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Intravascular Ultrasound Evaluation of Great Vessels Using a 15 MHz
Probe : Clinical and Experimental Model Studies

Hisaya Fukuda

Intravascular ultrasound imaging is a new technique for visualizing arterial struc-
tures. The purpose of this study was twofold : first, to assess the ability of a newly
developed 15 MHz intravascular ultrasound catheter to generate cross-sectional
images in human great vessels i vitro and in experimental models, and second, to
determine the reliability of this intravascular ultrasound system in the evaluation of
human great vessels iz vivo. The ultrasound scanning provided an accurate image
with high resolution of the lumen structure and lumen-intima interface in-all vessel
specimens. The aorta was recognized as a one-layered structure, because the media
of the aorta were as echogenic as those of the intima and the adventitia. In contrast,
a three-layered structure was noted is the iliac arteries, due to the hypo-echoic
media. There was a good correlation between the planimetricluminal area on the
ultrasound images and the area obtained from histologic images (r=0.97, p<0.001).
In the clinical setting, the ultrasound catheter was successfully inserted in 16 of 22
patients. Untoward effects were noted in six patients during manipulation of the
catheter. The procedure could be performed safely and was useful for the detailed
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evaluation of aortic dissection and atherosclerosis of the great vessels. Thus,

intravascular ultrasound imaging with a newly developed 15 MHz transducer appears

to be safe and useful for characterizing and quantificating lesions of the great
vessels. (Accepted on January 12, 1993) Kawasaki Igakkaishi 18(4) : 333—342, 1992
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Fig. 1. ' Comparison of a histologic cross section (right) and a corresponding
echographic section (left) from an aorta

Fig. 2. Comparison of a histologic cross section (right) and a corresponding
echographic section (left) from an iliac artery
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Fig. 3. Comparison of a histologic cross section (right) and a corresponding

echographic section (left) from an aorta with a necrotic liquid in a plaque
lesion

Fig. 4. Comparison of a histologic cross section (right) and a corresponding
echographic section (left) from an aorta with an advanced atherosclerotic

lesion. At the 2 and 7 o’clock positions, a distinct atherosclerotic lesion
is seen, characterized by bright echoes.
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Fig. 5.

Comparison of the luminal area of histologic specimens obtained

from histologic sections with areas obtained from ultrasound images
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Fig. 6. Intravascular echogram of the iliac artery. The photograph on the left
(A) shows the full thickness of the vessel. The photograph on the right
(B) shows a blood vessel from which the intima has detached. Both

display a 3-layered structure.

These are photographs of pathological

specimens each other (A vs C, B vs D). They reveal that the intima has
detached completely (X4. Azan stain).
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Fig. 7. Aortic wall (thoracic and abdominal) and iliac artery sound velocity
and attenuation. There were no significant differences in ultrasound
attenunation between the thoracic and abdominal aorta. However,
significant differences were detected between the aorta and the iliac artery.
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Fig. 8. Ultrasound image obtained from an abdominal aorta that appeared
normal on angiography
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Fig. 9.

Intravascular ultrasound image from a patient with aortic dissection

Fig. 10. Intraluminal echo examination of a polyethylene chloride model (left :
homogeneous) and a resin model (right : heterogeneous). Three layers are
observed on the left, while only a high-echo image is seen on the right.
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