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Background. We developed a new guide-wire type intravascular ultrasound (IVUS) imaging
catheter that equipped an ultimately miniaturized ultrasound transducer, and tested it by using
human coronary specimens in vitro to determine suitable element size and frequency.
Furthermore, we compared IVUS measurements with histological measurements to assess the
accuracy of this IVUS.

Methods. The catheter is very flexible with a diameter of 0.025 inch. The size of imaging element
is 0.3mm or 0.4mm in diameter 0.25, and rotates at 1,800rpm. In this study, 4 prototype imaging
catheters which were consisted of imaging element size 0.3mm or 0.4mm, frequency 35MHz or
25MHz were used. Coronary arterial samples excised in 10mm length were immersed in a
warmed (350)) saline bath, and were observed by using motorized IVUS pullback system at a
speed 0.5mm/sec. A total of 12 samples were used to obtain IVUS images in vitro. Vessel area
and lumen area measured by histological microscopic slides and IVUS images were compared
for 50 human coronary arterial segments.

Results. This IVUS images clearly described vessel wall morphology and had a similar
appearance on conventional IVUS images. Vessel area and lumen area were identified
corresponding to the finding of histological microsections. The IVUS imaging with 0.4mm element
and 35MHz visualized more clearly than that with 0.3mm element and 25MHz. There were
excellent correlations between IVUS measurements and histological measurements as follows;
vessel area(y=1.3x-0.4, r=0.89), lumen area(y=1.6x-1.4,r=0.82). Non uniform rotational distortion
was not observed in all transducers when these were examined with phantom model.
Conclusions. This guide-wire type IVUS imaging catheter provides an accurate qualitative and
quantitative information about vessel wall morphology, compared with histological measurements.
This catheter has great potentials which can be used through 5Fr size guiding catheter for
diagnosis. We suggest the present catheter is useful for the evaluation of not only natural
atherosclerotic disease but also accelerated transplant vasculopathy that should be carefully and
frequently observed after heart transplantation.
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