Comparison of tissue characterization of coronary plaques between
integrated backscatter intravascular ultrasound color-coded mapping
method and angioscopy

Background: It is clinically important to define tissue characterization of plaques in
coronary arteries in vivo. We recently reported that integrated backscatter (IB) intravascular
ultrasound (IVUS) color-coded mapping method reflected histology accurately and could
determine the size of lipid pool and the thickness of fibrous cap which are impossible using
conventional IVUS. However, no one has done a study comparing angioscopic findings and
IB-IVUS findings in vivo.

Methods: IB-IVUS and angioscopic analyses were performed in human coronary arteries
of 24 segments in 8 patients with angina pectoris. In our IB-IVUS analysis, radio-frequency
(RF) signals, which were digitized at 1GHz in 8 bit resolution, were obtained by an IVUS
system (Boston Scientific) using a 30 or 40 MHz catheter. IB values of the RF signal from
each ROl were classified into calcification (-30 to -23 dB), fibrosis (-63 to -55 dB), lipid pool
or intimal hyperplasia (-71 to -64 dB) and fresh thrombus (-88 to -80 dB). We analyzed
5120 ROIs in each ring-like segment. Then color-coded maps of the entire arterial wall in
each segment were constructed by computer. In an angioscopic analysis, images obtained
using a Vecmova (4.5F) catheter, were classified into white plaque (W), light yellow plaque
(LY) and yellow plaque (Y). Angioscopic findings were compared with color-coded maps
obtained by the IB-IVUS analysis.

Results: W in angioscopy (n=11) represented fibrous plaques without lipid pool (n=5) or
plaques with thick fibrous caps whose thicknesses were more than 300 ym and with small
lipid pools whose sizes were less than 500um in IB-IVUS (n=6). LY in angioscopy (n=9)
represented plaques with fibrous caps whose thicknesses were between 100 and 300 um
and with small lipid pools whose sizes were less than 500um in IB-IVUS. Y in angioscopy
(n=4) associated with plaques with thin fibrous caps whose thicknesses were less than
100um and with large lipid pools whose sizes were more than 500um in IB-IVUS.
Conclusion: The IB-IVUS color-coded mapping method we developed reflects tissue
characterization of plaques more precisely than angioscopy.
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