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Fig. 1. A 72-year old woman with small hepatoma a. Breath hold Tz-weighted TSE image (2000/
120 with 15 echo train length) b. single shot SE-EPI image (c0/47) c. single shot SE-EPI image
(00/100) d. single shot GE-EPI image (c0/22) On all images, a small hyperintense mass is seen in
the medial segment of the liver. Although spatial resolution is better on TSE image, tissue contrast
of SE-EPI images (TE=100) is better than that of TSE image. Among three EPI sequences, the
signal-to-noise ratio is best on GE-EPI sequence (17.8), followed by SE-EPI of TE=47 (11.0) and
SE-EPI of TE=100 (8.9). The contrast-to-noise ratio is 15.9 for SE-EPI of TE=100, 12.6 for SE~
EPI of TE=47 and 9.1 for GE-EPI sequence. However, susceptibility artifact and image distortion
are seen in the anterior part of the liver due to lung.
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Table 1. Average Signal-to-Noise Ratio and Contrast-to-Noise Ratio in Each
EPI Pulse Sequence

Pulse sequence

Image quality SE-EPI SE-EPI GE-EPI
TE=47 msec TE=100 ms TE=22 msec

SNR of liver 10.6+4.6 49+3.2 15.6£5.5

SNR of spleen 17.0+5.6 7.2+4.1 12.8+6.0

CNR of lesion-liver 10.6+5.7 12.7+6.4 8.8+3.3

Statisistial significance (p<0.05) among SNR of the spleen and liver and CNR
of SE-EPI (TE=47), SE-EPI (TE=100) and GE-EPI except CNR between
SE-EPI (TE=47) and SE-EPI (TE=100)

EPI OE#& % 8 2 ICIIIFE I H— BB AL
BETH LY. FROBBRICEVTL F—ATOD
fiicgEd 2852, BaICRET 5561013
BPTE— L A7, BREBEROON A%
AL TW/e., £AEPICIEIMEIVI—FD
7o O DOBERIES & T T BN IR 3 5 721
ZFOMER/NE L, BERSEEITH 10 Hz
& 71 V) 285 7r chemical shift artifact 4 U 5.
—77, BEHET ISR ERES e E T
% 7%, chemical shift artifact [ZEHTH 5.
ZO7-DRIHEIINETH 575, WHOTE
—ERB B & TSR 2 ir 7. R
I~ body array coil B\ 784, A JVICIT
2 U7-JBR5 73 chemical shift artifact & LTCH
MoTLED. FxOFITHIERER XUEHD
JERF DE B &% L 372 DI IR O saturation
pulse ZHIR] L TWAIZ b b bT, €T
%4> chemical shift artifact %3 &7-.
IS, O &ICHIEIC I\ Cldz OO
T2 B8 BRI\ 720, TSE ¥ Cld BT &
DAV FSAFROEZSWT EIF LITLIEEE
BRLTW5b. D/, BAE T spin echo i
EEENCAC TV AR S DS L5728, HiE
RS E <, 4512 body array coil 755
4, motion artifact AEHTH 5. EPI DZEH]
S fEREITIRAE Tl TSE #:% SE 51245 5 73,
AEF:EEOI Y 5 A MIFRELE, 5
WIEHERFEEAO TSE B X 0 B 60BN T

Wio. FFROFRMIMAE 75 & OFEM S OfH
IR REIREEN TN 52, FFEED
IV FSANTREPIAEY, HEETIIER
2 (TP R BRI EPL A BIMICinZ 5 2 &
B—FELTWS. £EPITILTKE
K1 C, BBV TH A7 >D TE fHIC &
> THBEDO T % RDB L LRG THBY.
CLICEPI TR TR AEBRAEEZ ST &0
ZEDTEBID, ROIT(HHIEHETH S
ZEDIRFEIN .

—7, EPI &\ < D@ segment D431 T
W29 % segmented EPI O 5 S RBE N T
W% (segmented EPI, interleaved EPI)®. =
DOHEFZIMOBEBRICHELZ T — X 2EHO
RF VOVATHRALFETN—FI LT —DOEE
DERITL <, #EROEE THER S D
E{REELHZEPIRETHAH. Lo LIREEHE
BB 2 CHTHET 572, HROKE,
MOKE, BEORE L EOFELROLN,
EPI DA Th R E R & 1TFENI 0T
BHAHD.

EPI ClidlBHE OFWEIRICH LT SN HIET
9 5. SN TNV FIROFHFRICK AT
5. XD~ DRV EPI O/ 2 RF
T /8 v F g 25 2080 Hz/pixel & TSE #
(130 Hz/pixel) O 165 ThH AH7=%, EL K
SN HITE T35 L& 2 b s A, matrix 28K
EWl &, TROEEN W &, $£7-body

397



AR $16%8 5 (1996)

array coll # i\WCWAZ i FOBBEIC LD,
ZWr L +57x SN IEAE SN/, £72EPLIC
¥ T voxel D T2*IZ & % dephasing D
BlIHNA5 4 AT voxel DREXH/PE L
HRNEM LY, BEARAETSEEDNT
WAL,

EPL3WHOAE—%, BIBILROZEL
ICHBURET, MR MEN T2 —F L DR
HLLTUIAWAZ LIZRETH LA, av b
SAPITSEEZEEL TS, Coav b
FAMIIE COZE/MS FREEZELEI T
72 TSEE TR AN TV /H4HTH 5. EPI
R CTHRICERIRIGH L7z & &, FHEMUEIC
ERAEOBVERBETHH L 2ER L. T
i © imaging IC B W THESHEDN— Fr T
7=, V7 FILIT—OHBICE > T—EBEH
bR EL BRI NS, R4 RBRETIE
EPI %5 R L7z P& diffusion B4 & gt
LTHY, EPIZAVWACZ LICE-T, HL
WO W DO RTREENIR A B TH A .

X L7

1) Mansfield, P : Multi-planar image formation us-
ing NMR spin echoes. J Phys C, 10: 349-352,
1977.

2) Saini S, Reimer P, Hahn PF, Cohen MS : Echopla-

nar MR imaging of the liver in patients with focal

hepatic lesions : quantitative analysis of images
made with various pulse sequences. AJR, 163 :

1389-1393, 1994.

Goldberg MA, Hahn PF, Saini S, et al. : Value of

T1 and T2 relaxation times from echo planar MR

3

g

imaging in the characterization of focal hepatic le-
sions. AJR, 160 :1011-1017, 1993.

Edelman RR, Wielopolski P, Schmitt F : Echo-
planar MR imaging. Radiology, 192 : 600-612,
1994.

Stehling MK, Turner R, Mansfield P : Echo-pla-
nar imaging : magnetic resonance imaging in a
fraction of a second. Science, 254 : 43-50, 1991.
Butts K, Riderer SJ, Ehman RL, Felmlee JP,
Grimm RC : Echo-planar imaging of the liver with

4

~

5

o

6

>

a standard MR imaging system. Radiology, 189 :
259-264, 1993.

Initial Clinical Experience of Single Shot Echo Planar Imaging of the Liver

Yasuyuki YAMASHITA, Yi TANG, Yasuko ABE,
Tomohiro NAMIMOTO, Katsuhiko MITSUZAKI, Mutsumasa TAKAHASHI

Department of Radiology, Kumamoto University School of Medicine
1-1-1 Hownjo, Kumamoto 860

Echo planar imaging is a very fast imaging technique that allows one to collect all the data re-
quired to reconstruct an image in a less than 100 ms. We undertook this study to evaluate EPI pulse
sequence performance in the application of imaging of liver neoplasms. Three EPI pulse sequences
(short TE SE-EPI, long TE SE-EPI and short TE GE-EPI) were obtained in 25 patients (35 le-
sions) with liver neoplasms. The signal-to-noise ratio of liver and tumor were highest on GE-EPI,
while liver-tumor contrast was better on long TE SE-EPI. In 16 of 35 lesions, liver-tumor contrast
was better on SE-EPI than on breath-hold TSE images and equal in 15 of 35 lesions.
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