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Abstract

The usefulness of three-dimensional echocardiography using intravascular ultrasound (3D-IVUS) for
the measurement of plaque volume was evaluated by comparing plaque volume derived from 3D-IVUS
with that directly measured in 10 autopsied iliac or femoral plaque models (5—15 mm long).

Using IVUS (3.5 F, 30 MHz), sequential cross-sectional images for three-dimensional datasets were
acquired with a motorized catheter pullback device connected to the three-dimensional reconstruction
system. Three-dimensional reconstruction was performed from the sum of the two-dimensional cross-
sectional views. Plaque volumes were calculated using a summation of disks algorithm based on the
reconstructed multiple short-axis cross-sections from the three-dimensional data.

Three-dimensional IVUS demonstrated a good correlation with direct measurement of plaque volume
(y=0.71x+0.001, r=0.80, SEE=0.003 ml), so is useful for the measurement of plaque volumes in the

experimental models.
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Fig. 1 Plaque architecture and the reconstructed image
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Left : Longitudinal architecture of the plaque of the reconstructed segment is clearly seen.
Right : Reconstructed short-axis view at the site of a plaque is shown. Multiple short-axis views were summed to

calculate the plaque volume.

Fig.2 Example of a three-dimensional image of a plaque in the
experimental model

The three-dimensional image shows eccentric distribution of
the plaque (arrows).
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Fig.3 Linear regression analysis comparing plaque volume measured
by three-dimensional intravascular ultrasound (3D-IVUS) and
direct measurement

SEE =standard errors of the estimate.
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