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Summary

The mechanism of an early diastolic posterior motion of the interventricular septum (IVS) was in-
vestigated by means of M-mode, two-dimensional and pulsed Doppler echocardiographies in 53 patients
with pure mitral stenosis (MS). Velocity patterns of the blood flow at the inflow tract of the left ventricle
(LVIT) were classified into three types as previously reported (¢f. Fig. 3).

The results obtained were as follows:

1. The mitral valve orifice area (MVA) was significantly smaller in patients with type III of the
LVIT flow velocity pattern than in patients with type I (p<0.001).

2. An amplitude (“a”’) of the posterior IVS motion in systole (P;) was significantly diminished in
type IIT (4.2+1.1 mm) than in type I (6.6+1.5 mm) (p<0.001). An amplitude (‘“b’’) of the posterior
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IVS motion in early diastole (Ps) showed a significant increase in type IIT (7.5+1.2 mm) than in type
I (5.2+1.5mm) (p<0.001). Difference of the amplitude between P, and P3 (““a-b”") was significantly

greater in type III (—3.4+1.1 mm) than in type I (1.4+0.9 mm) (p<0.0001).
3. MVA was correlated statistically with “a” (r=0.58, p<0.001), “b” (r=—0.38, p<0.01) and

“a—b” (r=0.80, p<0.0001).

4. Deformity of the left ventricular cavity due to the flattened IVS in early diastole was observed

in severe MS with an augmented septal P; dip.

5. A case of severe MS with type III velocity pattern and an augmented P; dip showed type II
velocity pattern and a decreased P; dip after the attack of acute myocardial infarction.

These findings suggested a close relationship between type III of the LVIT flow velocity pattern
and the prominent septal P; dip. The importance of diastolic suction of the left ventricle in producing
an early diastolic posterior motion of IVS (P3) was discussed.
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Fig. 1. Echocardiograms in a patient with mitral stenosis.

Upper panel (upper IVS): P, and P, are not clear, but P, is prominent.

Lower panel (lower IVS): P, and Py are clearly observed, but P, is not clear.

P, is defined as the posterior IVS motion between the onset of the QRS wave and the onset of the
second heart sound. P, is defined as the posterior IVS motion between the onset of the second heart
sound and the E point of the AML. P, is defined as the posterior IVS motion between the E point
of the AML and the end of rapid filling of the left ventricle.

IVS=interventricular septum; AML=anterior mitral leaflet; LVPW=left ventricular posterior
wall; OS=mitral opening snap; S, =the first heart sound; S,=the second heart sound.
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Fig. 2. Schematic representation of various
parameters of IVS motion.
a=amplitude of systolic excursion (P,); b=ampli-

A tude of early diastolic excursion (Py). Other abbrevia-
LVPW tions: see Fig. 1.
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Fig. 3. Examples of the three types of left ventricular inflow velocity patterns in mitral
stenosis.

Left panel (Type I): Flow pattern is characterized by a relative decrease of rapid filling wave (D
wave) compared to atrial contraction wave (A wave) and prolonged deceleration time. This pattern
is observed in mild mitral stenosis.

Middle panel (Type II): Flow pattern is characterized by a gradual and irregular ascending slope
during diastole without a significant D wave. This pattern is observed in moderate mitral stenosis.

Right panel (Type I1I): Flow pattern is characterized by a rapid upstroke of flow velocity in early
diastole followed by a monophasic plateau pattern. This pattern is characteristic of in severe mitral
stenosis.

SV =sample volume; MV =mitral valve.
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Fig. 4. Comparison of mitral valve orifice areas
in types I and III of mitral stenosis.
MVA =mitral valve orifice area.
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Fig. 5. Left ventricular inflow velocity patterns, M-mode and two-dimensional echo-
cardiograms in types I and III of mitral stenosis.

Upper panel (T'ype 1): Left panel shows a biphasic flow pattern characterized by a relative decrease
of a rapid filling wave (D wave) compared to an atrial contraction wave (A wave) and prolonged
deceleration time. Right panels show a mitral M-mode echocardiogram with slightly reduced diastolic
descent rate (DDR) and a short-axis view of the two-dimensional echocardiogram of the left ventricle
at the level of the mitral valve orifice in diastole, indicating the mildly stenotic mitral valve.

Lower panel (Type I1I): Left panel shows a monophasic flow pattern characterized by a rapid
upstroke of flow velocity in early diastole. Right panels show a thickened mitral valve with a marked
decrease of diastolic descent rate (DDR) on M-mode display and the severely stenotic mitral valve on
cross-sectionalview.

SV =sample volume; MV =mitral valve.
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Fig. 6. Comparison of various parameters (a, b, a-b) of the interventricular septal (IVS)
motion between types I and III of mitral stenosis.
a=amplitude of a systolic IVS motion (P,); b=amplitude of an early diastolic IVS motion (P;).
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Fig. 7. Left ventricular inflow velocity patterns and IVS-LVPW echocardiograms in types

I and III of mitral stenosis (MS).

Left panel (mild MS): Upper panel shows a biphasic flow pattern, type I, characterized by a relative
decrease of rapid filling wave (D wave) compared to an atrial contraction wave (A wave) and the
prolonged deceleration time. Lower panel shows the IVS pattern with two posterior motions, definite

P, and small Py.

Right panel (severe MS): Upper panel shows a monophasic flow pattern, type I1I, characterized
by a rapid upstroke of flow velocity in early diastole. Lower panel shows the IVS pattern with a marked

posterior motion of Pj.

IVS=interventricular septum; LVPW=left ventricular posterior wall; SV=sample volume;

MV =mitral valve.
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Fig. 8. Relationship between MVA and three parameters of an IVS motion (a, b, a-b) in

mitral stenosis.

MVA =mitral valve orifice area. Other abbreviations: see Fig. 2.
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Fig. 9. IVS-LVPW echograms and short-axis views of two-dimensional echocardiograms
in patients with mild and severe mitral stenosis (MS).

Panel A (mild MS): The IVS exhibits the small septal dip of P;. During a cardiac cycle the ven-
tricular wall maintains their normal circular configulation.

Panel B (severe MS): The IVS exhibits the augmented septal dip of P,. Deformity of the shape
of the left ventricle by flattening the IVS is observed in early diastole.

IVS =interventricular septum; LVPW =left ventricular posterior wall.

. 7'~ -



_before attack

RN P A s 1 2 OB P R o0 kg 5 1) 1 5 i )

after attack

= .
amt’;ﬁm,z» I i .@?"‘S

Fig. 10. Left ventricular inflow velocity patterns and IVS-LVPW echograms from a patient
with severe mitral stenosis before and after the attack of acute anterior infarction.
Left panel: The flow pattern shows type III, and a prominent septal dip of P, is observed before

the attack of acute anterior infarction.

Right panel: The flow pattern changes to type 1I, and an amplitude of P, is decreased after the

attack.
Abbreviations: see Fig. 7
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