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Backgrounds: We developed a new automatic echo tracking system using
tissue color-coded Doppler ultrasound and incorporated the system in the
commercially available ultrasound machine (ALOKA SSD-2200). The system
automatically tracks any designated point on M-mode echo by integrating the
tissue Doppler velocity data over time.

Objectives: To assess if this new system can detect subendocardial ischemia
even at rest.

Methods: This system was used in 42 normals (age 57+14 years) and 28
patients with coronary artery disease (CAD) (age 676 years) who had >75%
stenosis in both left circumflex coronary artery and right coronary artery on
coronary angiograms, and showed normal or only mild hypokinesis of LV
posterior wall on 2-D echo at rest. LV posterior wall at the level of the papillary
muscle was recorded by M-mode tissue color Doppler with 2.5MHz probe. At
end-diastole, endocardium and epicardium was designated manually, and the
midpoint of endocardium and epicardium was designated automatically. These
3 structures were tracked automatically from end-diastole to end-systole. Using
these 3 tracked lines, we measured systolic thickenings of subendocardial layer
(AEndo), subepicardial layer (AEpi), and whole wall (ATotal) of LV posterior wall,
and calculated AEndo/AEpi.

Results: Results were shown in the table.

Normals p value CAD
ATotal 0.57+0.20 0.06 0.50+0.13
AEndo 0.84+0.36 <0.001 0.47+0.29
AEpi 0.44+0.19 <0.005 0.64+0.35
AEndo/AEpi 2.0+£0.78 <0.0001 0.82+0.35

In CAD group, even at rest, subendocardium showed decreased contraction
and subepicardium showed "compensatory" hyperkinesis. making AEndo/AEpi
a highly sensitive index for ischemia.

Conclusions: Tissue Doppler echo tracking system can detect subendocardial
ischemia even at rest by evaluating subendocardium and subepicardium
separately.
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An Experimental Study of Prediction of the Coronary Bypass Stenosis by
Intravenous Myocardial Contrast Echocardiography: Delay of Opacification



of Coronary Bypass Region Depends on Bypass Flow
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Background: There were few reports about myocardial opacification using

intravenous myocardial contrast echocardiography (MCE) in a patient of

aorto-coronary bypass, while it has been revealed that iv MCE is useful for

diagnosing the stenosis of the native coronary artery.

Purpose: The aim of this study is to clarify the characteristic of the myocardial

opacification via the coronary bypass graft.

Methods: The subjects were 11 beagles, whose left circumflex artery was bypassed

from the carotid artery. The bypass flow was measured by the electromagnetic flow

meter attached to the bypass tube with 2ml net volume. MCE was performed with

0.1mg iv Optison (MBI) during short axis view recording using ECG-triggered mode

at end-systole and harmonic (2.5/5.0MHz) mode. Background-subtracted
videointensity at the lateral wall (perfused area by the bypass) and the septal

wall (perfused area by the native coronary artery) was measured over 50 cardiac

beats, and calculated their peak intensity (P1).

Results: The time of PI of the lateral wall (Peak2) was delayed from that of the

P1 of the septal wall (Peakl) due to longer pathway of bypass tract as expected.

PI of the septal wall at Peakl was higher than PI of lateral wall at Peak2 (71+15

vs. 48+12, p<0.01). In the range of bypass flow from 12 to 38ml/min

(22.6+7.0ml/min), the time delay of PI between the lateral wall and the septal

wall ranged from 2.6 to 8.0 sec (5.9+1.4 sec), indicating a good reverse

correlation between the bypass flow volume and the time delay. The calculated time

delay (2ml x 60 sec /bypass flow) well correlated with the time delay from MCE

(r=0.72, p<0.05)

Conclusion: In the coronary bypass model, the myocardial opacification of bypass

territory was delayed, correlating inversely with the bypass flow volume. This

study indicates the iv MCE is useful for diagnosing the bypass stenosis.
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