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Summary

The time course of percent fractional area change (9% FAC) of the ischemic left ventricular wall as
identified by myocardial contrast echocardiography was assessed. Two-dimensional echocardiograms of
the left ventricular short axis at the level of the chordae tendineae were recorded in 16 anesthetized
open-chest dogs. Myocardial ischemia was produced by occluding the left circumflex coronary artery
(LCX) for 30 min, and identified by myocardial contrast echocardiography using aortic root contrast
injection. The left ventricular wall in the short-axis view was divided into eight segments. The experi-
ments were completed in nine dogs.

The %FAC of the segment which includes the center of the ischemic area was normal before LCX
occlusion (35+6%, : mean+S.D.), markedly decreased during 30 min of LCX occlusion (—3+49%,) and
gradually recovered after coronary reperfusion. However, it was significantly decreased 150 min after
reperfusion (8 +99%,) (p<0.001) compared to that before LCX occlusion. The % FAC of the segment
which includes the center of the non-ischemic area was not significantly changed throughout the ex-
periment.

In conclusion, 1) the time course of regional ischemic myocardial function could be assessed by
the analysis of the 9%FAC of the ischemic area determined by myocardial contrast echocardiography,
2) the 9%FAC is significantly decreased 150 min after coronary reperfusion following 30 min occlusion
compared to that before coronary occlusion.
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Fig. 1. Myocardial contrast echocardiogram in the left ventricular short-axis view re-
corded after aortic contrast injection following occlusion of the left circumfiex coronary
artery.

The left ventricular short axis is divided into 8 segments as indicated in the schematic diagam.
Segment 3 or 4 represents the center of the non-ischemic area and segment 7 or 8 indicates the center
of the ischemic area.

A =anterior; L =lateral; P=posterior; M =medial.
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Fig. 2. Tracings of the end-diastolic and end-systolic endocardium in the left ventricular
short-axis view, and the percent fractional area change (%FAC) of each segment.

The 9%FACs are not decreased in segments 2, 3, 4 and 5, where the myocardial contrast echoes
are positive. However, the 9% FACs are decreased in segments 1, 6, 7 and 8, where the myocardial
contrast echoes are negative.
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Fig. 3. The time course of the percent fractional area change (%FAC) of the segments
which include the center of the ischemic or non-ischemic area.

The %FAC of the non-ischemic segment is almost constant throughout the experiment. Howev-
er, the %FAC of the ischemic segment is normal before coronary occlusion, markedly decreased
during coronary occlusion and gradually recovers after coronary reperfusion. But it is still signifi-
cantly decreased (p<0.001) 150 min after the reperfusion compared to that before coronary occlu-
sion.

LCX=left circumflex coronary artery; FAC=fractional area change.

Table 1.
Coronary occlusion Coronary reperfusion
Hemodynamics
. After After
Before During 30 min 150 min
Heart rate 141+21 149+16 139+22 136+23
(beats/min)
LVEDP 10+4 19+4 13+4 11+4
(mmHg) | ok— !
LVSP 124420 115422 114+11 111+19
(mmHg)
Max LV dP/dt 1257+228 1000+111 900+132 871216
(mmHg/sec) ! * ]

* p<0.05, ** p<0.01, *** p<0.001
LVEDP=left ventricular end-diastolic pressure; LVSP=left ventricular systolic pressure; Max=maximum.
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