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Summary

We developed a new echocardiographic approach to detect the interatrial septum (IAS) by tilting
a transducer leftward, cephalad and backward from the right subcostal area. This technique could
allow us to visualize the IAS moving perpendicularly to the ultrasonic beam.

In normal subjects the IAS showed a small posterior deflection moving toward the left atrium
due to atrial contraction following the P wave of the electrocardiogram. Following the onset of ventri-
cular ejection the IAS rapidly moved anteriorly. During diastole the IAS showed an initial rapid posterior
displacement and then a more gradual slope, reflecting rapid and slow filling phases, respectively.

The magnitide and configuration of IAS motion showed variations dependent on atrial conditions
of cardiac diseases. In atrial fibrillation there were f waves on the IAS echogram and in mtral stenosis
a septal notch was recorded at the timing of a mitral opening snap. In mitral valve prolapse there was
also a midsystolic notch of the IAS echogram almost coincident in time with the onset of a late systolic
murmur. On the other hand, the IAS revealed a systolic increased excursion or paradoxical motion in
mitral or tricuspid regurgitation, respectively. In hypertension and myocardial infarction the atrial kick
of the IAS echogram showed an exaggerated excursion.

In 125 out of the consecutive 150 cases (83.39%) we could record satisfactory IAS echograms by
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this new approach.
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Fig. 1. A new approach (right subcostal approach) to record the interatrial septum.
Keeping the supine position with flexed knee joints to eliminate abdominal muscle tonus, the trans-
ducer is placed on the right subcostal region and directed leftward, cephalad and backward.

A-P view Lateral view

Fig. 2. Right and left atria depicted by contrast angiography showing the anatomical
relation of the interatrial septum to the ultrasonic beam direction.
The line in the figure suggests the ideal direction of the ultrasonic beam by a right subcostal approach.
A-P view=anterior to posterior view; LA=left atrium; RA=right atrium.
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Fig. 3. The two-dimensional echocardiogram and its schematic diagram by the right
subcostal approach (left) and the preparation of the horizontal section of the human heart at

the level of atria (right).
IVC=inferior vena cava; IAS=interatrial septum; Ao-AW =aortic anterior wall; AoV =aortic
valve; Ao-PW=aortic posterior wall; TV =tricuspid valve.
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Fig. 4. The two-dimensional and M-mode echocardiogram and their schematic diagrams
by the right subcostal approach depicting the interatrial septum (IAS).
The points of inflexion of the IAS on the M-mode echocardiogram are named as A, B, C, D, E

and F as shown in the diagram.
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Fig. 5. The motion of the interatrial septum
in a patient with hypertension (54 y. F).

A deep A-dip and an increased A-dip / excursion of
the IAS are characteristic to the hypertensive heart.
IAS excursion is defined by the amplitude from a D
point to an A point, and an A-dip is measured by the
depth from a F point. Blood pressure is 210/100
mmHg.
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Fig. 6. The two-dimensional echocardiogram and its schematic diagram (left) showing
the beam direction and the location of the right atrium (RA), and contrast echocardio-
grams before and after the injection (right) in the beam direction on the left panel. (66 y.
F).

Anteriorly situated cavity is the RA. Both atrial dimensions show the increase during ventricular
systole.

RAW =anterior atrial wall.
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Fig. 7. The IAS echogram in a patient with impure atrial flutter.
The right atrial wall (RAW), TAS and left atrial wall, show coarse finttering due to impure atrial
flutter. The dimensions of both atria increase during ventricular systole.
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Fig. 8. The effect of respiration on the interatrial septal motion and both atrial
dimensions.

Note the increase of right atrial dimension (RA) on inspiration and the decrease on expiration.
The left atrial dimension (LA) does not change by respiration.
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Fig. 9. The change of IAS motion in a case of atrioventricular block and mitral stenosis
(71 y. M).

The atrial contraction following a blocked P(P) is preserved, but thereafter the IAS shows a slow and
backward motion (white arrow) in contrast to the slow and forward motion of the right atrial wall
during atrial filling phase in the absence of ventricular contraction. Therefore, left atrial (LA) dimen-

sion decreases and right atrial (RA) dimension increases during atrial filling phase following a
blocked P.

fr ¥ F 114 T'Tll—ﬂfm .l ?meﬁ Fig. 10. Echocardiograms demonstrating the
JHHHHT L ML I‘ changes of the left (LA) and right (RA) atrial

dimensions induced by ventricular contraction
during right ventricular (RV) or right atrial (RA)
pacing.

Note that the increase in the dimension, namely

C ;Q Gl . . . . ;
- ’-"—"-"‘ ‘;""\*‘f"’"“ -/"\*—/’“' *~-—- = the increased filling, of both atria occurs during ventri-

%V;‘“' - cular systole. In addition, both atrial fillings occur
RAE' whenever ventricular contraction follows atrial con-

'-“ : 1 e traction. Otherwise, the anterior motion of the right
T atrial wall (black arrows) and paradoxical IAS motion
are slower during atrial filling whenever ventricular
contraction does not follow the atrial contraction as
indicated by blocked P waves (white arrows).

RAE = intraatrial electrocardiograms; Cath=cathet-
i : . ; T ; er.
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Fig. 11. Contrast echocardiogram and two-dimensional and M-mode echograms in a
patient with massive tricuspid regurgitation secondary to mitral valvular disease.

The contrast echocardiogram demonstrates the presence of massive tricuspid regurgitation (TR).

Massive TR as well as massive mitral regurgitation (MR) was demonstrated by angiocardio-
graphy.

In the lower panel, alternative motion of the interatrial septum (IAS) on respiration is present.
During ventricular contraction, IAS moves backward (white arrow) on inspiration (paradoxical
motion), whereas it is normal on expiration. This may be comparable to Rivero-Carvallo’s phe-
nomenon.
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Fig. 12. Echocardiograms of the interatrial septum (IAS) and the mitral valve in a patient

with moderate mitral stenosis.
Note a notch on the IAS coincident in time with the mitral opening snap (OS).
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Fig. 13. Echocardiograms in tow patients with mitral regurgitation.

Left panel: In a case of mitral valve prolapse, there is a notch in the septal echo corresponding to
the beginning of a late systolic murmur due to the prolapse (white arrow).

Right panel: The motion of the interatrial septum (IAS) is characterized by decreased B-C
amplitude and increased excursion of the septum.
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Fig. 14. Serial recordings of the echocardiograms in a case with acute myocardial infarction.
In each record, exaggerated atrial contraction is demonstrated, which is expressed by the increased

A-dip.
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Fig. 15. Measurement values of the A dip
and IAS-excursion (IAS-Ex.) and the ratio of
these two (A/Ex.) in 14 normal subjects and ten
hypertensive subjects.

Both the A dip and A/Ex are increased in hyper-
tensive subjects compared to the normal subjects.
(¢f. Fig. 5)

iR, WMUER 067+0.16 T, MEMICHEE
ENH-o7 (p<0.01).
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