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Fig.1. SNRs with varying TI
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they are improved. SNR of CSF shows a
slight increase at a TI of 300 ms. WM :
white matter ; GM : gray matter ; VB :
vitreous body.

Fig.2. Relative contrast difference
between white and gray matter with
varying TIs

Relative contrast difference between
white and gray matter is maximal at a
TI of about 200 ms. With increasing TI,
it becomes lower.
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Fig.3. Sagittal images of a volunteer,
obtained with TIs of 10 (a), 200 (b), 500
(c) and 2000ms (d).

At a TI of 200 ms, contrast between
white and gray matter depends on T1
values of each tissue, that decreases
with increasing TI.

Fig.4. MP-RAGE images before (a,c)
after (b,d) Gd-DTPA administration.
Axial reformation obtained from
original sagittal data. After Gd-DTPA
administration, CSF in the lateral ven-
tricle is more hyperintense than before.
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Fig.5. The effect of Gd-DTPA on MP-
RAGE

After Gd-DTPA administration,
SNRs of white matter, gray matter and
fat become slightly lower. SNR of vitre-
ous body remains almost unchanged.
SNR is elevated in the CSF space.

Fat
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Assessment of Optimal Contrast for Brain Tissues with
a Magnetization-Prepared Rapid Gradient-Echo Technique
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A three-dimensional Magnetization-Prepared Rapid Gradient-Echo (MP-RAGE) sequense, a
new imaging method developed recently, is based on the combination of a fast gradient echo
(FLASH) sequence and a 180-degree preparation pulse. We made a preliminary study to
evaluate optimal contrast between different brain tissues using this method.

Forty-nine subjects including four volunteers were examined to estimate the influences with
varying TI (inversion time) values, phase encoding steps and the use of Gd-DTPA, focusing on
SNRs and tissue contrast in MP-RAGE images.

The results were as follows : (1) SNRs with varying Tls depended on the T; of tissues and
were similar to that on an inversion recovery sequence : SNRs of white matter, gray matter and
intraorbital fat were minimal approximately at a TI of 200ms, although the difference between
gray and white matter intensities was maximal at it. Image contrast between white and gray
matter was superior with the MP-RAGE sequence compared with a T,-weighted spin-echo
sequence. (2) The increase of phase encoding steps gave no influence on the contrastdifference
between the gray and white matter, but gave a loss in SNR. (3) After GA-DTPA administration,
the SNR in the CSF space significantly elevated on MP-RAGE at a TI of 200ms.
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