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Summary

To assess intramyocardial blood flow distribution by the contrast echocardiographic technique, we
studied the effect of intracoronary injections of contrast agents on the echo intensity of the myocardium.
As fundamental experiments, we made injections of ICG, urografin, artificial blood (FC-43) and micro-
sphere into the coronary artery in open chest dogs and observed the changes in echo density of the
myocardium. Bolus injection of 10 m/ ICG into the coronary artery produced little change in the myo-
cardial echo intensity, but bolus injection of 10 m/ urografin, FC-43 and microsphere into the left cir-
cumflex coronary artery (LCX) and left anterior descending coronary artery (LAD) immediately
increased the echo intensity of the left ventricular posterior wall (LVPW) and interventricular septum
(IVS), respectively. Enhanced echo areas correlated well with the regions perfused by LCX and LAD,
respectively. Clinically, we recorded two-dimensional echocardiograms during coronary arteriography
(CAG) in 10 patients. In six of the 10 patients, the echo intensity of IVS increased during left CAG
and in four of eight patients the echo intensity of LVPW increased during right CAG. Contrast echo-
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myocardiography, contrast enhanced echocardiography of the myocardium, proved a useful technique

for the evaluation of intramyocardial blood flow.
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Fig. 1. A schematic drawing of the system in
our experiment.

Contrast agents are injected through a bypass
between the external carotid artery and either the left
anterior descending coronary artery or the left cir-
cumflex coronary artery.
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Fig. 2. Short-axis contrast two-dimensional echocardiograms of a canine left ventricle
by injection of urografin into the left circumflex coronary artery (LCX).
(A) The control echocardiogram.
(B) After injection of urografin into the LCX.
Echoes from the postero-inferior wall become more dense.
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Fig. 3. Long-axis two-dimensional echocardiograms of the same case in Fig. 2.
(A) The control echocardiogram.
(B) After injection of urografin into the LCX.

Fig. 4. Short-axis contrast two-dimensional echocardiograms of a canine left ventricle
by injection of urografin into the left anterior descending coronary artery (LAD).

(A) The control echocardiogram.

(B) After injection of urografin into the LAD.

Echoes from the interventricular septum become more dense.
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Fig. 5. Short-axis two-dimensional echocardio-
grams of the left ventricle in an extracted canine
heart.

(A) The control echocardiogram.

(B) After injection of 4 m/ urografin into the left
circumflex coronary artery (LCX). Echoes from the
left ventricular posterior wall are enhanced following
the injection of contrast agent.

(C) Echoes from the left ventricular posterior
wall become more dense after the injection of 8 m/
urografin into the LCX.
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Fig. 6. Macroscopic cross-sections of a canine heart at the corresponding levels of two-
dimensional echocardiograms in Figs. 2 and 5.

Panels A and B correspond to the recording levels of Figs. 2 and 5, respectively. Dark areas re-
present regions stained with black ink irrigated through the left circumflex coronary artery.
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Fig. 7. Long-axis two-dimensional echocardiograms of the left ventricle in a clinical
case before and during coronary arteriography.

(A) The control echocardiogram.

(B) During injection of urografin into the left coronary artery.

Echo density in the interventricular septum becomes higher following the injection of urografin.
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Fig. 8. Short-axis two-dimensional echocardiograms of the left ventricle of the same
case in Fig. 7.

(A) The control echocardiogram.

(B) During injection of urografin into the left coronary artery.

Fig. 9. Long-axis two-dimensional echocardiograms of the left ventricle in a clinical
case before and during coronary arteriography.
(A) The control echocardiogram.

(B) During injection of urografin into the right coronary artery.
Echo density in the left ventricular posterior wall becomes higher.
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Table 1. Relationship between the findings of
coronary arteriography and appear-
ance rate of myocardial enhancement

. appearance rate of
coronary lesion myocardial enhancement by

case coronary arteriography

LAD | LCX | RCA left right
1. NH N N N 0/1 0/1
2. 1Y N 100% | 100% 0/1 0/1
3. KO N N 99% (7] 0/0
4. IM N 99% N 2/2 1/2
5.YF | 75% | N |100% 1/2 0/2
6. HS N N N N 1/2
7. NK N N N 1/2 1/2
8. 1Y N N N 11 N1
9. KN | 75% [ 99% | 99% 1/1 on
10. YT N N N 0/1 = 0/0

N=normal (patent).
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