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Gd-DTPA Enhanced Multi-shot Echo-planar
MRI: Improvement of contrast between
metastatic liver cancer and liver parenchyma

Tonsok Kim, Takamichi Murakami,
Satoru Takahashi, Atsuya Okada,
Masatoshi Hori, Miyahara Nobuhiro,
Kaname Tomoda, Yoshifumi Narumi,
Hiromichi Oi and Hironobu Nakamura

In six patients with metastatic liver cancer, spin-echo multi-
shot echo-planar MR imaging 8/2000/80/1 (shot/TR/TE/
excitation)of the liver was performed before and 30, 60, 90
and 120 sec after the intravenous injection of Gd-DTPA.. Sig-
nal-to-noise ratios (SNR)of the liver tumor and liver paren-
chyma were measured in each phase. The contrast-to-noise
ratios (CNR ) between the tumor and liver parenchyma were
also calculated. While the SNR of the tumor did not change
after the injection of Gd-DTPA, the SNR of the liver paren-
chyma decreased and the CNR between the tumor and liver
parenchyma increased.
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Gadopentetate dimeglurnine (Gd-DTPA) {EIMEA 7> & HiHE
SRR AMRIHEEAITH Y, ZDGI-DTPA%E v
7Tl gradient echoik 2 & A dynamic MRIUEIFHESS O E
FIFBIT 12889, 72, hypervascular Ze JJFIES O H 12 L
TwaY, UL, KiEks £9 6 Ohypovascular 2 R
JF#ELE, dynamic MRIIZ & % JES ORI GEOM FIZ R S5z

planar (EP) #EASERAIC AT BB 2 o 72, EPEEIZ £ D3V A
FHNOFEYE L, susceptibility artifact D528 & 5 { 52T 5 72
¥, Gd-DTPADEHERIZ, 1EEAIOT2EHIAIZ L b JFE
BOESDP—HHET T2 Z A MESNLTWEYY, Zolff
FEOEFITIZ X Y hypovascular 28 RFETEE TlE, IH%
EFEROI P FRATORLESMFTE S, AR T
&, SRR 3BV 5 Gd-DTPAREFE & IV 72multi-
shot EP MRID A T & fieid L 7.

&k E Tk

AR MR, WEALRRS I | HERD & ARG
SOWMMBHUEITEEAH T2 6 EFITH L. & TE2 Rl
3emBh T OWEH DL 5D IOz, WRDERIT29H A 561
W, 50T, ZKtk3 B, BHE3BTHL.

MRIDE 3 GE# #Signa Horizon 1.5TT, fR{%2 1
JViZAbdflex surface T 4 V2 fEH L 72, #kl%iEidshotk8 D
spin-echo type multi-shot EPi%: % Fvy, {5 A — % —(2
2000/80/1 (TR/TE/excitation), FOVI$30 x 24 cmDrectangu-
lar FOV, #if~ b1 v 7 A13256 x 128, A7 1 AL
8mm, A7 A ABBIE 2mm, Y7 2 T EE G
120kHz % fivr 72, ORIGETISHHIZITZA T 4 APEL
n, ez 1| B ORSEIETIRETE 5. EEAIIG-
DTPA (Magnevist, H#A&»T—1 » %, KK)%0.2mmol/kg
AL, GA-DTPABHER & 2ml/F THHERLE30H, 60
B, 90%h, 1208pTRICHRIB L 7.

BREBIC BT, BEARADOIES % 1 #5i92 (£ 2-3cm)
R, Bl 6 #EEIZ BT B EEABROFE TR e L.
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E=F— ECROHEREREL, EEE 20RUFEED
B85, BLXUNv 27590 VD) 4 AOMEEFELHIE
L7z, ShHhs, EFRID S ER5S ORI 2 IFEE B
FUMEEDESH / 1 AW (SNR, 85,/ / 4 XOMEH#ER
) LB EIFEE - PS5 A M 4 XM {CNR, (BEBEOE
T-HWEEDES) /7 1 ADEHERE] 2 ko7,

s R

JFEEE DSNRIE, EFHITIZ9.8+5.0, WHE30METIE
7.1+3.4, 60FATIZ5.0+£3.5, 00F#4TIE5.7+3.4, 120
PETIZ6.943.9 L MBRITIET L, SR04
IR BIET L7z, FFESBFOSNRIZ, #EHATTIE17.7£7.8,
ERRIORTIEL7.1 £8.7, 608614 Tl217.2 £8.8, 90Ff
% Ti316.8£8.8, 1200014 TI12184+9.5 21zt o7,
FEIER; & FFEBE OCNRIZ, EFATTIZT7.9+6.0, E#%30
B TIZ10 £ 6.6, 608 TI212.2 + 8.2, 0TI
11.148.2, 12080{% Tld11.6 + 8.3 & i HHE A0 12
Bk & % o7 (Fig.1, 2).
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Ichikawa & (&, X D BfGHEHE O F\ single-shot EPj I &
AGd-DTPAE RO ERDEFETIZOWTHE LTw
%777, single-shot EP{IIEIRDEAANTH 20, HAED L
ZABEEEIR T OBREISHICIZME D 5. ARETHY
7zmulti-shot EPEEIW{EHER 0D 72> D7 — & [ % 438] L <
19 Z &S D HRIEIERIZ R < 2 245, magnetic susceptibil-
ity effect 12, FERDLLROT2HHAT 2 b5 A b Ei{gHs
RIFTRETH L. TL4ROFERTREINE I, HiF
SN7Gd-DTPAEIZ L HIFEZOEFETHES I, &
IR BEDGA-DTPA D % 38 3 5 i PR 0Fb 12 2 P
DEFHIRT T HDIZH LT, hypovascular & EEFE 1 T 1L
WA DRAD I & D Do F50ITFA5%Es &
T, TS L FFEBRDCNROBE MRS A 5 N7z, 2 Dmulti-shot
EP#:% I\ 7:Gd-DTPAEMRINC X ) hypovasuclar 7 55
PEFFE DR REASA) L3 2 W REMEATS 5.
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Fig.2 A 48-year-old man with metastaic liver cancer from colon cancer. Multi-shot echo-planar (2000/80/1, TR/TE/
excitation) MR images of the liver obtained before (upper left)and 30 sec(upper middle), 60 sec(upper right), 90
sec (lower left), and 120 sec(lower right) after injection of Gd-DTPA. Contrast between the liver cancer and liver

parenchyma improved after injection of Gd-DTPA.

X ™

1) Murakami T, Mitani T, Nakamura H, et al: Differentiation be-
tween hepatoma and hemangioma with inversion recovery snap-
shot FLASH MRI and Gd-DTPA. J Comput Assist Tomogr 16:
198-205, 1992

2) Kim T, Murakami T, Oi H, et al: Detection of hypervascular
hepatocellular carcinoma by dynamic MRI and dynamic spiral
CT. I Comput Assist Tomogr 19: 948-954, 1995

3) Hamm B, Mahfouz AE, Taupitz M, et al: Liver metastases: im-

proved detection with dynamic gadolinium-enhanced MR

‘FHE 1044 A 25 H

imaging? Radiology 202: 677-632, 1997

4) Reimer P, Saini S, Kwong KK, et al: Dynamic gadolinium-en-
hanced echo-planar MR imaging of the liver: effect of pulse
sequence and dose on enhancement. J Magn Reson Imaging 4:
331-335, 1994

5) Ichikawa T, Haradome H, Hachiya J, et al: Perfusion-weighted
MR imaging in the upper abdomen: Preliminary clinical expe-
rience in 61 patients. AJR 169: 1061-1066, 1997

41



