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Summary

We investigated the influence of the miscellaneous structures surrounding the left atrium on
left atrial shape and examined the feasibility and problems in evaluating its size using the anteroposterior
dimension of the M-mode echocardiogram.

Using two-dimensional echocardiography, left atrial anteroposterior short-axis dimension (S), long-
axis dimension (L), transverse-axis dimension (T) which cross perpendicularly one another, and area in
the long-axis section (AREA) were measured in 84 subjects. The left atrial size was defined as AREA
XT. The population of this study consisted of 24 subjects without heart disease, 24w ith mitral valve
disease and 34 with miscellaneous heart diseases other than mitral valve disease. Some of them were
associated with the thin chest, chest deformity by thoracoplasty or the markedly dilatated right atrium.

In subjects with the thin chest the left atrium was compressed in the anterior and posterior directions,
in patients who underwent thoracoplasty it was elongated in the cranial and caudal directions, and in
those with the markedly dilatated right atrium it was compressed in the right and left directions. It can
be speculated that surrounding structures have some direct effects on left atrial dynamics.

As left atrial size increased, these three dimensions (S, L and T) increased disproportionally.
Because the contribution of each dimension to the left atrial volume change is proportional to the ratio
of dimensional change and S has the largest ratio, S contributed to left atrial volume change more
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than the others. That is the reason that left atrial volume was not proportional to S or S3. The re-
lationship between S and AREA during one cardiac systole was almost linear in individual studies.
The slope in the S-AREA relation, however, was greater in the cases with a larger value of S. The-
refore, when the extent of the change in S is used as an index of atrial volume change, it should be nor-
malized by S.

Because the left atrium expanded in any directions, either S or other dimensions reflected its size.
In cases with the distorted left atrium, however, evaluation of left atrial size by the use of a single
dimension alone was inadequate. Furthermore, in cases with a large left atrium, the atrium tended to
expand in the right- and leftwards rather than the anterior and posterior directions, and sometimes it
was difficult to direct the M-mode ultrasonic beam perpendicularly to the long axis. M-mode echo-
cardiographic evaluation of left atrial size was not accurate in cases with a large left atrium as well as

distorted ones.
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Left atrial shape

Two-dimensional echocardiography
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long-axis view
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short-axis view
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Fig. 1. Two-dimensional echocardiograms of the left atrium and the schematic illustrations
for the measurements from a normal 17-year-old boy (left: parasternal long-axis section, right:

parasternal short-axis section.).

L=Ilong-axis dimension; S=short-axis dimension; T =transverse-axis dimension; AREA =area in

the long-axis section.

These particular stop-frame images are taken at the time of the maximal dimensions. Note that

the long-axis beam plane runs from the apex to the right shoulder and the transducer is located at

slightly lateral position compared to the conventional parasternal approach to image the whole atrium.

Table 1. Materials and symbols

No com- With the Withthora- VWith right

plications thin chest  coplasty diliztt;]?i]on
A O 28 o1 0 0
B A 20 0 A* 3 AX*E 1
C 0 28 | o6 @* 1 O** 1

Table 1. Total 84 cases. A: Without heart disease,
B: Mitral valve disease, C: Miscellaneous heart dis-
eases except mitral valve disease.

Symbols (circle, triangle and square) are used in
the subsequent figures.

*=with thoracoplasty

**=with right atrial dilatation
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Fig. 2. Comparison between the measurements
of left atrial dimensions by two-dimensional
echocardiography and those by angiography in
4 patients with mitral valve disease.
The solid line indicates the line of identity.
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Long-axis view
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Short-axis view

Fig. 3. Characteristic left atrial shapes in several situations.

A: thin chest, B: non-rheumatic mitral regurgitation, C: mitral stenosis who underment thoraco-
plasty for the treatment of pulmonary tuberculosis, and D: mild non-rheumatic mitral regurgitation
with the dilatated right atrium due to tricuspid regurgitation.
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Fig. 4. Relationship between anteroposterior
diameter of the thorax (Tx) on the chest X-ray
film and the long-axis dimension | short-axis
dimension ratio (L/S).

Only the subjects older than 15 years of age are
shown in this figure. Statistical analysis is done on
45 subjects except the cases with mitral valve disease,
the cases who underwent thoracoplasty and the right
atrial dilatation. Symbols are shown in Table 1.

Fig. 6. Relationship between long-axis and
transverse-axis dimensions.

Statistical analysis is done on 60 subjects without
any complications. Symbols are shown in Table 1.
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Fig. 5. Relationship between short-axis and
long-axis dimensions.
Symbols are shown in Table 1.

axis dimensions (as in Fig. 6).
Statistical analysis is done on 71 subjects without
any comlications. Symbols are shown in Table 1.
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Fig. 8. Relationship between short-axis dimen-
sions and left atrial size (AREA X T).

Statistical analysis is done on 68 subjects older than
11 years of age and without any complications.
Arrows show subjects aged less than 11 years old
(aged 1-2 years old). Symbols are shown in Table 1.

Nn=68 (cso0,AGE>11)
cm3| 10Gy = 1.83 LOG X +1.04
5001 r=o0.94 .
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Fig. 9. Relationship between short-axis dimen-
sions and left atrial size with logarithmic repre-
sentation (as in Fig. 8).
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Fig. 10. Relationship between short-axis di-
mensions and AREA during one cardiac systole.

All 5 cases are normals or patients with heart disease
except mitral valve disease.

4 cm

Vo=50
§:25+3 V=60 (+20 %)

L:5=+=55 v=55 (+10 %)
T:4-+4.5 V=56.3 (+12.5%)

Fig. 11. Schematic illustration of the left atrium
to explain the effect of each dimensional change
on left atrial volume.

Vo: Initial volume, V: resultant volume (percent
increase in volume).
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