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Summary

Clinical information on the regional myocardial blood flow in the post-ischemic myocardium
has been limited. In the present study, we assessed the influence of early coronary reperfusion and
coronary obstruction that remained after reperfusion on regional myocardial perfusion by myocardial
contrast echocardiography. The study population consisted of 17 patients with acute myocardial
infarction who underwent either successful PT'CR or emergent PTCA within 6 hours after the onset
of the symptom. Myocardial blood flow was visualized by selective injections of hand-agitated poly-
gelin colloid solutions into the right and left coronary arteries before and after coronary reperfusion.

Before coronary reperfusion, the area at risk for necrosis was defined as the area of contrast
defects by the intracoronary injection of contrast medium. The size (severity) of this defect correlated
with the anatomic distribution of the obstructed coronary artery. Immediately after emergent PT'CA
(mean residual stenosis=25%,), 2 of 10 patients still showed injected contrast medium, however,
in the remaining 8 patients (80%,), the contrast washout time in the risk area was 1.5 times (mean value)
longer than that in the normal region. This indicated impairment of the microcirculation in the post-
ischemic myocardium. Immediately after PTCR (mean residual stenosis=89%,, p<0.01 vs PT'CA), con-
trast enhancement was observed only in the peripheral region of the risk area; contrast defects at the
center of this region were observed on contrast echocardiography after reperfusion for all patients.
This showed that there was impairment of myocardial blood flow in the risk area, even after successful
recanalization in patients undergoing PTCR. The difference in myocardial perfusion dynamics after
PTCR and PTCA may be attributed to the difference in severity of the residual coronary stenosis.

Thus, post-ischemic myocardial perfusion seems to be affected not only by the residual stenosis
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but also by the impairment of the myocardial microcirculation.
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cardial microcirculation
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Fig. 1. Coronary arteriogram and contrast echocardiograms in a patient with acute an-

terior myocardial infarction (61-year-old man).

There is a total occlusion distal to the first septal perforator in the anterior descending artery (top:
RAO 30°). After injection of contrast medium into the left coronary artery, contrast opacification is
observed in the basal septum and posterior wall (bottom right). Note that the distal septum depicts
contrast defect which is regarded as a risk area for necrosis. Bottom left: control echocardiogram

before injection.
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Fig. 2. Coronary arteriograms and contrast echocardiograms before (left panels) and after
(right panels) coronary reperfusion in a patient with acute anterior myocardial infarction

(47-year-old man).

Before coronary reperfusion, there is a total occlusion distal to the first septal perforator in the
anterior descending artery (arrow). Intracoronary injection of contrast medium reveals a contrast defect
in the distal septum. After successful coronary angioplasty of the anterior descending artery, intra-
coronary injection of contrast medium reveals enhanced echo contrast opacification of the basal and

distal septal regions.
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Fig. 3. Serial changes in echocardiograms fol-
lowing contrast injection into the left coronary
artery (LCA) in a patient undergoing successful
direct coronary angioplasty of the anterior de-
scending artery (61-year-old man).

Twenty seconds after injection, the interventricular
septum and posterior wall depict dense contrast
opacification. Forty seconds after injection, though
contrast enhancement in the posterior wall disappears,
the septum still shows weak but significant contrast
enhancement.
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Table 1. Evaluation of myocardial reperfusion dynamics in risk area by myocardial
contrast echocardiography

Age i Recanalization Residual Washout

Harng (yrs) Sex time (hrs) stenosis (%) time ratio
JS 41 M 11=5 25 1.27
11 53 M 255 25 1.43
KI 43 M 4.0 25 1.50
AF 61 M 4.0 50 1.45
KY 66 M 4.0 50 1.50
MH 46 M 4.0 50 1.93
RT 60 M 5.0 0 1.40

1.50+0.21

Values are expressed as mean=+SD.

Fig. 4. Coronary arteriogram and contrast echocardiograms in a patient undergoing intra-
coronary thrombolysis to the anterior descending artery (58-year-old woman).

Before coronary reperfusion, intracoronary injection of contrast medium reveals contrast defects
(risk area) in the distal septum and cardiac apex (lower left). After thrombolysis, there is a 999, steno-
sis of the anterior descending artery after the first septal perforator (top: RAO 30°). Intracoronary
injection of contrast medium reveals weak enhancement in the periphery of the risk area (lower right).
Note that the cardiac apex still depicts an area of contrast defect.
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