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Fig. 1. Agars/Gd-DTPA phantoms with varia-
ble concentration used in this study

Table 1. Dependence of Water Relaxation Time
upon Agars/Gd-DTPA Phantoms with Variable Con-
centration

& @y @y ST
A 0 0 2107 2457 1.080
B 0 0.05 765 663 0.930
cC 0 0.1 432 374 0.930
D 0 0.2 238 204 0.925
E 1.0 0 1994 240 0.347
F 1.0 0.05 698 184 0.514
G 1.0 0.1 436 157 0.599
H 1.0 0.2 221 112 0.714
I 2.0 0 1864 137 0.271
J 2.0 0.05 677 116 0.413
K 2.0 0.1 368 99 0.519
L 20 0.2 204 80 0.627

True FISP T flip angle % 10°7» & 75°% T
BT, K7 7~ b AORLFOREMIE
L, ZOESTREOE LI 7. %
7o, SNETECTEAKEDO Ty, T fEid, Ti:
1881 + 824 ms, T2: 101 + 46 ms, i T1:
1298 +277 ms, T2 :53+10 ms, junctional zone

Table 2. Imaging Parameters

phantom  uterus

FOV (mm) 250 250
Matrix 256 X256 256 x 256
TR (ms) 5 5
TD (ms) 0-4000  0-4000
TE (ms) 2.5 2.5
slice thickness (mm) 5 5
Number of acquisition 1 1
Flip angle 10-75 75
sampling frequency (Hz/pixel) 543 543

Ti% T1:1135+85ms, T2:50+12ms & 45
INTVWARD., Lich-T77/FAF TR
EHFEO T, TofEICKRLALUL 2D L s
LHizéd, 75 FAF, JITOWTsignal to
noise ratio (SNR) B5kU'a v/ FF A F%&kKD
7. 7z, SNRBLXUaVEFSAFEUTO
K TEHL /.

SNR =55 E/
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(U553 A+ 553 B) /2) 1910

b) True FISP @ delay time & £ 558
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True FISP % i\ 7= 7 kinematic MRI
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Fig. 2. The relationship between signal intensity of phantoms and flip angle
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Fig. 3. Signal to noise ratio and contrast of phantoms F and ]
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Fig. 4. The relationship between signal ratio of phantoms and TR
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True FISP % i\ 7= 7 kinematic MRI
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Fig. 5. The relationship between signal ratio of each uterine zone and delay time
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Fig. 6. Kinematic images obtained with various delay time. The contrast of each uterine zone
was improved with longer delay time.
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Fig. 7. The relationship between contrast ratio of each uterine zone and delay time

103



HigkREE  5823%& 3 5 (2003)

Table 3. The Contrast of the Uterine Zones with
Variable Delay Time.

endometrium/ myometrium/
junctional junctional
zone zone
0s 0.355+0.139 0.068+0.119 0.290+0.092
1s 0.449+0.191 0.143+£0.166 0.313+£0.112
2s  0.504+0.204 0.160+0.188 0.353+0.126
3s 0.520+£0.213 0.163+0.205 0.369+0.115

endometrium/
myometrium

Delay
time

Values are the mean of contrast £ SD
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True FISP % i\ 7= 7 kinematic MRI
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Optimization for Kinematic MR Imaging of the Uterus Using True FISP

Takashi UEDA!, Masato UCHIKOSHI?, Kazuo IWAYA!
Akihiko WADA?, Izumi IMAOKAZ, Michimasa MATSUO?

1Department of Clinical Pathology, 2Department of Radiology, Tenri Hospital
200 Mishima-cho, Tenri-shi, Nara 632-8552

The advancement in kinetic MR imaging provides a supplement to conventional MR imaging of the
female pelvis. Kinetic MR imaging of the uterus has been performed with fast spin echo sequence
(i.e. Haste), but the decrease of signal is problematic. In fast spin echo sequences, successive RF
pulse saturates longitudinal magnetization. The purpose of this study was to optimize true FISP se-
quence in kinetic imaging of the uterus. First, true FISP images with variable flip angles were applied
to the agars/Gd-DTPA phantoms. Then variable delay times were set in each imaging set. Finally,
normal uteri were imaged with consecutive true FISP using variable delay times. Each image was
then analyzed for signal intensity, signal change ratio (SIn tme/SIist), and contrast ratio ((SIa—SIb)/
{(SIa+SIb)/2}). In phantom studies, the larger flip angle provided higher signal intensity and con-
trast ratio. The decrease of signal ratio for consecutive true FISP was 20-30% when a delay time of
less than two seconds was used. In both phantom and normal uterine images, the decrease of signal
intensity was less than 10% with a delay time of more than two seconds. Normal uterine peristalsis
could be seen at this setting. We conclude that true FISP is a suitable sequence in kinetic MR imag-
ing of the uterus, and that in order to optimize consecutive true FISP in kinetic imaging, a high flip
angle and a delay time of at least two seconds is required.
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