Color-coded curved anatomical M-mode analysis of contrast
echocardiography:
A novel technique for the diagnosis of coronary artery stenosis

Background: Replenishment curve of intensity after bubble destruction in real-time contrast
echocardiography should be useful for diagnosing coronary stenosis. However, it is hard and
time-consuming to calculate the replenishment curve in every region of the ventricular wall.
Newly developed curved anatomical M-mode (CAMM) provides the temporal change of
intensity along an arbitrary setting line.

Purpose: The purpose is to elucidate efficacy of CAMM for diagnosing an area at risk by
adenosine triphosphate (ATP) administration.

Methods: Myocardial opacification of short-axis view was evaluated using real-time pulse
inversion imaging by Vivid FiVe during infusion of 0.1 ml/min of Definity in 4 dogs with severe
stenosis in circumflex coronary artery (LCx). The coronary flow volume of each coronary
artery was also measured by an ultrasonic flowmeter. Data ware digitally acquired and
analyzed using CAMM in which a curved line of interest was set circularly along the mid-wall
of left ventricle. Temporal change of intensity was observed after exposure of high power
ultrasound (burst). Each regional intensity along the curved line was realigned to X-axis and
the temporal change of intensity was developed to Y-axis. The intensity of opacification
was color-coded from red in high to black in low intensity using custom software.
Replenishment time was calculated as the period from black to the baseline color.

Results: Before ATP infusion, CAMM showed homogeneous color along the line of interest,
which was orange before burst, black just after burst and gradually returned back to orange.
During ATP infusion, the flow volume of LAD significantly increased from 11.0+4.2 to
25.6%£4.0 ml/min (p<0.01), while the flow volume of LCx did not increased (14.5+6.5 to
10.5£9.5 ml/min, p=ns). The area at risk was blue even 15 heart-beats after burst, while the
normal area was red within 72 heart-beats. This difference was easily recognized even
visually and the extent of area at risk could be identified.

Conclusions: CAMM is a useful method to display temporal sequence of change of the
coronary flow and to detect the coronary artery stenosis.
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