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Summary

The purpose of this study was to observe ventricular wall motion in myocardial ischemia and to
image coronary artery flow by transvenous intracardiac two-dimensional echocardiography. Ten mon-
grel dogs (body weight 24-34 kg) were anesthetized by intravenous sodium pentobarbital (25 mg/kg)
and ventilated using a Harvard respirator after tracheotomy. Real-time Doppler two-dimensional echo-
cardiography (ALOKA SSD-870) and a transesophageal probe (5 MHz, 24 elements, diameter 6.8 mm,
phased array transducer) were used. The probe was introduced into the right atirum via the femoral
vein. Myocardial ischemia was induced under fluoroscopic control by the inflation of a balloon catheter
in the coronary artery, or by beads embolization of the coronary artery in closed-chest dogs, or by liga-
tion of the coronary artery after a left or right thoracotomy. The wall motion of the right and left ven-
tricles was observed by using the probe positioned in the lower right atrium. Visualization of the coro-
nary artery and the flow velocity were studied with the probe in the mid right atrium.

1) Imaging: The left coronary artery, left main coronary artery and left anterior descending artery
were easily observed by the probe positioned in the mid right atrium. The blood flow velocity in the
left main coronary artery was consistently recorded. Changes in the blood flow velocity by coronary
vasodilators such as dipyridamole, isosorbide dinitrate and nicorandil were clearly detected.

2) Detection of the myocardial ischemia: During the right coronary artery occlusion the right
ventricle showed marked dilatation and hypokinesis, and the interventricular septum showed paradoxical
movement and was displaced towards the left ventricular cavity. The left ventricular wall showed thin-
ning, akinesis and bulging during myocardial ischemia. While the left circumflex coronary artery
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was ligated, the posterior papillary muscle showed thinning and increased echo intensity. The process
after the coronary artery was released could be observed easily and continuously.

This is the first report of detection of myocardial ischemia and the visualization of coronary artery
and flow by transvenous intracardiac two-dimensional echocardiography. This method was very useful
for cardiac monitoring during PTCA, intravascular echocardiography and intravascular endoscopy.
High frequency ultrasound may be used in the future for myocardial tissue characterization. We
believe the technique is superior to angiography for monitoring the heart because the latter needs

contrast medium and is not capable of visualizing a number of cardiac cycles.
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Lecx ligation
Fig. 1. Short-axis images of the left ventricle before and after coronary artery ligation.

The left ventricle showed myocardial thinning, akinesis and bulging during the left ventricular
ischemia. Schema of the control is shown.

LAD =left anterior descending artery; Lcx =left circumflex coronary artery; APM =anterior papil-
lary muscle; PPM =posterior papillary muscle.
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Control

Control

Fig. 2. Two-dimensional images of the infarcted right ventricular wall.

Left and right upper panels show control images. Left mid panel shows contrast enhancement of
the right ventricular free wall by the injection of contrast medium into the right coronary artery. Left
lower panel shows marked dilatation of the right ventricle (RV). Right lower panel shows para-
doxical movement and displacement of the interventricular septum towards the left ventricular
cavity (LV) during right coronary artery occlusion.
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Lcx ligation
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5 sec after release /

During the ligation of the left circumflex coronary artery, the posterior papillary muscle showed
thinning and increased echo intensity. The process after the release of the coronary artery ligation

was easily and continuously observed.
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Fig. 4. Two-dimensional images and blood velocity in the left coronary artery.
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Imaging of the left main coronary artery and left anterior descending artery can be easily done with
the probe in the mid right atrium. The blood velocity in the left main coronary artery was determined
consistently. Changes in the blood velocity after the administration of dipyridamole were clearly

detected.
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