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m R KRR, R EGE

REHRZ?

IERA B AR S SRESSUEREE AR B U 7 VRN ESTRE YR E

FL®IC

JIVERET VEZT A (7YY, K
EIE) 13, MRI B OBk E e SR &
L C, 1993 i AR CHERIGARTRBIC 7% -
708 —FEELIE, L2BREOT7 U
WY BREMEER A BT 5 &RV LY,
MRCP I 5F 5 HILERE 5 OMHNHRA D
HT ETHHE LD, L L, #kED
EWIBEEDY £ UV YIERK 200 ml ##
5 LCE - +TEBCHRRI YA TETEELL,
two (dual)-contrast % & L TR IG A 2 3 &
729, F 7P bHlong TE (1200 ms) © MRCP
KBWTEE - THEBOEE I L, M
short TE (100 ms) @ MRCP {2\ T3 E -
TR EEENICBERE T 5 HETH B,
L L, BBOEHEFICOWTHERERT S
nTwiz.

£ [@$ 4 1T dual-contrast LI kBT 5, 7z
VIV BIRIRE & BHRG Y — v AN T A
— & & OBRIC D EEB B AT - 72D T
HETS.

1) 77V FA

TV FLAELTERK, SEREOT7 LU
WY W % BV 2. Dual-contrast EFEEY 1Tk
WTIHSREBED T x VIV YR EER L
7o, ATBERIZE DFHRINS AR
Z, 1552 LOEHTIC OV THEHEEFT -
7o, HADT T UVBREET VEZY ARER,
597 1£), 896 (1.54%), 17.91 mmol/l (3
&) TH5H. £7 5 FAD T, T2fH% Ta
ble 11T7Rd. TifEOREIEIL IR k% H WO,
TI % 50 ms~2500 ms £ T 13 571
v P LTk, TefEild SEE#H WY, TE
% 11 ms~300ms FTHI R 12 271y |
LTk,

(2) BFR%EE - HREE

FREEIIHEEE MRI & SIGNA Advan-
tage RP (1.0 T) ver 5.5.2 (GE #7) Tk 5.
1T fast-SE &, fast-IR 52 EEH O /L &

Table 1. Tyand T, Value of Various FerriSeltz Solu-
tion

Phantom Tl(rzg%ue TZ(IX:;%ue
1x FAC water solution 321 240
1.5x FAC water solution 207 157
3x FAC water solution 100 91
Saline 2418 1277

*—"J— E contrast media, MRCP, ferric ammonium citrate, fast-SE, dual-contrast
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V= AT AW, TRIZ7000ms & L7z,
effecitive TE (LIF eff TE) i3 52 ms 726 512
ms £ TH52ms ¥ OoEfI ¥, I0BHEOE
¥ #4T-7-. Echospace (LT ES) i3 ef TE
A 52 7» 5416 ms £ T 7 13 ms, 465, 512 ms
ZBWwlTidxenL#n 15, 16ms TH 5. ESiT
EEICL VD BEMICIRES NS0, SRR
eff TE #%E T 5 LI1F TE4&» 57z, Fast-
IR & TI i 150 ms # H\ /z. Fast-SE #
IZB WL chem SAT % 6FH L, R &
Bl L7z OREY — AV ANSG A —2FTa
—$ 32, HEY A X24%x24cm, A54 AE
10mm, RE< Y v 7 A 256x128, InEmE
1, ZENVIFEMKHz THS. a4t
head coil #fFH L7z.

(3) i/

Dual-contrast MRCP © 4 & L C, short
TEICKW 7 2 UV ARERES BBhEy
) L, long TEICEWUEES (&
EEHR) ERTENLETHS. RiEOE
e LTKDOESHRED /2 EOFEFHRE
TRT L, BEDOEMFTRAERKDESHE
DI TOEEEEART & EERL,

relative signal intensity

—e— 17.91mmol/l
—o0— 8.96mmol/I

- —0— 5.97mmol/I
E \ < positive >

N oW e N @ i
.

< negative >

T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500 550
effTE

(2)

o

£V =/ ACBT 5%# TE ErRkD/. &
AW /28, 1/10 DUF O£ EfER,
FHANCHETRNTHRE L. S/ -+28
TEfER, EF TR IHENESEE ST\ MES
ARL722 RO TEE» L, 1RO EFT> T
K7z, TOR, ROIABICR DI, EET
wEnes TE # iV THRERE 1T, EB
ICEHICHEET B0 E D i fEt L.

& ES

ERKOEBEFBREICN T HET 7/ P LD
XHE B4 4 Fig. 1a (Fast-SE), b(Fast-IR)
IR,

(1) 3 fERER

DFast-SEHEICBWTBEEEEHR & LTHF
FATRE/ ef TEWX 75 ms IR Ch - 7o, ek
EEH & LA R BE 7 eff TE 13 208 ms L
ETH- 7.

@ Fast-IR {RIC B W CBHEEEH & L TER
e/ ef TE 12 55 ms AT TH o 7z, et
HH & U CHERWARE 7 eff TE 13 202 ms Lk
THo .

relative signal intensity

—e— 17.91mmol/i
—o— 8.96mmol/!
—o— 5.97mmol/|

< positive >

Lol

o L N »w »x U1 e N ® ®
1 1
b

< negative > i g! 2

0 50 100 150 200 250 300 350 400 450 500 550
effTE

(b)

Fig. 1. Relative signal intenisty of vatious Ferri Seltz solution for saline on Fast SE (a) and Fast IR (b)
sequence. The <{positive) zone is higher than 0.5, and <{negative) zone is lower than 0.1 in relative signal

intensity.

1997 £ 7 R 23 BE 199749 A 1 BEGET

BURIEERSe  T247 WE)BBIEHRRAERT 132 B ERAH BIFA G E & SRR IF R BT RS R

e
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Dual-contrast MRCP DRt

TE 78ms

fast spin echo sequence.

(2) 1.5 f5W

@ Fast-SE ¥:1C 5\ THHERH & LTE
AR efTEZ 118 ms A T ThH 7. &
MEFA & L CH AR REZ: eff TE {3 364 ms
U\_E.Tﬂéof:.

@ Fast-IR HEIC B\ TS A & LCHEH
Re7r ef TE HFAE Lish o7z, L LK
BEH & L eff TE 243 ms Ll b CHEFITAE
VG%’) 7=
(3) 1 5%

O Fast-SE LI W TSR & LCHE
AR ef TEZ 198 ms I FTH -7z, &
HEEER & U CHHR R eff TE X Lk
Mmoo,

@ Fast-IR BRI B W CBBHEERA & LCFEA
T He7s eff TE 374 Lin/r - 7o, EHEEEH
ELTUIITRNTCO eff TE D&%/ Lz,

UEMG, 3fFEERKICE L T fast-SE
B, fastIREXRICHFHAFELZ Z ON .
1.5 EEERRKICEE LT, fast-SE (ki34
AIRE72 A, fast-IR BIXEATRCTH S & A
bhiz. F7-3FRE, 1.5 FZREOmZEICK
L C 5 F§ FT B8 7 fast-SE @ & {13, short TE
fl (BBHEEDHE) B 7 ms BT, long TE
Bl (ErEEHR) B36dmsHEEEZON
72, 1 {BEEEWE CIE, fast-SE i, fast-IR

Saline

Fig. 2. The images of Ferri Seltz phantoms obtained with 78 ms (a) and 364 ms (b) in TE on

Table 2. Relative Signal Intensity of Various Fer-
riSeltz Solution with 78 ms and 364 ms in TE on Fast
Spin Echo Sequence

Effective TE 3x 1.5x 1x
78 ms 0.51 0.66 0.77
364 ms 0.03 0.09 0.22

EBICEM RIS Tehole. TREL LI,
eff TE 78 ms, eff TE 364 ms THEEE #1T-
7. TORER% Fig. 2, Table 2 I8 9 . short
TE flid, #& T 75 ms BB ERABEE 5 vz
», BRLITVETHS 7T8ms #H W/, 20D
R, AREKITH T HHERESREL eff TE
78 ms ICKIF 5 3 FEEREER S 0.51, eff TE 364
ms ICH1 % 1.5 fHBEWE 2 0.09 TH Y, 1
DREREBL—FK L.

% =

MRCP DIt & % & KE#FE TeAERR
TEE, BEFEETLHE - TIEBAAKIC
IO BEHEBBT ENLBER1D LN, 12
BREDOT £ UV BRI L D HLEADRE
SEMETH I ERTRETH 599, —7,
W ZiRB AR SN ER LREZHICIE
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HETH 5. (o TREZRTT ABEITIT
7 o ULV SR (tTiRBREH) sR5E
(+3.BMED ©2 BmOBREBNETH .
L L, HLEARROEITEMC X VELD
D, BERNCE - +TWBAT LA T
TWEELD L. COOEROLITI[FEE
OT7 UV VEKR200ml #5352 LI
X v, short TE ©® MRCP Tit, HILBERED
ST hrbLTE - BB EREBRNICEE
4 5—7, long TE ©® MRCP CiIREkE
D ELEE B ZIE T 5778k (two(dual)-con-
trast $59) #EEL, /RO MRCP BT
TG o let ZH_BO A7V —Z v 7R
T\Ww5A. LaL, long TE MRCP IZHWTW
% TE fE13 1200 ms S3EEICR <, S/IND A
TEVEWTEEAFRTAZ LHAEENS.
F/MRCP DY —4r /A& LTI, fast SE
BEOM fast-IR rL WS Z ERFRETH 5.
SEHRAFORICHEE L, EBHRBEGOE
BB 21T - 7z,

ZOFER, 3HBBREBKICH L T3 fast-SE
%, fastIRERICHERATERTH A2, 157
BERKICH LT fast IR BIAE EE 2 5
N7z, & LEEL7-200ml O 3 fEHEEAFR
NGV GIXEERICFERATRTHS L Bb
nA», EBRICEH ABEEEEATERIN
HT ERFEINS /%, dual-contrast BT
{3 fast-SE ERHE L TWA &2 b/, 40
OBBRILT 7V FLAEBROATHY, EEICHE
BETHFRINBFROPHE TREEIN T
Wi, CINEFER L TURET A5, SER
& Jz % (short TE 8l T75ms LA T, long
TE@ C364ms A £) i, #5 L7-200ml
DERBPHED 400 ml ICHFRINTIHER L
D, NEREEVWERDbNS. FRICEORE
HEERNBR THNI NS DI OWTIEIARAET
B5HID, SEEFHOFMED S EBbhi:.

HEEYD 513 fast-IR tEx AV, &7 Uk
WYBBET 7 b A QAfEPS 186 Kk
LHIERBERELSHEORT I k- i
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B, BERE Uff) 070y 751
AZBWT S eff TE 208 ms IZ W CTHLER
ERMEahn, MRCPHREICERTH S L
HELTW5.

SR« OBEFHZ BT L IES OHE L[
K7 kE R 728 long TE OBRFHZ B W THE L.
L L, §E#R L7z TE OFERN CIIBEEE
EMRELHEL T LITHFE Y, dual-contrast
CHBLTWEWEEZLNAS.

Dual-contrast MRCP OZE#H|E Y — 7 vV &
[T fast-SE¥ETH D, BHEEEHREHE LT
TE75ms BT, BHEEDRER L L T364
ms B EDB#EY EE 2 bk,

Faxk# 2 5128720, CHIRECTEEER
SRBRRION <« ICHBEERLET.
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Fundamental Evaluation of the Dual Contrast MR Cholangiopancreatography
Method with Ferric Ammonium Citrate as a Positive and
Negative Contrast Agent

Mitsuyuki TAKAHASHI!, Taro TAKAHARA!, Masamichi TOKUDAL,
Yasuyuki KURIHARA?

Department of Radiology, Yokohama Sakae Kyosai Hospital
132 Katsura, Sakae, Kanagawa 247
2Ddepartment of Radiology, St. Marianna University

A highly concentrated solution of ferric ammonium citrate (Ferri Seltz, Otsuka Pharmaceuticals)
can be used as a negative bowel contrast agent for MR cholangiopancreatography (MRCP). Recent-
ly, we found that a moderately concentrated solution (3 x ) can be used not only as a negative con-
trast agent on long TE sequences, but also can be used as a positive contrast agent on short TE
sequences. We named this technique the ‘“Dual contrast MRCP method”. The purpose of the
present study is to optimize the sequence and TE value of the dual contrast MRCP method.

Varying concentrations of Ferriseltz solution (3%, 1.5, 1x) and saline were examined using a
1.0 T unit. Fast SE and fast IR sequences with various TE values were applied. Solutions for which
the signal intensity relative to that for saline is larger than 0.5 are defined as positive contrast agents,
and those for which the signal intensity relative to saline is less than 0.1 are defined as positive con-
trast agents.

With the moderately concentrated solution (3 % ), both fast SE and fast IR sequences can be used
for the two contrast method. With the low concentration solution (1.5x ), only fast SE is useful. On
the basis of these findings, fast SE is considered as a suitable sequence for the dual contrast method.
Suitable values for TE are considered to be less than 75 ms for positive contrast and greater than
364 ms for negative contrast.
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