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Phantom study for the evaluation of vascular stenosis using 3.0 T MRI
—comparison between non—contrast (NATIVE) and contrast—enhanced MR angiography—
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Abstract : Nephrotoxity of the contrast medium has been emphasized in recent years. A non-contrast MRA using
three-dimensional electrocardiogram—synchronized fast spin echo method (FBI, NATIVE and TRANCE) is
recommended as a substitute of the CE-MRA. There are a few reports to evaluate the detectability of vascular
stenosis using non—contrast MRA on 3.0 Tesla(T) MRI. Purpose of this study is to assess the detectability
of vascular stenosis on non—contrast MRA in comparison of that on CE-MRA using an original vascular phantom.

The vascular phantom consisted of silicon tubes. Thirty % and 70% stenosis of luminal diameter were made.
Each silicon tube was connecting to the pump producing a pulsatile flow. A flowing material to show the similar
intensity to blood on MRI was used in this study. MRA with and without contrast medium(NATIVE sequence) were
performed in the vascular phantom by changing in the image matrix and the flow velocity. Vascular stenosises
were quantitatively estimated by the measurement of the signal intensities on non—contrast MRA and CE-MRA
images.

CE-MRA accurately estimated 30% vascular stenosis at high and slow flow velocity. MRA with NATIVE sequence
also demonstrated accurate estimation of 30% vascular stenosis at slow flow velocity. However, NATIVE
overestimated 30% vascular stenosis in case of high flow velosity. Both of CE-MRA and NATIVE overestimated
70% vascular stenosis.

CE-MRA is superior to NATIVE in the evaluation of vascular stenosis at fast flow. However, when flow velocity
is slow, NATIVE is equal to CE-MRA. NATIVE is considered to be a promising method for the evaluation of patients

with severe renal dysfunction as a substitute of CT angiography or CE-MRA.

Key wards : 3. 0T MRI, non—contrast—enhanced MRA in the body and extremity, MRA with NATIVE sequence
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Table 1 #RIF/XSA—%
NATIVE CE-MRA

166 x 256
matrix size

192 x 192
(phase encode x 512x512

256 x 256

frequency encode)

384 x 384
TR (msec) 2R-R 4.18
TE (msec) 56~63 1. 61
FOV (mm) 350 x 350 325.5%470
slice thickness (mm) 3 0.9
iPAT 2 2
scan time(min) 1:35~2:13 1:45
flip angle (degrees) 90 25
slices per slab 32 128
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