HIEREERZEICB T B33V S A MRFD-HD
77V LD

B #8610 F B AT,

WAL, =HkEE

REARF R LA B RE S A=

FL&®IC

Z OAERITO MRI  (magnetic resonance
imaging) O\BEEMOM EIZEL L, #kD
AV /I a— (spinecho,SE) ¥, 755 4
I bIZa— (gradient echo, GRE) ¥iZinz
T, BRAVY VT a— (fast or turbo spin
echo) tE°, JUEELLIN/-GREETH S
Turbo FLASH (fast low angle shot) ¥, 7'
F 4LV FAY VI a—#% (gradient-and
spin-echo, GRASE) #, kiU Ta—7/594—
(echo-planer imaging, EPI) BEICE A, 8
BRI EIEPERR - IS SN BICE > T 5.
B T BB ICRSWT, 1EORIEDTH
#&mHE7r TSE (turbo spin echo) &, HASTE
(half-Fourier single shot turbo spin-echo) ¥,
EPIEEDOXBORERBENFAR &/ -
7V T OBBREICkT SOV RS A
FE TR, TE OAiZ echo train length (ETL)
% echo space 7z Y D&« D/NS5 A — X BEEE
L, ZORBILOBFHIEE D5 X —2D
HEICL2BEATARTH S5, HEREIT
EEEETS L3 ELDOCRETHS. £
T, BMYET vV FAPBETEH LM, FED
FEEBEOIV S A MEREERNE LB
FDT7 7 P ATEDP 5 /2. Foxld, Mitche-
IHOHFEIHICAL, HBHE 7 7o —2%

AW, R, e, FrmeEhE, FrEEmEc
T, TeBE2FE>7 > v FARIER L, B
IR i 52 B At et Lc O Tl
T5.

HRRUFE

1. 77V b LDIER

7 H—A (Signa Chemical Corp. Typel,
#A-6013) wZREKREHAVTO 2D 4% (w/v)
DREICTHEL, EEHE% 02 5 4.0 mmol i
BHEDICMA, FIAFvIFa—TICA
N, IR L CREIT T —AREHT 5 D%
BRLTC, BBLL. £, FEROEHBEIZ I~
5% DEIE T ZELYDTC, FEEETI
TERCRIC, IREFOEIEN 5% L7556 L 51K In-
tralipid (KIFHLEE, Japan. 1000 ml i 100 g
soybean oil, 12 g lecithin & 25 g glycerin &
) ZRALTRBERICIER L. Z0O#, Sie-
mens Magnetom Vision 1.5 T #H\TSE &
IZ T TR % 800~5000 ms, TE % 20-80 ms IZ
FEzTHREL, Tifl, T:lZ2RD. TOHK
ReBEE2C, XL 0BLN/IE Y
TifE, T:fEAx=~TREDEISGZRD, HHk
#, 7HAO—2, BRMERE L CHEET L,
FERBEET IV, FOEBEOET VT 7V b
LEER L7c. FREEERORE & UM

F—"J— F phantom, liver neoplasm, MR imaging
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FEEERED IV F S AT T 7/ R A

BRI NS DRMER Lz, E-BETTIV &
LTEE KA. BON/IKREZERES
cm DS TAFy 7 F 2 —TICHEE, FFEEE
T, FMERETT IV &I SV odhic
Fa— 7 REE LIC LT, IR L CEE L
oo ZOLHICHEBMEAY 3cm OBFE S ITHEW
T, RFRBETIVE Lic. 75 v FAEEKD
T4 AT 14%x19%x12.5cm ThHo 7-.
2. 77V P ADEREOBKR

RIZT 7/ FARBNTEREO T MREE
EEEL, £OIV SR FREHBRICEDVES
N7-FEESIORFEO 3 F 5 A b & HE
L7z, &7, PR746ALDFHE8FE8A
CHERBEI N2 » 5 85F, 4361 (529
B, 14 6) OFMRREOaIV FS AT E
H#E U7z, (R Siemens Magnetom Vi-
sion1.5T TH Y, $XC field of view (FOV)
34 cm, 256 X 256 matrix, A5 AE 8 mm |Z
THB L. &8 T MARBREO 2z OMmO /N
TA =R =3 FABPEROATHC TS5 D%
fER L7
a. TSE £, ETL=7:TR/TE=2500/90, /N

0]

100

100

V/ Fiig 130 Hz/pixel

b. TSE &, ETL=15:TR/TE=2500/120,
3/ Fiig 130 Hz/pixel

c. HASTE # : TR/TE=4.2/59, TD=1000 ms,
flip angle 140 B, /N Rig 650 Hz/pixel

d. EPI #: SE type : TR/TE=00/47, flip angle
90 g, /3 FiiE 2080 Hz/pixel

e. EPI & FID type: TR/TE=00/22, flip an-
gle 90 &, /X Fig 2080 Hz/pixel

f. SE# : TR/TE=2500/80, /N F Ig67
Hz/pixel

& R

RIEL27 7 v AL E LN Ti{E, T2
{E#Figlicm~d. TOF—F%&2 b LI
Table 1 {7~ &5 THiMASH & 7 0 — A% 7K
FAKTHRBEL, 77V FARIER LK.

77V rAEEEL (Fig. 2), BKRGIED
e EIs (Fig. 3) & L7-#E R % Table
2R T. FEREET VL, RGOS & ERE

LR ENENOBEBETHVEER L.

CuSO,

® OmM
O 0.5mM
u 1mM
A 2mM
Y 4mM

72 (msec)

Fig. 1. Tiand T2 values for mixtures of agarose gel and copper sulfate.
Agarose concentration ranges from 0 to 4.0% weight/volume; copper

concentration from 0 to 4.0 mmol.

199748 2 A21H % 19974 3 B19HET

BIRIFERSE T860 REAMAH 1-1-1 RRARFELAMIHRELEE MHRET
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Table 1. The Population of the Materials for the Phantom

simulating tessue 'l(‘;{;l;z copp((:;l\s/lu)lfate agal&%@ gel (fo%t)
liver 600/35 2 2 5
hepatocellular carcinoma 800/40 2 2 0
hemangioma 1100/80 1 1 0
cyst 3800/190 0 0 0

Fig. 2. MR image of a phantom on SE (TR/ Fig. 3. MR imaging of an autopsy specimen
TE=2500/80) Tz-weighted sequence without with hepatoma. On Tez-weighted imaging,
fat suppression. The right, middle and left tubes numerous hyperintense tumors are seen
simulate cyst, hepatoma and hemangioma, (arrow). Regenerative nodules are depicted as
respectively. All tubes are surrounded by the hypointese lesions.

material simulating the liver above which oil is

poured. Both of the cyst-simulating tube and the CSE MDA MR L D b EFE IV b S5

hemangioma-simulating tube have very high sig-
nal intensity. The intensity of the hepatoma-
simulating tube is slightly higher than that of
the surrounded tissue. A marked truncation ar-
tifact is seen around the lesion-simulating tubes 4 =
and edge of the liver phantom.

At=mEL.

JT4E TSE ¥, HASTE #, EPI ¥/ & o

Table 2. Comparison of Contrast-to-Noise Ratio of the Phantom Simulating Hepatoma with Clinical Data and
Resected Specimen

Sequence Average of the clinical study specimen phantom
TSE ETL=7 22.3£19.0 35.9 21.7
ETL=15 15.4+12.6 15.3 17.6
CSE 17.9+£15.1 40.9 35.3
HASTE 12.3+08.6 17.6 15.1
SE-EPI 28.8+18.4 20.5 24.7
GE-EPI 23.7+18.9 14.7 19.6

TSE: turbo spin echo  ETL: echo train length CSE: conventional spin echo SE-EPI: spin echo type echo pla-
nar imaging GE-EPI: gradient echo type echo planar imaging HASTE: half Fourier single shot turbo spin
echo
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HFEEEREOIV FS AT 7/ A

2 DEBAF ¥ VIBEHEINDDOHHH, FFE
BAOBERLAICS WL, BE oo

PSR MR ELRRBEATTEINTWS &I
BB, BHMREBERETTV. FERSH
MEE L & OBRMEER T T @BARVW D
TSE 2 HASTE R ThEmVWa Vv FS A R
Bonsh, FREMOHEE, < SICHEEIC
B ER M EIC I LTl T:
A R E 72, TSE TR EEF &0
OV EFSAMPOERICAWT EIT LT LR
LTW5%. ZDO/ké TR, TE, echo space,
ETL, NV Fig, Jeissdlofmz Eicown
TERELETOLERDS. ChEEMELT
BAIHE, ZOoCICHEEYYI 2 V—Vs
VLT 7V P AR L. TefBEDAD Y
2=V a VTHBNIERITAS TH B H
FEICEaVFSA PR TIELHETS.
FoMTCHRLEBER LT 0 — R L Eilk
Wk 2 DEIGETHRELTEED Y vV M A%
ERL L7z,

FrlgEE T VL, BREIETFORBICHAVD
N5 &RED T2 s8R B CHF MR OB K
UHRKRENEVWIV FSAMEREL, 77V
ACEBTVFSAPOBRPATRETH S LE
z2bh. CSEETHE, 7y rAaDaV b
SAFBREL 72> TWABR, ThiFERICKT
5CSEBEICBWTHMRIZL AT —F T 57
DD SN STV FS A FBMET L7z
LEZoNA. BELLET 7V FARHAWE
B, FICEREIERT R AR EEO IV SR
FOBEHCHE T 5 L E 2 b, R TOHE
ErYal—VasVTAHEEIT7 7V AR
OO TEH I THERSAS.

EPIEOERICO\WTIE, EROHHIC X
> TRERWTRG AT RERSEL DD, KT 7
VIFADES IR EFR URBEE CHRETE S
TREDNERSINS. SENIRHRBEIERT 57
DIEE T 7/ bAF 2 — T A I AN
DTHHD, SHIEHRBELEY LikrWEICh
MAMTDT 7/ PAERBPEENS L E 2

5.
SHBIITDOT 7 FARBWTEEA RV AFR
FIZ W T ERABERO KB T ED T &
720
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Development of a Phantom Simulating Liver Neoplasms
for Evaluation of Tissue Contrast

Yasuko ABE, Yasuyuki YAMASHITA, Tomohiro NAMIMOTO,
Mutsumasa TAKAHASHI

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

We have developed a phantom simulating various liver neoplasms for the evaluation of tissue con-
trast on Te—weighted MR imaging. The phantom simulates normal liver tissue, hepatoma, hemangio-
ma and cyst, and is composed from various amounts of agarose, copper sulfate and fat. The T
values of the phantom were similar to those with resected specimen and clinical studies.

228





