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Fig. 1. Marked signal loss and inhomogeneity (arrow) due to standing
wave and conductivity artifact is seen in a large hepatic cyst on the fat-
suppressed respiratory-triggered two-dimensional Tz2-weighted turbo
spin-echo axial image obtained with a 3T imager (a). At 3T shows the
large hepatic cyst presumably induced the conductivity artifact and the
large body size induced the standing wave artifact.

Fat-suppressed respiratory-triggered two-dimensional T2-weighted
turbo spin-echo axial image at 1.5T shows homogeneous high signal in-
tensity in the cyst and apparently no artifacts (b).
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C EDFRE e HAT T, REROFB BRI K T
B 72T v/ TIVDRRERHERAM D K D1,
R EOBEG O % &6 B Hifl & 3R 7%
D, FEDEAEBIEDL LICLVEEOR
HBEEHDHDOTHAH. HERESOH—MH,

Fig. 2. Marked signal loss (arrows) due to se-
vere standing wave and conductivity artifact is
seen onfat-suppressed respiratory-triggered
two-dimensional T2-weighted turbo spin-echo
axial image at 3T in a patient with cirrhosis and
ascites.

Single Transmit

RF amplifier

SNR A3 B4 2135, RBFOLRIEK (SAR)
RS 5 Z LI k0, wEREAHERTS E
2, KBTI Yy TAOFERLATEEICZ D,
aVEFSARLHETS.
4. BLERGR

3T %8 TR RIL 2 I 5.
BALRBFEORINC & v, T R REEfEIC
LLEEBERTAEE L7020, BRSO
RORL DR DES L HIEK TIE BoOTY
— BRI NEBRODP AP INT 5. 15T
WE LT, IBERE, MR N EE, &
BRI ESEFAEND. —F, FEAE
ICHED SRS R I X 5 NEVF U VL
HEOMBICIEN 5 LB 5. (Fig.
4)
5. kY7 b

K E NGB OILIE R E R O 1.5T Tl 220
Hz Th 57, 3T Tk 440Hz L7 5

K ENRBE OB B DB NP A E K I b
O, BRI BRI IEIE G255 5 b
ZER, RS REEDS R LT SH7/-0ic MR

MultiTransmit

I RF amplifier I

| RF amplifier |

Fig. 3. The MultiTransmit technology uses multiple RF transmission
signals that automatically adjust to each patient’s unique size and shape.
Doing so directly addresses the challenges presented by dielectric shad-
ing. Just as two lamps, one on either side of an object, reduce the shadow
cast by the object, each RF source is individually adapted to the patient’s
anatomy and optimized to cancel out the dielectric shading of the other
source. The use of parallel RF transmission also allows the system to
reduce local SAR levels, which enables faster scanning.
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l

C

Fig. 4. Cirrhosis with iron-deposited regenerative nodules in a 75-year-old man

Multi-echo gradient-recalled-echo axial images (TR/TE=292/1.1 [a], 2.3 [b], 3.5 [c], 4.7 [d]) clearly show
multiple low-intensity nodules in the liver, which are consistent with siderotic regenerative nodules. As the TE
was prolonged, the siderotic regenerative nodules increase in size due to the blooming effect and are clearly

demarcated.

Fig. 5. Comparison of two-dimensional fast field-echo images at 1.5T (TR/TE 222/2.3) (a) and
3T (TR/TE 292/1.1) (b). T1 contrast with 3T system is less favorable.
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Fig. 6. A 70-year-old man with a 4-mm liver cyst in segment VIII of the liver

Fat-suppressed respiratory-triggered two-dimensional T2-weighted turbo spin-echo axial image (a), fat-sup-
pressed respiratory-triggered three-dimensional T2-weighted turbo spin-echo axial image (b), and coronal mul-
tiplanar reformatted images reconstructed with the three-dimensional images (c). Note that the tiny cyst (arrow)
located beneath the hepatic capsulesis not depicted on a, but clearly depicted on b and c.
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Fig. 7. A 66-year-old man with hepatocellular carcinoma in hepatic segment V of the liver
Gadoxetate disodium-enhanced fat-suppressed three-dimensional spoiled turbo field-echo T1-
weighted axial image (TR/TE, 4.0/2.1) obtained during the hepatic arterial-dominant phase
shows homogeneous arterial enhancement of the tumor (arrow) (a). Hepatobiliary-phase image
shows homogeneous hypointensity corresponding the tumor (arrow) (b).
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Fig. 8. A 58-year-old man with branch-type intraductal papillary mucinous neoplasm of the pan-
creas (solid arrows in a and b). Maximum-intensity-projection MRCP images generated with
respiratory-triggered three-dimensional turbo spin-echo sequences with parallel imaging at 1.5T
(a) and 3T (b). The depiction of peripheral branches of intrahepatic bile ducts is somewhat bet-

ter seen with 3T than with 1.5T.

196



1)

2)

3)

4)

5)

6)

_ENEEEIRIC $50) % 3T MRI

X ik

Merkle EM, Dale BM, Paulson EK : Abdominal
MR imaging at 3T. Magn Reson Imaging Clin N
Am 2006 ;14 :17-26

Hennig J, Weigel M, Scheffler K : Multiecho se-
quences with variable refocusing flip angles : op-
timization of signal behavior using smooth transi-
tions between pseudo steady states (TRAPS).
Magn Reson Med 2003 ; 49 : 527-535

Lee VS, Hecht EM, Taouli B, Chen Q, Prince K,
Oesingmann N : Body and cardiovascular MR
imaging at 3.0 T. Radiology 2007 ; 244 : 692-705
Akisik FM, Sandrasegaran K, Aisen AM, Lin C,
Lall C: Abdominal MR imaging at 3.0 T. Ra-
diographics 2007 ; 27 : 1433 — 1444 ; discussion
1462-1434

Caserta J, Beck BL, Fitzsimmons JR : Reduction
of wave phenomena in high-field MRI experi-
ments using absorbing layers. ] Magn Reson
2004 ;169 : 187-195

de Bazelaire CM, Duhamel GD, Rofsky NM,

7

N

8

=

9)

10)

11)

Alsop DC: MR imaging relaxation times of ab-
dominal and pelvic tissues measured iz vivo at
3.0 T : preliminary results. Radiology 2004 ; 230 :
652-659

Merkle EM, Dale BM : Abdominal MRI at 3.0
T : the basics revisited. AJR Am ] Roentgenol
2006 ; 186 : 1524-1532

Nobauer-Huhmann IM, Ba-Ssalamah A, Mlynarik
V, et al. : Magnetic resonance imaging contrast
enhancement of brain tumors at 3 tesla versus
1.5 tesla. Invest Radiol 2002 ; 37 : 114-119
Edelman RR, Salanitri G, Brand R, et al. : Mag-
netic resonance imaging of the pancreas at 3.0
tesla : qualitative and quantitative comparison
with 1.5 tesla. Invest Radiol 2006 ; 41 : 175-180
Isoda H, Kataoka M, Maetani Y, et al. : MRCP
imaging at 3.0 T vs. 1.5 T : preliminary experi-
ence in healthy volunteers. ] Magn Reson Imag-
ing 2007 ; 25 : 1000-1006

Merkle EM, Haugan PA, Thomas ], Jaffe TA,
Gullotto C: 3.0-Versus 1.5-T MR cholangiogra-
phy : a pilot study. AJR Am J Roentgenol 2006 ;
186 : 516-521

Abdominal Magnetic Resonance Imaging at 3 Tesla

Hiroshi KoNDpO!,
Satoshi GOSHIMA!,

Haruo WATANABE!,
Masayuki KANEMATSUS

Kimihiro KAJITAZ,

1Department of Radiology, 2Radiology Services, and 3High-Level Imaging Diagnosis Center,
Gifu University Hospital
1-1 Yanagido, Gifu 501-1194

The primary advantage of 3-tesla magnetic resonance (MR) imaging is its higher signal-to-noise

ratio (SNR) that allows either acquisition of images with higher spatial resolution or application of

faster imaging sequences. However, challenges in applying high field MR imaging, especially in the

abdomen, include alterations of radiofrequency (RF) field and relaxation times and increased suscep-

tibility effects, chemical-shift effects, and motion artifacts. Resolution of these issues requires de-

velopment or refinement of MR hardware and software, such as parallel imaging, variable flip-angle

sequences, and multiple RF transmission. We give an overview of 3-T MR imaging of the abdomen

and describe its advantages, disadvantages, problems, and solutions.
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