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Summary

On the long-axis view of tomographic echocardiography, the aorto-septal angle (AS angle) of
cases with straight back syndrome was wide and was thought to be due to clockwise rotation of the
heart rather than right ventricular enlargement.

In the present study, the AS angle of 21 cases with counterclockwise rotation of the heart (CCW)
was measured on the long-axis view. The counterclockwise rotation of the heart defined here as hav-
ing a shift of the transitional zone to the right with a small septal q wave at V; and/or V3 to Vgin the
precordial leads. Every case of CCW was found to have an absence of main pulmonary artery shadow on
posteroanterior projection of the chest X-ray film.

The control groups consisted of 40 normal individuals and 14 cases of straight back syndrome.
The AS angle of normals ranged from 120° to 158° with a mean of 142°. The AS angle of the latter
varied from 140° to 165° with a mean of 150°. On the other hand, the 21 cases with CCW showed the
AS angle from 80° to 129° with a mean of 102°. Since every CCW showed dilatation and/or elonga-
tion of the thoracic aorta on their radiographs, the narrowed AS angle was probably due to rightward
twist of left ventricular outflow tract with some posterior retraction of the aorta. This causes the right-
ward twist of upper portion of the septum and results in a shift of the transitional zone to the right
with a small q wave at V, and/or V3 to Vg in the precordial leads.

When normally vissible main pulmonary artery shadow disappears on the postero-anterior
chest X-ray film, the CCW is indicated radiographically.

The narrowing of the AS angles on the long-axis views of tomographic echocardiography also
indicates the CCW and correlate with both electrocardiographic and radiographic findings of CCW.

The cause of CCW has not been well delineated. In the previous paper, we have suggested that
the left ventricular overloading has little influence in producing CCW. In the present study, the 21
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cases with CCW did not show either the left ventricular hypertrophy or the dilatation on their echo-

cardiograms further supporting our hypothesis
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Fig. 1. Electrocardiograms of the normal and counterclockwise rotation of the heart.

The upper row is a normal electrocardiogram with the transitional zone at V, and a small septal
q wave is seen in V, to Vi. The lower row shows an electrocardiogram with the transitional zone at
V; and a septal q wave from V, to V; indicating counterclockwise rotation (C.C.W) of the heart.
There are some tall QRS in V, and V; but no significant ST-T changes suggesting the presence
of left ventricular overloading.
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Fig. 2. Chest radiographs of the normal and counterclockwise rotation of the heart.

A normal postero-anterior projection of a chest film is shown on the left. The main pulmonary
artery is visible below the aortic knob. On the right, a PA projection of chest film with counterclock-
wise rotation of the heart is shown. Normally visible main pulmonary artery shadow is not seen because
of the counterclockwise rotation of the heart. On the other hand, a prominent aortic knob is present.
The counterclockwise rotation of the heart is probably due to sclerotic and/or dilatation of the tho-

racic aorta rather than left ventricular overloading.
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Fig. 3. The aorto-septal angle (AS angle) of straight back syndrome, normal and of coun-
terclockwise rotation of the heart (CCW).

The upper row is a long-axis view of tomographic echocardiography of a 22-year-old female with
straight back syndrome. The AS angle measured from the mid-lines of both the aorta and the septum
shows 158°. The middle row is the same view of a 47-year-old normal male. The AS angle shows
145°. The lower row is a case with CCW, a 75-year-old male. The AS angle is 95°. The narrowing
of the AS angle in CCW is probably due to a rightward twist of left ventricular outflow tract. A pro-
trusion of upper portion of the septum to the left ventricular cavity may be the portion of the pos-
terior aspect of the septum. Similarly, the posterior portion of the apical septum shifts to the right
ventricular cavity.

— 8834 —



Table 1. The AS angles of straight back syn-
drome, normal and counterclockwise
rotation of the heart

Cases  Age AS angle (mean)

CwW 14 35 140~165° (150°)
(Straight back)

Normal 40 40 120~158° (142°)

CCW 21 64 80~129° (102°)

The table shows the number, a mean age and the
AS angles of clockwise rotation of the heart (CW)
due to straight back syndrome, normals and counter-
clockwise rotation of the heart (CCW).
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Fig. 5. A chest radiograph, long axis view and precordial leads of a 69-year-old male with
hypertension.

The chest radiograph shows a prominent aortic knob with a normal cardio-thoracic ratio. The
AS angle is about 85° and a dilatation of the aorta is seen. The narrowed left atrial cavity is probably
due to the dilated and posteriorly displaced aorta. The transitional zone is between V; and V, with
a small q wave from V, to Vg indicating counterclockwise rotation of the heart. There are no sug-
gesting evidence of left ventricular overloading in both the electrocardiogram and chest X-ray film.
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Fig. 6. Variation of the AS angle due to erroneous direction of the echo beam.

Variations of the long-axis views in a 47-year-old male due to different directions of the echo
beam are demonstrated. The left upper row A is normal recording of a long-axis view from the 3rd
intercostal space at the left side of the sternum. The AS angle is about 155°. The right upper row
B is taken from 4LSB and the AS angle is about 135°. The left lower row C is that from 5LSB and
the AS angle is about 130°. The right lower row is that taken from the 5th intercostal space on the
mid-clavicular line near the cardiac apex. The AS angle shows about 120° with some distortion of
the septum. It should be emphasized that the AS angle can be varied upon the different direction of
the echo beam even in a normal person. The counterclockwise rotation of the heart described in the
present paper, however, showed that the view of the AS angle is obtained only from a very limited
area near the 3LSB and the narrow AS angle in counterclockwise rotation of the heart was not
from the erroneous position and/or the direction of the echo beam.
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Fig. 7. A schematic drawing of counterclock-
wise rotation of the heart.

A schematic drawing of a dilated aorta with some
rightward twist results in a prominent appearance of
posterior aspect of the upper portion of the septum
in the left ventricular cavity. This may be the cause
of some protrusion of the upper portion of the sep-
tum to the left in a long-axis view of tomographic
echocardiograph. The portion underneath this upper
portion of the septum is outflow tract of the right
ventricle which explains the enlargement of this re-
gion seen in a long-axis view. Because of this counter-
clockwise rotation of the outflow tract of the left
ventricle, the precordial leads V, and/or Vg may be
located on the left side of the septum resulting in a
small septal q wave in these leads. In our opinion,
counterclockwise rotation of the heart is due to secon-
dary changes in the aorta and not due to left ven-
tricular change itself.
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