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In our study on three-dimensional (3D) contrast-enhanced MR angiography we performed a com-
puter simulation to investigate quantitative vessel visibility. In the simulation, we evaluated the rela-
tive loss of signal intensity in a vessel due to shortened duration of contrast-enhancement. The mid-
point of enhancement-duration was assumed to be at the point in which the data in the center of k-
space (ky axis) was acquired. Signal intensity of a vessel decreased as the enhancement-duration was
shortened and the diameter of the vessel was decreased. When the duration was shortened 40%, the
signal intensity of a vessel in which the diameter was more than 2 pixels was preserved by approxi-
mately 70% or more. This suggests that the vessel visibility is high. When the duration was short-
ened 20%, the signal intensity of a vessel in which the diameter was less than 2 pixels decreased to
less than approximately 40% or less.

The simulation was confirmed by using 3D MR angiography with a tube phantom filled with Gd-
DTPA to simulate a vessel model. At anytime during data acquisition, we could set the phantom on
the region being scanned or take it out by using the ‘“‘pause’” function of the MR scanner. This made it
possible to change the enhancement-duration to match the simulation. Results of the phantom study
were comparable to those of the simulation, suggesting that the simulation was valid. Our results and
simple techniques for both the simulation and the phantom study using the “pause’ function, were
considered useful in the study of 3D MR angiography.
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