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Table 1. T,, T, value of CSF, gray matter, and white matter in case of 0.5T

tissue T, value (ms) T, value (ms)

CSF 3300 1000
gray matter 657 101
white matter 537 92
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Fig.1. Relation of signal intensity of brain tissues and flip angle (simulation data). Figure shows
relative signal intensity versas flip angle, and the intensity is normalized by the value of CSF
obtained using conventional technique (TR=2000 ms, FA =90 deg). Parameters used ére TR=
1000ms, TE=250ms. Signal intensity of CSF is maximum at flip angle FA =140 deg, and it is 829
of the value in case of conventional technique. (TR=2000 ms, TE=250 ms, FA=90 deg).
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Fig.2. Relation of ratio of CSF to GM signal intensity ratio and flip angle (simulation data).
Figure shows signal intensity ratio of CSF to GM versas each flip angle. Other parameters used
for calculation are same as Fig 1. Signal intensity ratio at 140 deg is 6.6, and it is higher than the
ratio (5.0) in case of conventional technique.
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1060,250, FA=140, 8. 6MIN

NORMAL 'SAS; FA=90, 17. 1MIN

Fig.3. Sectional images of the brain
obtained by new method. Scan parame-
ters ; TR=1000ms, TE=250ms, flip
angle=140deg, number of slices=3,
slice thickness=20 mm, field of view=

25 cm, scan time=_8.6min.

Fig.4. Sectional images of the brain
obtained by conventional method. Scan
parameters ; TR=2000ms, TE=250ms,
flip angle=90 deg, number of slices=6,
slice thickness=10 mm, field of view=

25 cm, scan time=17.1min.
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Table 2. experimental data in relation to image quality of sectional image and weighted
summantion image. S/N of CSF in planer image obtained by conventional technique.

sectional image

S/N of CSF CSF/matter CSF/fat ghost signal
conventional (2000/250, 90deg) 100 4.90 9.20 18.6
new (1000/250, 140deg) 104 5.06 8.54 9.57
weighted summantion image

S/N of CSF CSF/matter CSF/fat ghost signal
conventional (2000/250, 90deg) 106 3.50 8.39 17.8
new (1000/250, 140deg) 145 3.57 12.53 7.50

Fig.5. Image distortion in both method. (a) new
method. (b) conventional method. (c) subtracted
image ((a)-(b)). In this case, image (a) translates in
read direction relative to image (b). And small defor-
mation is also seen in image (a).
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RIGHT 5.7DEG T T

CENTER LEFT 5.7DEG

Fig.6. SAS images generated from the images obtained by new method. (a) stereo view (right 5.7deg) .
(b) center. (c) stereo view (left 5.7deg). These images are obtained by weighted summantion of
sectional images showen in Fig.3, gray scale reversal, and high frequency enhance filter processing.
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BR: 1 BR:1 BR:1
S/92 S5s92 5/92

=1 ! 0=1 1=

A 0

RIGHT 5.7DEG ‘
: . CENTER LIGHT 5.7DEG

Fig.7. SAS images generated from the images obtained by conventional method. (a) stereo
view (right 5.7deg). (b) center. (c) stereo view (left 5.7deg). These images are obtained by
weighted summention of sectional images showen in Fig.4, POS/NEG reversal, and high

frequency enhance filter processing.
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Shortening of Scan Time of Spin Echo Surface Anatomy Scanning

Yu TOKUNAGA', Masahiko HATANAKA', Yoshio MACHIDA!,
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Surface anatomy scanning (SAS) technique which visualizes brain suface structures has been
developed since 1987. And the scan time shortening is strongly desired for routine clinical use.

In this paper, we describe an attempt to shorten the scan time by halving a repetition time TR.
To avoid degradation of image quality due to lower S/N and lower contrast which can be
occured by TR shortening, we employ the combination of following techniques ; 1) Larger flip
angle to reduce T, contrast, 2) Narrow band width for better S/N, and 3) Gradient moment
nulling of 2nd order to reduce motion artifacts.

Our experimental results show that scan time for SAS can halved by our new method while
the SNR regarding CSF and the contrast between CSF and brain matter are preserved. Ghost
artifact due to CSF motion is also confirmed to reduced to 2/3 compared with that of conven-
tional method.



