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Fig. 1. Signal change according to difference in
dielectric constant or phantom size. The traces
show the profiles of the signal intensity along
the dotted line drawn through the image. (a)
Silicon phantom of 17 cm diameters. (b) Silicon
phantom of 25 cm diameters. (c) NiSO4 phan-
tom of 17 cm diameters. (d) NiSO4 phantom of
25cm diameters. They show various in-
homogeneity of signal intensity according to
difference in phantom size or dielectric con-
stant.
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Fig. 2. Images of NiSO4 phantom of 25 cm di-
ameters. (a) A case of misadjusting at the RF
gain, it shows marked signal loss in center of
image. (b) A case of misadjusting at the coil im-
pedance, it shows marked signal loss in spheri-
cal symmetry of image.

o leh

122 488 (Hz/pixel)
512 x 512 (matrix)

Fig. 3. Chemical shift artifacts according to difference in receiver band-

width.

Oil is left side (arrows). Others are filled with several diluted contrast
medias. 3T shows marked chemical shift artifacts along the frequency-
encoding axis that appear bright toward higher part of readout gradient
field. They show larger chemical shift artifacts according to narrowing

receiver bandwidth.
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1.5T 3.0T
(Trvalue / ) (Trvalue / )
T2-value T2-value
myometrium 1443/107 1653/103
Junctional zone 1010/78 1312/70
endometrium 2237/151 2692/147

myometrium

junction zone

endometrium

water

Fig. 4. The uterine phantom images made in
the study. (a) T1-weighed image obtained 280/
2.1ms (TR/TE) and 75 degree (FA) with
GRE method. (b) T2-weigted image obtained
6500/100 ms (TR/TE) with FSE method.

TaT s ANDT S T EERE DY R
Fig. 6 IC"d. 3T 3FBEHDROPEL D RNy
77577 FTH ALy 7TIVKIBRDES
BRI NS LD _EXRH  F IS TS Bl A
LRI HRNEEEL LNEL T ADICK
L, 15T ClEIFFH<h-72. L C, %
NHEZTNEND T 7/ b AORET 5 IEE &
OBBEHIZRON G o7, T2, TOELED
Kuw100% & Li-xehZhOE5REOE S %
Fig. 71C7¢. 3T Tk, ThZFho7 5/
LADFEIFIC & » THERREDZENLD T 7
VEFADBEMEEEH LTS T ko L
ML, 15T Tid, BLEDIEEFIC L6 F%R
EGTHALIDENTEND T 7/ F LADOEFHE
IRV 5 T wmRm Lz, ok, £#BC
LOMBE T A VR —EBICSNTELY, £
WE B BT B 70 KA L8 b L 7-E G
FoRE L. RIZ, R@C-1) ORI B4
f£0 CNR % Table 2 IZR"3. KEERTIT- 7
ENENDT 7/ F LADOBLEIREZE % =3 T
D CNRIZEWT, 3T 3 15T I~ 2~5 %
TH-7z. LT, BKRGIOBE R A Fig. 8 &
Fig. 9127”9 Fig. 8 ® 3T IZ X AEi{RiTE\»
SNR D72/3 Filg R Th, fEREED
LD MBI, BMKE2H2D5E LD
1.5T OBEGIC AN RIS 7 O s L O

5000
4000 —&—water
2
2 3000 —&— endometrium
o)
E
©
5 2000 —- myometrium
2
1000 —&—junctional
zone
[
0 2000 4000 6000 8000 10000 12000 14000

TR (msec)

Fig. 5. Signal changes according to difference
in TR at the uterine phantom. In order to pro-
vide clear visualization of the uterine three-lay-
er structure, it is necessary to apply TR longer
than 6500 ms.
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3.0T

1.5T

Fig. 6. Signal changes of NiSO, in background show by the trace which
is the profiles of the signal intensity along the dotted line drawn through
the image. They are not related to the order of each phantom. Signal
changes of 3T are not more constant than 1.5T. They show that uni-
formity of 3T is lower than 1.5T.

125%

2
D —0—vater
S o r—r— r———F
E
% =k endometrium
g
% 508 b k * -
o
® —  —g5—1 —#=junctional zone
[} 254 & o o
= v v v
[ !:05 =

0%

a b c a b c
3.0T 1.5T

Fig. 7. Ratio of signal changes of which standard of 100% is water.
They show the diagram in the order of each phantom. On sequentially,
(a) junctional zone-myometrium-endometrium-water. (b) myometrium-
junctional zone-endometrium-water. (c) water-endometrium-myome-
trium-junctional zone. As high uniformity, the ratio of signal changes are
specific regardless of the each phantom’s order. They aren’t specific at
3T in comparison with 1.5T.

Table 2. The Whole CNR of the Uterine Phantom

junctional zone myometrium water
From the top in a turn myometrium junctional zone endometrium
P endometrium endometrium myometrium
water water junctional zone
3.0T 2.2x10° 2.3x10° 1.1x10°
1.5T 4.3x10* 4.6x10* 5.2x104
3.0T-to-1.5T ratio 5.1 5.0 2.1
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Fig. 8. MR images of the patients at 1.5T versus 3T. (a) 3T image in a
healthy volunteer. (b) 1.5T image in a same one. (c) 3T image in a
patient with adenomyosis. (d) 1.5T image in the same patient.
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Fig. 9. MR images of the patients at 1.5T versus 3T. (a) 3T image in a
patient with ovarian cystoma. (b) 1.5T image in a same patient. in-
homogenous signal is remarkable within ovarian cystoma at 3T (arrow).
(c) 3T image in a patient with ascites. It shows marked signal loss in
center of image (arrow). Fluid accumulations in peritoneal cavity en-
large pelvis and increase electrical conductivity in field of view, causing
severe artifacts.
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Optimization of Imaging Parameters for Female Pelvis
at 3T : A Preliminary Study
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We investigated the signal characteristics in MR imaging of the female pelvis at 3T based on two
phantom experiments focusing of the dielectric and chemical shift effects to optimize the imaging
parameters for T2-weighted imaging. Then CNR measurement was performed, comparing with the
one at 1.5T. In the experiment to evaluate the dielectric effect, obtained images showed strong in-
homogeneity when the dielectric constant was high and the phantom size was large, leading to signal
loss with misadjustment of the radiofrequency (RF) gain or coil impedance. As for the chemical shift,
pixel displacement between oil and water at 3T was two times larger than at 1.5T. For clear visualiza-
tion of the 3-layer uterine structure, setting of TR longer than 6500 ms was required to avoid the
effect of longer T: relaxation time. When the imaging parameters are optimized based on these
results, it can be possible to obtain the CNR 2 to 5 times higher than that at 1.5T. While the common
advantage of clinical imaging at 3T is known to be its high CNR, it should be noted that fluid accumu-
lation in the peritoneal cavity including the pelvis may increase electrical conductivity, causing severe
image artifacts. In conclusion, understanding these characteristics is important for optimization of
imaging parameters for high CNR body imaging at 3T, which will provide information more clinically
feasible.
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