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Summary

Echocardiographic discontinuity between the aortic root and the mitral valve (posterior discon-
tinuity) is reported to differenciate double outlet right ventricle from tetralogy of Fallot where the
anterior aortic root overrides the interventricular septum (anterior discontinuity). However, anterior
discontinuity was observed in only 5 of 12 cases with tetralogy of Fallot when the transducer was placed
over the lower left sternal border, whereas it was found in 10 cases when the transducer was placed over
the upper left sternal border (the third or second intercostal space). Posterior discontinuity was seen in
all cases with double outlet right ventricle. On the other hand, similar discontinuity was observed in
other conditions including primary pulmonary hypertension, atrial septal defect, mitral stenosis with
pulmonary hypertension, congestive cardiomyopathy and coronary artery disease. All had gross enlarge-
ment of the right or left ventricle.

It should be postulated that the echocardiographic distance from the chest wall is the distance from
the transducer. The “true” distance from the chest wall should be expressed as R X cos § (R=distance
from transducer, 6 =angle of incidence), if the angle of incidence were equal to the angle of refraction.
We conclude that the echocardiographic recognition of discontinuity is complicated by the location of
transducer placement and posterior discontinuity is found in other conditions having the right or left

ventricular enlargement.
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Figure 1. M-mode echocardiographic scans from the mitral valve (MV) to the aorta (Ao) of a
patient with tetralogy of Fallot.

Both echocardiograms were obtained from the same patient. Upper echocardiogram was recorded by
placing the transducer over the third left intercostal space which reveals the discontinuity between the
interventricular septum and the anterior aortic root. Lower echocardiogram, which was obtained by placing
the transducer over the fourth left intercostal space, does not show the anterior discontinuity. IVS=
interventricular septum, RV =right ventricle, LV =left ventricle, LA =left atrium.
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Figure 2. Schematic representation of different
echocardiographic patterns according to the
location of the transducer placement.

At transducer position T1, the distance to the
anterior aortic root (A) is shorter than the distance to
the interventricular septum (V), causing anterior
discontinuity on the echocardiogram (right upper
echocardiogram). If the transducer is located over the
lower left sternal border (T2), the distance to the an-
terior aortic root (A) is equal to the distance to the
interventricular septum (V) resulting in normal rela-
tion between the interventricular septum and the
anterior aortic root (right lower echocardiogram).

Figure 3. M-mode echocardiogram of a case with double outlet right ventricle.
Echocardiographic discontinuity between the aortic root and the mitral valve is observed. AV =aortic valve,
IVS=interventricular septum, MV =mitral valve.
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Figure 4. M-mode echocardiographic scan of a case with primary pulmonary hypertension.
Posterior displacement of the systolic position of the mitral valve in relation to the posterior aortic wall
is observed. However anterior discontinuity is absent, although it is found in cases with double outlet right

ventricle. IVS=interventricular septum, LVPW=posterior left ventricular wall, MV =mitral valve,
Ao=aorta, LA =left atrium.

Figure 5. M-mode echocardiographic scan of a case with cengestive cardiomyopathy.
Discontinuity between the mitral valve and the posterior aortic wall is observed. IVS=interventricular
septum, MV =mitral valve, PLVW =posterior left ventricular wall, Ao=aorta, LA =left atrium.
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Figure 6. Schematic representation of “false”
posterior discontinuity.
Even in normal subjects, it may appear if the trans-

ducer is placed over the upper left sternal border,
because the distance to the posterior aortic wall (A)
is equal to the distance to the diastolic position of the
mitral valve (M). In cases with gross right ventricular
enlargement, posterior discontinuity almost always
appears. The apex of the left ventricle dislocates in a
posterior direction and the systolic position of the mitral
valve dislocates in a cephalad and posterior direction,
causing A equal to M.
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Figure 7. Left ventriculogram (lateral) of a case
with atrial septal defect.

Black line shows normal left ventriculogram. It is
apparent that the left ventricle of the patient with
atrial septal defect dislocates in a cephalad and posterior
direction and the systolic position of the mitral valve
dislocates also in the same direction. This ventriculo-
gram was taken during systole.
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Figure 8. Schematic representation of the echo-
cardiographic distance from the chest wall.

Point A, B, C, D are expressed as the same level on
M-mode echocardiogram, although they are different
in the depth. The ‘“true” distance from the chest wall
(X) is R X cos 0, if the angle of incidence (0) were equal
to the angle of refraction. R=distance from chest wall,
T =transducer, CW =chest wall.
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