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Summary

Abnormal systolic motion of the interventricular septum (IVS) in echocardiogram of atrial septal
defect (ASD) or constrictive pericarditis has attracted special interest recently.

To explain the mechanism of this abnormal systolic motion, echocardiographic study was perform-
ed in 34 subjects, including 17 patients with secundum ASD, 3 patients with chronic constrictive peri-
carditis and 14 normal controls. In patients with ASD, pulmonary-to-systemic flow rate (Qp/Qs) was
measured by Fick’s method. Right ventricular end-diastolic dimension index (RVD index) and right
to left ventricular end-diastolic dimension radio (RVED/LVED) were measured by echocardiography.
Motion of the IVS was classified into 2 groups, A and B types, as Diamond et al described.

1) In patients with ASD, there was no correlation between the RVD index and either abnormal
systolic septal motion or the Qp/Qs ratio. The RVED/LVED was significantly high in all patients

The Second Department of Internal Medicine, Yama-
guchi University School of Medicine, Ogushi 1144,
Ube, 755

*Department of Internal Medicine, Saiseikai Shimo-
noseki Hospital, Kifune-cho 3—4—-1, Shimonoseki, 751

Presented at the 13th Meeting of the Japanese Society of Cardiovascular Sound held in Tokyo, September 25-26,
1976
Received for publication November 1, 1976

WARZEFER FoPF

W nRFET/NE 1144 (T 755)
*HELSTHERRE W#
WRRTHET#EMR 3 TR 4-1 (T 751)

— 153 —



*-&mﬁr HiEH, &, @2

with ASD compared with normal controls (p<0.01).

A type abnormal systolic septal motion was observed in cases with RVED/LVED value of more
than 1.17, whereas the value in B type was between 0.71 and 1.19, and the difference between the 2

types was statistically significant (p <0.01).

In cases with atrial fibrilliation, it was observed that the increase in magnitude of abnormal systolic
motion was followed by elongation of the preceding R-R interval (r=0.85).

2) Of 3 cases with constrictive pericarditis, 2 had A type abnormal septal motion and the remain-
der had B type. The RVED/LVED ratio was smaller than that of ASD (p <0.02), but was significant-
1y high compared with that of normal subjects (p<0.01).

All patients showed rapid and deep posterior septal motion in early diastole (EDPM) which coin-
cided with the right ventricular third heart sound. Two patients showed flat septal motion during

diastole after rapid and deep posterior motion.

In these patients, depth of the posterior septal motion

was significantly larger than that of ASD group (p<0.01) and that of normal subjects (p<0.01).

It was suggested that the IVS deviates toward the left ventricle in diastole in compensation for the
low complicance of the right ventricle, resulting in the abnormal septal motion in systole.

3) In conclusion, in a condition of normal ventricular activation and contraction, the deviation of
IVS and the magnitude of the motion during systole is possibly determined by the relative size of the
right and left ventricular cavities and, in turn, the abnormal septal motion is resulted from a change in

the end-diastolic shape of the septum.
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Fig. 1. Movement of the interventricular sep-
tum (IVS) in various conditions.

Top: normal ventricular echocardiogram, showing
diastolic anterior motion of IVS. Middle: A type
paradoxical motion of IVS in atrial septal defect,
showing diastolic posterior motion of IVS. Bottom:
abnormal motion of IVS in a case of constrictive peri-
carditis, showing flat motion during diastole follow-
ing deep and rapid posterior motion in early diastole.
PKS: pericardial knock sound.
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Fig. 2. Relationship between pulmonary to
systemic flow ratio (Qp/Qs) and right ventricular
dimension index (RVD index) in patients with
ASD.

The relation is not significant, and also there is no
significant differences in the RVD index between the
A type and B type of the IVS motion. However,
there is a significant difference (p<0.05) between
the values of Qp/Qs of A and B types.
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Fig. 3. Relationship between the ratio of right

and left ventricular dimensions (RVDE/LVED)
and Qp/Qs.

There is a slight positive relationship.
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Fig. 4. Ratio of RVED/LVED in various condi-
tions.

In ASD group, this ratio is significantly higher
than that of normal group (p<0.01) and than that of
constrictive pericarditis group (p<0.02). Moreover,
there is a significant difference (p<0.01) between the
values of RVED/LVED of A and B types of IVS
motion in ASD group.
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Fig. 5. IVS motion of two patient of ASD with
atrial fibrillation.

. The magnitude of the abnormal septal motion is
influenced by the preceding R-R interval. The 2nd
and 3rd beats in the bottom figure with short preced-
ing R-R give the B type paradoxical motion, whereas
the 4th and 5th beats with long preceding R-R show
the A type motion.
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Fig. 6. Relationship between the RVED/LVED
ratio and the preceding R-R interval in a patient
of ASD (the case shown in the lower figure of Fig. 5).

Exaggerated excursion of IVS during systole is fol-
lowed by the prolongation of the preceding R-R in-
terval.
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Fig. 7. Echocardiogram in a patient of con-
strictive pericarditis (left) and the C-F excursion
of IVS in ASD and constrictive pericarditis groups
(right).

The excursion of IVS during early diastole (C-F
in the figure) is significantly larger than that of ASD.
The F point coincides with the third heart sound in
the phonocardiogram.
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Fig. 8. Phonoechocardiogram in a patient with
constrictive pericarditis.

The third heart sound coincided with the F point
(the deep posterior septal motion in early diastole)
appears before the E point of the anterior mitral
valve echo and slightly after the E point of the an-
terior tricuspid valve echo. This indicates that the
third heart sound in this occasion probably originates
from the right heart.
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Fig. 9. Diagrammatic representation of the relation of IVS and systolic septal motion.
Each line depicts the position of the cardiac structures at the end of diastole. In patients with ASD,
the right ventricular volume exceeds that of the left ventricle at the end of diastole. Thus, IVS is
probably displaced posteriorly and bulges convexly toward the left ventricle (posterior direction).
Therefore, the abnormal septal motion during systole will be resulted from such a position and

shape of IVS.
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