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In Vivo Delineation of Regional Myocardial Perfusion in Open-Chest Dog by
Hydrogen Peroxide Myocardial Contrast Echocardiography

Hye Kyung Kim, M.D., Young Hoon Kim, M.D., Tae Hoon Ahn, M.D,,
Hong Seok Suh, M.D. and Young Moo Ro, M.D.

Department of Internal Medicine, School of Medicine, Korea University, Seoul, Korea

Intravascular injection of hydrogen peroxide produces oxygen microbubbles suitable for
echocardiographic contrast enhancement. To evaluate the effect of a method of myocardial
contrast 2-D-echocardiographic delineation of myocardium during acute coronary occlusion,
injection of a fresh mixture of 2ml of 0.2% H,0; and 1ml of heparinized dog blood into
aortic root were made in 12 openchest dogs 10 minutes after occlusion of left anterior
descending coronary artery distal to the first diagonal branch and left ventricular short
axis 2-D echocardiographic images at the midpapillary muscle level were obtained. On
injection of H;O, blood mixture normally perfused myocardium was enhanced in echoden-
sity but the area of malperfusion did not change in echodensity.

The borderlines between the area of normal perfusion and malperfusion was well delinea-
ted. The malperfused area measured at mid papillary muscle level by planimetry area method
was 29.7£6.1% and 32.61£6.7% by endocardial circumferendial length method. There was
a linear correlation between planimetric estimate of area of malperfusion by HyO; contrast
echocardiography and visual determination of regional wall motion abnormality by 2-D echo-
cardiography(r=0.93, p<<0.001). There was no change in heart rate before, during and
after H,O, injection. Injection of H,O; blood mixture caused bradycardia(8.3%), second
degree A-V block(16.6%) and ventricular fibrillation(8.3%). H>O; clearance was achieved
in 3~ 10 minutes. These findigs suggest that H,O; enhanced myocardial contrast ehocargiog-
raphy using 2ml of 02% H;0, and Iml of blood muxture is an accurate, reproducible,
real-time in vivo method of quantifying the extent of myocardial perfusion defect during
acute coronary occlusion in dog.
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Fig. 1. An example of two-dimensional echocardiog-
raphic image.

A : Baseline image : After left anterior coro-
nary artery distal to the first diagonal bra-
nch was occluded, a short axis image of
mid-papillary muscle level was obtained
before injection of HyO, blood mixture.

B . After injection of the HyO, blood mixture
into aortic root, myocardial area with nor-
mal perfusion was opacified by O, micro-
bubbles, while the area of malperfusion
remained dark(arrows).
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Fig. 2. Correlation between Fractional Ischemic Area
(F.ILA.) by contrast echocardiogram and wall
motion abnormality(W.M.A.).
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Fig. 3. Correlation between Fractional Ischemic Le-
ngth(F.I.L.) by contrast echocardiogram and
wall motion abnormality(W.M.A.).
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