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Summary

Diastolic motion of the interventricular septum (IVS), especially of the lower portion at the level
of the chordae tendineae, was studied by echocardiography in various heart diseases.

During each cardiac cycle, IVS of normal subject showed the three patterns of downward motion,
that is, P, (between the onset of electrical depolarization and the onset of the second heart sound),
P, (between the onset of the second heart sound and the E point of the anterior mitral leaflet) and
P; (between the E point of the anterior mitral leaflet and the end of left ventricular rapid filling period).

Marked downward motion of P, was observed in cor pulmonale with paradoxical pulse, pulmonary
hypertension, pulmonic insufficiency, atrial septal defect, tricuspid insufficiency, Ebstein’s anomaly
and constrictive pericarditis. The downward motion of P, was accentuated during inspiration at the
level of chordae tendineae (lower IVS) and augmented P; was observed during expiration at the level
of the mitral valve (upper IVS) in patients with paradoxical pulse. The ascending slope of P, showed
no shift up to end-diastolic period in pulmonary hypertension with elevated pulmonary artery systolic
pressure.
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The augmented septal dip of P; was observed in constrictive pericarditis, mitral stenosis and in cases
with the third heart sound such as normal subject, mitral insufficiency and ventricular septal defect.
These findings suggest that the marked downward motion of P; is direct information of diastolic
right ventricular volume and/or pressure overload, and that the augmented septal dip of P; results from
the secondary * sucking action ” according to the increased left ventricular rapid filling velocity except
mitral stenosis. In particular, P, must be distinguished from the septal dip of Pj to assess the severity

on restriction of both ventricles in patients with constrictive pericarditis.
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Fig. 1. IVS patterns of a normal subject.
The ultrasonic beam is directed from the apex (position (1)) toward the base (position ) of the
heart.

Position (: IVS exhibits the two posterior motions, that is, P, (between the onset of electrical
depolarization and the onset of the second heart sound) and P, (between the onset of the second
heart sound and the end of left ventricular rapid filling period).

Position @: IVS exhibits the three posterior motions, that is, P, P, (between the onset of the
second heart sound and the E point of the anterior mitral leaflet) and P, (between the E point of the
anterior mitral leaflet and the end of left ventricular rapid filling period).

Position ®): P; and P, are replaced by fused dome pattern, and P, is more accentuated than that

in position ) and @.

IVS =interventricular septum; MV =mitral valve; LPW =left ventricular posterior wall.
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Table 1. Patients with marked down-
ward motion (P,) and with augmented
septal dip (P,).

1) Cases with marked downward motion (P2) between the onset of the second
heart sound and the E point of the anterior mitral leaflet
a) cor pulmonale with paradoxical puise
b) pulmonary hypertension
c) pulmonic insufficiency
d) atrial septal defect
e) tricuspid insufficiency
f) constrictive pericarditis
g) Ebstein’ s anomaly
2) Cases with septal dip (P3) after the E point of the anterior mitrai leaflet
a) normal subject with the third heart sound
b) mitral insufficiency
c) ventricular septal defect
d) constrictive pericarditis
e) mitral stenosis
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Fig. 2. IVS patterns of a normal subject and of mitral insufficiency at the level of the

chordae tendineae (lower IVS).

Upper panel shows the IVS pattern of a normal subject and lower panel shows the IVS pattern of
mitral insufficiency. Both IVS is formed by fused dome pattern (P;+P,) and accentuated septal dip

(Py).
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Fig. 3. Diagrammatic illustration of IVS pattern at the level of chordae tendineae.

The descending slope of P, corresponds to the two phase of the isometric relaxation period and the
most part of the mitral opening period. The ascending slope of P, corresponds to the left ventricular
rapid filling period at the beam direction @ in Fig. 1 (E point of the mitral leaflet is positioned at the
E)), and to the most part of the mitral opening period and/or the small part of the left ventricular
rapid filling period at the beam direction @ and @ in Fig. 1 (E point of the mitral leaflet is positioned

at the E,).
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Fig. 4. IVS pattern of cor pulmonale with paradoxical pulse at the level of the chordae

tendineae (lower IVS).

The marked downward motion of P, is observed during inspiration (insp) followed by the septal

dip of P, after ascending slope of P,.
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Fig. 5. IVS patterns of a patient with cor pulmonale with paradoxical pulse.
Upper panel shows the marked downward motion of P, during inspiration (insp) at the level of

the chordae tendineae (lower IVS). Lower panel shows the exaggerated downward motion of P,

during expiration (exp) at the level of the mitral valve (upper IVS).
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Fig. 6. IVS patterns of patients w1th pulmonary hypertension at the level of the chordae

tendineae (lower IVS).

Upper panel shows the IVS pattern of primary pulmonary hypertension with main pulmonary

artery systolic pressure of 67 mmHg. The descending slope of P, is exaggerated, and with the nadir

of this downward motion, there is an apparent upward motion of P,. Lower panel shows IVS pat-

tern of pulmonary hypertension due to progressive systemic sclerosis with main pulmonary artery
systolic pressure of 78 mmHg. After the nadir of the descending slope of P,, IVS indicates no shift

up to end-diastolic period.
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Fig. 7. Serial long axis cross-sectional recordings from the same patient as in the lower

panel of Fig. 6.

Compared with the shape of the IVS in systole, there is a very prominent shift in position of the
IVS toward the left ventricle during diastole (arrows).
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Fig. 8. IVS patterns from a patient with idiopathic dilatation of the pulmonary artery.
Upper panel shows the IVS pattern at the level of the chordae tendineae (lower IVS). The de-
scending slope of P, is exaggerated, and with the nadir of this downward motion, there is an apparent
upward motion of P,. Lower panel shows the IVS pattern at the level of the mitral valve (upper IVS).
After the nadir of the descending slope of P,, IVS indicates no shift up to end-diastolic period.
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Fig. 9. IVS patterns from a patient with constrictive pericarditis.

Upper panel shows the IVS pattern at the level of the chordae tendineae (lower IVS). IVS indi-
cates the rapid upward motion after the nadir of the downward motion of P., and followed by a brisk
downward motion as rebound phenomenon. Lower panel shows the IVS pattern at the level of the

mitral valve (upper IVS). There is a marked downward motion of Py after the E point of the mitral

valve.
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Fig. 10. Two IVS patterns from patients with constrictive pericarditis at the level of chordae
tendineae (lower IVS).
In a patient of upper panel, there is seen a marked descending slope of P, after the onset of the
second heart sound. In a patient of lower panel, there is a characteristic downward motion of P,
after the E point of the mitral valve.
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Fig. 12. IVS patterns from a patient with mitral stenosis and aortic insufficiency.
The descending slope after the onset of the second heart sound is divided into the descending
slope of P, and that of P; by the E point of the mitral valve, that is, the opening snap (OS).
lower IVS=IVS at the level of the chordae tendineae; upper IVS=IVS at the level of the mitral

valve.
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Fig.11. IVS pattern from a patient with mitral stenosis at the level of the chordae tendineae

(lower IVS).
There is seen a small movement as P, between the onset of the second heart sound and the opening

snap (OS). After the opening snap, IVS indicates the marked downward motion as Pj.
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