A).
There is no correlation.
d: Correlation between LADI and IVSe/PWe in cases with acute or chronic MI.
No correlation is established.
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Fig.3. Two-dimensional echocardiograms (a, b) and its diagram (c) from a case with acute
AI due to endocarditis involving the aortic valve (Case 1 in Group II).

The ventricular septum (IVS) which shows ballooning into the right ventricle (RV) during diastole
contracts and deviates toward the center of the left ventricle (LV) during systole. On the other hand,
the posterior wall (PW), especially of its mid portion, does not move in this case.
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Fig. 4. Echocardiograms of the left ventricle and mitral valve from a case with chordal
rupture (Case 13 in Group I).

The left ventricle is not enlarged (LVDd=53 mm) and posterior mitral valve echo shows a
coarse fluttering (arrow). Amplitudes of the IVS and PW excursion are 14 and 13 mm, respectively.

R | il LR
Fig. 5. Echocardiograms from a case with acute AI (Case 3 in Group II).
The left ventricle is not enlarged but interventricular septal motion is more hyperkinetic than
posterior wall motion. The higher positioning of the transducer (3L) induces more decreased septal
motion than the lower position (4L).
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Fig. 6. Left ventricular echogram from a case with pure rheumatic MI and relative TI
(Case 3 in Group III).

The ratio of septal to posterior wall excursion (IVSe/PWe) is 0.5, although the left ventricle is
markedly dilated (LVDI=55 mm/m?).

Fig.7. Left ventricular echogram from a case with annuloaortic estasia complicated by
moderate Al (Case 4 in Group IV).
LVDI is increased, 45 but IVSe/PWe is decreased (0.2).
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