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Summary )

Using echocardiography by right sternal approach (ASA direction), the antero-posterior dimen-
sions of the right and left atria were measured in 65 patients with various heart diseases and in 14 nor-
mal subjects. The study groups included 17 patients with mitral stenosis, 7 with mitral valve replace-
ment, 12 with rheumatic mitral regurgitation, 16 with mitral regurgitation due to chordal rupture,
7 with congestive cardiomyopathy and 6 patients with right atrial overloading. Comparison of the
measurements obtained by this method and those obtained by angiocardiography demonstrated the
validity of this method. The mean right atrial dimension was significantly increased in patients with
right atrial overloading compared to that of normal subjects. The mean left atrial dimension was
significantly increased in patients with left atrial overloading including mitral stenosis, rheumatic mi-
tral regurgitation and mitral regurgitation due to chordal rupture. In patients with congestive cardio-
myopathy, both the right and left atrial dimensions were significantly increased. The ratio of the
right atrial dimension to the left atrial dimension was significantly increased in patients with right
atrial overloading and was decreased in patients with left atrial overloading.

It is concluded that the measurement of the right and left atrial dimensions by this method is very
useful for the diagnosis of right and left atrial overloadings, and that, therefore, it should be included
in the routine echocardiographic examination of the heart.
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Table 1. Subjects

Groups Number Sex Age

M F (yrs)
Normal 14 12 2 2051
MS 17 4 13 27—
MVR 7 2 5 24—54
MR (rheumatic) 12 2 10 17—65
MR (chordal rupture) 16 6 10 12—67
COCM 7 4 3 41-76
PPH, Ebstein’s anomaly 6 0 34—65

M=male; F=female; MS=mitral stenosis; MVR=
mitral valve replacement; MR=mitral regurgitation;
COCM =congestive cardiomyopathy; PPH=primary
pulmonary hypertension.
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Fig. 1. Diagram of the transverse section of the
thorax.

The direction of the ultrasonic beam is almost per-
pendicular to the interatrial septum (IAS) in trans-
ducer A, whereas the direction is oblique or nearly
parallel to the IAS in transducer B. The former was
designated ASA direction (right atrium—interatrial
septum-left atrium direction) because a view of the
right atrium (RA), IAS, and the left atrium (LA)
could be obtained simultaneously. RV=right ven-
tricle; LV =Ileft ventricle; IVS=interventricular sep-
tum; MV =mitral valve; TV =tricuspid valve; PW=
posterior wall.
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Fig. 2. Echocardiograms from a normal sub-
ject.

Upper panel shows cross-sectional echocardiogram
(left) and its schematic drawing (right) showing the
relation between the mid-portion of the interatrial
septum (IAS) and ultrasonic beam with which M-
mode echocardiograms of the right atrium (RA), IAS
and the left atrium (LA) are recorded (ASA direction).
Middle panel shows a typical M-mode echocardiogram
obtained by ASA direction. Eight distinct points
“a” to “h’ areidentified and designated in echocardio-
gram of IAS. The RA and LA dimensions are
measured both at points “a ” and “ . Rais 38 mm,
Rf 30 mm, La 23 mm and Lf 32 mm. Ra=right
atrial dimension at point ‘“a”; Rf=right atrial di-
mension at point ‘“f”’; La=left atrial dimension at
point “a”; Lf=left atrial dimension at pont “f”.

Lower panel shows the M-mode echocardiogram
obtained with the left sternal approach (RAL direc-
tion=Right ventricle-Aorta-Left atrium direction).
The LA dimension is 35 mm. [VS=interventricular
septum.
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Fig. 3. Contrast echocardiograms from a normal subject.
Upper panel shows cross-sectional echocardiograms before (left) and after (right) the injection of
saline solution and cardiogreen dye into the antecubital vein.

Lower panel shows an M-mode echocardiogram recorded simultaneously with the cross-sectional
echocardiograms of the upper panel. Echo dense material appears anterior (right atrium) to the
interatrial septum (IAS). The arrow shows the anterior wall of the right atrium (RA). LA =left

atrium; IVS=interventricular septum.
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Fig. 4. M-mode echocardiograms from a pa-
tient with mild mitral stenosis.

Upper panel shows the M-mode echocardiogram
obtained by ASA direction. Ra is 30 mm, Rf 29 mm,
La 39 mm and Lf 40 mm. Ra=right atrial dimension
at point ““a’’; Rf=right atrial dimension at point “f”’;
La=left atrial dimension at point “a’; Lf=left
atrial dimension at point “f”.

Lower panel shows the M-mode echocardiogram
obtained by RAL direction. The left atrial (LA)
dimension is 36 mm. RA=right atrium; IAS=in-

teratrial septum; RV =right ventricle.
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Fig. 5. M-mode echocardiograms from a patient with severe mitral stenosis.

Upper panel shows the M-mode echocardiogram obtained by ASA direction during contrast echo
study. The arrow indicates the anterior wall of the right atrium (RA). Note that the interatrial
septum (IAS) is markedly displaced toward the RA. Because the patient had atrial fibrillation, point
“a” can not be noted. Rf is 21 mm and Lf 89 mm. Rf=right atrial dimension at point “f{”’;
Lf =left atrial dimension at point ““f”.

Lower panel shows the M-mode echocardiogram obtained by RAL direction. The left atrial (LA)
dimension is increased (76 mm), but it is smaller than Lf. RV=right ventricle.
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Fig. 6. Cross-sectional echocardiograms by ASA direction obtained from the same pa-
tient as in Fig. 5.

Because the interatrial septum (IAS) is protruded toward the right atrium (RA), the RA dimen-
sion is decreased and the left atrial (LA) dimension is increased. The RA and LA dimensions are

not different between systole and diastole.

A) antero-posterior B) lateral

Fig. 7. Angiocardiograms of the right atrium (RA) from the same patient as in Figs. 5 and
6.

Left panel shows the antero-posterior view. The right atrium is enlarged to both sides of the heart
on the antero-posterior view but it is very much decreased in antero-posterior dimension due to the an-
terior deviation of the interatrial septum by an enlarged left atrium. Note that protrusion of the in-
teratrial septum toward the right atrium is clearly shown in angiocardiography as well as echocardio-
graphy. The arrow shows the measurement of the right atrial dimension in the 4th intercostal space
at which the transducer is positioned to record the echocardiogram in this patient.
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Fig. 8. M-mode echocardiograms from a patient with mitral stenosis and insufficiency
before (left) and after (right) successful mitral valve replacement.

Left panels show M-mode echocardiograms obtained by ASA direction. Before operation (upper),
the right atrial (RA) dimension is decreased (Rf =10 mm) and the left atrial (LLA) dimension is markedly
increased (Lf=70 mm), but after operation (lower panels), the RA dimension is increased to 36 mm
(Rf) and LA dimension is decreased to 52 mm (Lf). Rf=right atrial dimension at point “ f”’; Lf=
left atrial dimension at point ““ f”’. )

Right panels show M-mode echocardiograms obtained by RAL direction. There is no signifi-
cant decrease in the LA dimension of RAL direction after the operation (The LA dimension is 46 mm
before operation and 44 mm after operation).
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Fig. 9. M-mode echocardiograms from a patient with primary pulmonary hypertension.

Upper panel shows the M-mode echocardiogram obtained by ASA direction. The interatrial sep-
tum (IAS) is displaced toward the left atrium (LA). The right atrial (RA) dimension is markedly
increased and the LA dimension is decreased. Ra is 55mm, Rf 55mm, La 19 mm and Lf 19 mm.
Ra=right atrial dimension at point “a”; Rf =right atrial dimension at point “ f”’; La=left atrial
dimension at point “a”; Lf=left atrial dimension at point “f”.

Lower panel shows the M-mode echocardiogram obtained by RAL derection. The LA dimension
(17 mm) is decreased.
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Fig. 10. Echocardiograms from a patient with Ebstein’s anomaly.

Upper panel shows cross-sectional echocardiograms before (left) and after (right) the injection of
saline solution and cardiogreen dye into the antecubital vein. The interatrial septum (IAS) is
displaced toward the left atrium (LA). Middle panel shows the M-mode echocardiogram during
contrast echo study. The right atrial (RA) dimension is much increased and the LA dimension is
decreased. Ra andRf are 60 mm, La and Lf 25 mm, Ra=right atrial dimension at point “a’’;
Rf =right atrial dimension at point “ f”; La=left atrial dimension at point “a”; Lf=left atrial
dimension at pont “f .

Lower panel shows the M-mode echocardiogram obtained by RAL direction. The LA dimension

of this direction is 30 mm. IVS =interventricular septum; RV =right ventricle.
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Fig. 11. M-mode echocardiograms from a pa-
tient with congestive cardiomyopathy.

Upper panel shows the M-mode echocardiogram ob-
tained by ASA direction. The right (RA) and left
atrial (LA) dimensions are almost normal in this pa-
tient. Rf is 37 mm and Lf 35 mm. Rf=right atrial
dimension at point “ f”’; Lf=Ileft atrial dimension at
point ‘‘ f .

Lower panel shows the M-mode echocardiogram
obtained by RAL direction. The LA dimension is
42 mm. IAS=interatrial septum.
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Fig. 12. Comparison of right atrial (RA) di-
mensions obtained by ASA direction in various
heart diseases.

Upper graph shows the RA dimensions at point
“a” (RA-a). The RA dimensions of patients
with right atrial overloading, congestive cardiomyo-
pathy (COCM) and mitral regurgitation (MR) due to
chordal rupture are significantly increased compared
to normal control.

Lower graph shows the RA dimensions at point
“f” (RA-f). The RA dimensions of patients with
right atrial overloading, COCM and mitral stenosis
(MS) are significantly increased compared to those of
normal control. MVR=mitral valve replacement;
PPH =primary pulmonary hypertension.
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Fig. 13. Comparison of left atrial (LA) dimen-
sions obtained by ASA direction in various heart
diseases.

The LA dimensions at point “a”’ (LA-a) and “f”
(LA-f) are significantly increased in all the study
groups except right atrial overloading. MS =mitral
stenosis; MVR =mitral valve replacement; MR =mi-
tral regurgitation; COCM =congestive cardiomyo-
pathy; PPH=primary pulmonary hypertension.
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Fig. 14. Comparison of ratios of the right atrial
(RA) dimension to the left atrial (LA) dimension
in various heart diseases.

Upper graph shows the ratio at point “ a ”* (RA-a/
LA-a). The ratio is markedly increased in right atrial
overloading. It is significantly decreased in mitral
stenosis (MS), mitral valve replacement (MVR),
rheumatic mitral regurgitation (MR) and acute MR
due to chordal rupture.

Lower graph shows the ratio at point ““ f”* (RA-f/
LA-f). The ratio is significantly increased in right
atrial overloading and is significantly decreased in
rheumatic MR and MR due to chordal rupture.
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Fig. 15. Comparison of the right atrial (RA) di-
mension obtained by echocardiography (ASA di-
rection) and that obtained by angiocardiography.

Both measurements show the same values in each
patient. r=0.98, n=8. RA=right atrium.
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Fig. 16. Comparison of the left atrial (LA) di-
mension obtained by ASA direction (point “ f”)
and that obtained by RAL direction.

There is a good correlation between both measure-
ments. r=0.84, n=79. But the LA dimensions ob-
tained by ASA direction are larger than those ob-
tained by RAL direction when the LA dimension is
50 mm or more.
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Erratum

Figures in the article “Diastolic Paradoxical Movement of the Interventricular
Septum : Clinical and Experimental Study” (Vol. 9:477-492, 1979) should be cor-
rected as follows: Figures 8 and 11 should be replaced each other.
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