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Summary

Two-dimensional echocardiographic study was performed in order to investigate the mechanism
of the echocardiographic abnormal motion of the ventricular septum in various heart diseases. In the
sagittal cross-section, the low part of ventricular septum deviated anteriorly from the aortic root
in the normal hearts, while the septum shifted more posteriorly in left ventricular hypertrophy (due to
hypertrophied septum) and in right ventricular volume overload (due to the dilated right ventricle). With
antero-downward motion of the upper septum, this change in the septal anatomy (decrease in septal
angle) seemed to bring flat or paradoxical septal motion in those cases. On the other hand, increased
septal motion in patients with left ventricular overload was suggested to be induced by more infero-
posteriorly directed motion of the upper septum. Reduced septal motion in patients with open mitral
commissurotomy would be explained by decreased downward and more anteriorly directed motion
of the upper septum according to the pericardial adhesion after open heart surgery. Elliptical change
in the left ventricle in the horizontal cross-section was observed in patients with right ventricular
volume and pressure overloads, and was suggested to be related alone to the early systolic anterior
motion in patients with right ventricular volume overload. From the above findings, 1) anatomical
relation of the septum to the anterior chest wall (septal angle) and 2) motion-direction of the upper
septum were suggested as the major determinants of ventricular septal motion.
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Table 1. Subjects

No. of Sex

cases Male Female Mean age
Normal 16 13 3 28+ 4
AR 7 6 1 32+10
MR 12 5 7 32+12
HHD 10 7 3 58+11
AS 6 5 1 33+17
HCM 12 5 7 30+10
ASD 15 4 11 28+11
RVPO 7 5 2 21+ 9
OMC 15 4 11 39+ 9

AR: aortic regurgitation, MR: mitral regurgitation,
HHD: hypertensive heart disease, AS: aortic stenosis,
HCM: hypertrophic cardiomyopathy, ASD: atrial
septal defect, RVPO: right ventricular pressure
overload, OMC: open mitral commissurotomy.
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Fig. 1. Diagram illustrating how to determine
septal angle.

Septal angle is measured as the angle between the
anterior chest wall and the line passing the points of
3 cm and 4 cm below the superior tip of the septum
on its posterior side. Septal angle is denoted as positive
if it runs anteriorly from the aortic root.
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0.005, p<005, p<0.001). *x7, ASD <X tude and direction of superior septal edge
Table 2. Echocardiographic fidnings
IVSE (cm) PWE (cm) IVST (cm) PWT (cm) LVD4d (cm)
" Normal 0.5+0.1 1.3+0.2 1.00.1 1.0+0.1 4.7+0.4
AR 1.04+0.4%* 1.3+0.4 1.0+0.2 1.2+0.3* 7.541.1%k*
MR 1.14£0.2%%* 1.5+0.2 1.0+0.1 1.0+0.1 7.041.0%**
HHD 0.240.2%* 1.44+0.3 1.940. 3%** 1.540.3%** 4.240.7*
AS 0.5+0.5 1.2+0.2 1.940. 3%** 1.94-0.3%%* 4.3+0.5*
HCM 0.34+0.1** 1.4+0.2 2.440.5%x* 1.340.2%%* 4.2+0.6*
ASD —0.340.4%** 1.5+0.3 0.9+0.1* 0.9+0.1 3.6+0.5%**
RVPO 0.4+0.1 1.1+0.1* 1.0+0.1 1.0+0.1 3.84+0.7%**
OMC 0.240.2%** 1.4+0.2 1.0+0.1 1.0+0.1 4.8+0.6

* p<0.05, ** p<0.005, *** p<0.001
IVSE: interventricular septal excursion,

PWE: left ventricular posterior wall excursion,

IVST: interventricular septal thickness, PWT: left ventricular posterior wall thickness, LVDd:
left ventricular dimension in end-diastole, AR: aortic regurgitation, MR: mitral regurgitation, HHD:
hypertensive heart disease, AS: aortic stenosis, HCM: hypertrophic cardiomyopathy, ASD : atrial
septal defect, RVPO: right ventricular pressure overload, OMC: open mitral commissurotomy.
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Fig. 2. Saggital cross-sectional echogram of the left ventricle.

Note the posterior shift of the septum (decreased septal angle) in HHD and ASD.

MR : mitral regurgitation, OMC: open mitral commissurotomy, HHD: hypertensive heart disease,
ASD: atrial septal defect, T/F: tetralogy of Fallot.
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Table 3. Two-dimensional echocardiographic findings

Septal angle

Motion of superior septal edge

Max./min. diameter ratio in

(degree) Amplitude (mm) Direction (degree) horizontal cross section
Normal 27+ 7 12+ 2 14+ 8 1.06+0.06
AR 17+ 9 9+ 4% — 284 21%%* 1.04+0.04
MR 24+ 9 154 3k — 1+20% 1.07+0.04
HHD 64+ 11%%* 8+ 2¥*¥* 15+16 1.06+0.06
AS 19+ 5§ 8+ 3* 22+19 1.10+0.05
HCM 12+ 9* T4 2kkx 17+17 1.08+0.08
ASD — 5 15%** 14+ 3* 21+19 1.3840.13%**
RVPO 19+ 6 10+ 2 9+11 1.2440.06***
OMC 19+ 7 74 2¥xx 424+16** 1.06+0.05

* p<0.05, ** p<0.005, *** p<0.001

AR: aortic regurgitation, MR: mitral regurgitation, HHD: hypertensive heart disease, AS: aortic
stenosis, HCM: hypertrophic cardiomyopathy, ASD: atrial septal defect, RVPO: right ventricular
pressure overload, OMC: open mitral commissurotomy.
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Fig. 3. Relation between septal excursion and
angle.

Both are presented as mean values. Note good cor-
relation in groups with closed circles.

AR: aortic regurgitation, MR: mitral regurgitation,
HHD: hypertensive heart disease, AS: aortic stenosis,
HCM: hypertrophic cardiomyopathy, ASD: atrial
septal defect, RVPO: right ventricular pressure
overload, OMC: open mitral commissurotomy.
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Fig. 4. Relation between septal excursion and
motion-direction of the superior septal edge.

Both are presented as mean values. Note good
correlation in groups with closed circles. Abbrevia-
tions are as in Fig. 3.
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Fig. 5. Diagram illustrating the mechanism of
the paradoxical septal motion in atrial septal
defect (ASD).

In the normal heart, the septum runs anteriorly
from the aortic root. However, right ventricular
dilatation in ASD shifts the septum posteriorly and
septal angle becomes negative. With the systolic antero-
downward motion of the upper septum, this change
in the septal anatomy brings the paradoxical septal
motion.
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Fig. 6. Diagram illustrating the mechanism of the abnormal septal motion in various
heart diseases.

Change in anatomy of the septum (decreased or negative septal angle) gives flat or paradoxical
septal motion in patients with left ventricular hypertrophy or right ventricular volume overload.
In left ventricular volume overload, more posteriorly directed motion of the upper septum would be
responsible for the augmented septal excursion. Decrease in downward motion of the upper septum

due to the pericardial adhesion would be a possible explanation for the reduced septal excursion in
patients with open mitral commissurotomy.
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