i A

A Z OPICH OS2

= JR R B
BB A R 42

FL®IC

P HWIREOMLESFAICIE, 7oV
BT VEZY LEERS T ABEMERFO
7 = Uy (FerriSeltz, KIFHI) 235 5.
Z DI PBR T, BEERFO Abdoscan
(Nycomed) BFFRINTWS. TDITFH D,
LS ORI AW AREOSEA LT, 7
=R =D 1 =V R Bl EENHT YV
A wER & HEEERH MMQ-01 (8]
BILE, BMRE) PERPTHS. KRT
i, ﬁ&ﬁﬁ’%mé:k@f%%71Utw
W R IR R B

AFCH T D RAFR L ERRICA DS

WREMICRB T, J I VBT VEZT A
BIEWpH (2.5~9.5) IZBWTEEL/ T &
M RAERT C EBRINLDY. FIRER
(72— F 4 OMR-12200) ¥ 3 (91) 43
RAIZRTL, BB ERIRODS &,
BLUBmD TEIFRBDIRNC EPREPOON
7o08) . SEELS (93) RIS LD, B

SRR & L COBRRIGHE PG E - /. PR T
(95) FIT, BEEICRBWT T B E %2R

J k9, 3L MRCP (MR cholangiopancre-
atography) IZ W THLE R BMH (Bthd
) $RERTEDPHMEINL. TV k
WIS - +HBIGICARNERATH 55,
FHEBMT D ETIEE CHEETRETD
5 s ENY, MRU (MR urography)
BLUMRCPIZKBITBEMEERF &L CTO
IGHLEZ LN TWAY, SER9 (97) F£i12it
MRCP (2 3\ TRk - BEtE S OBHH & L
TERTA2HERRE SN TNV B0,

Bk, Bt O A LERICOWTORERRIT
7. L L Fig. LITm4Z &<, BHEEY
FHELTOARFHIN TV 2EMITERE
DR CTH - 72DITR L, BrEEEH s L
TOISHAPEEIND L D07k - IR IT BRI
ML, BT TIERANRED 15 fELL EIZ#E L T
5. BERA L L COFRTEICIIERICEL
RNV, g D%  IZEEFHF
ELTOBERABPEZ TE/®D kjﬁ%é?’l%.
TRROOEMAESY —F /77 V—TIC &
FEORKETIZ, MRCP I AEME %ﬂ
ELTT7 2 VY RAEE L T\ AiEE
i, 7V — P EBREOFRTH - 7212,

C OB, 27 B A ABRIABEES
TOMEL L LDIZLDTH 5.

SV VIRYY L T5EW7: MR ##& % b & T—EF 2 LIc—]

F—J— R ferric ammonium citrate, FerriSeltz, oral contrast agent, MRCP (MR cholangiopancreatography),

MRU (MR urography)
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Fig. 1. The consumption of the FerriSeltz. Recent trends show approxi-
mately 15 times since the initial report of the usage as the negative con-
trast.
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Fig. 2. Schema of the usage of FerriSeltz
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ERIRMNORTIZT = 1) &)L OEH

BIE MRI A & L THVWOLNTW A
FANT, BE, BROEibd, (REECITEE
EEDRERL, BRE TSR T
T EFDREER IV FSAMCE > ThE
Fah, TidREG ClIBEEESE (T8
fEDER) BENL, T BRAEG TIIElEE
R (T MR BEZD. Lieh->TT
SRFRE 3 B B R 5, T sk
BRI ET R RERER - E2 5 EATE
L. ZODRANCIE, BHEESELIT T %
HEG (GBS RmAES) & i1, &
BRI Te SR E B (G e Bk
B) L EBITHNDDY,

72Uk 300mlic L 14 (7T
VERSKT VBT L3 gk EH) OEE TR
T5. InERATHESE (K 600 ml o5t
L2W) T&5. HEREROEMEERIT T
fE 1% 320 ms, T2fE 12 240ms (1.0Td) < %
B0, CORBEICEWNTT 2 UL YiT+57k
TiEHEZD R (T1SRFRERIC 3500 5 BB S Bkh
R) RL, T B8R (T mFAERIC B
LEMEFDR) FERATELFLEIXWV. =
D7z, TrsRREG, T MRAEGtcEES
2T HEMERA L L CRHWAZ LR TES.

7 UV RBERORETH N A7-0, %
WChAKRODER VR TAHILICED, BE
(VBT VEZT L) OBREYHPLX$
ICRBRERYFRES 5 L BTRETH 5. 64
BAER (K 100 mlICxE L 2 42) 13 medium TE
(100 ms #2EE) @ T2 MFFELIZ B3\ T4 /¢
BHEEERHR LRI, ERRBFOTROES
S50ml ARET % &, 12 fEEER (% 50 ml)
eHEETNE, BRNEEZ6BEEL VR
HEFDRPEBOND T LITh 5. ZDEVE
EIZ BT, long TE (300 ms BELIE) T
A & L CEA L, medium TE (100
ms BE) CTREBEEFH & L CERT 20,
AR ORI DL 57 ] Th5 &\
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2% EYME L TE L OBROME % Fig. 2
R LT, RIS LI o\
Tk 5.

L B - L Tk

1) EHEOME : £ T RBERIC 515
LEORDIEROTHIE, L% » FEWE 2 0
BAB WA SNEY. BUICHR TS -
BB TES (Fig.3), %575 N E
(Fig. 4) OBEFT. RIBHEI TS 2 5

TSR DRI T B 7o

Fig. 3. Ti-weighted gradient echo images after
oral administration of normal concentration
FerriSeltz solution with submucosal tumor
(SMT) of the stomach. Smooth margin of the
mass is well demonstrated due to surrounding
contrast agent.
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Fig. 4. Ti-weighted gradient echo images in a patient with jejunal leiomyosarcoma

a : Precontrast image shows a round shaped mass just below the pancreas.

b : Postcontrast image with oral administration of normal concentration FerriSeltz solution. High
signal intensity area appears at the peripheral of the mass, which indicates intestinal origin of the
mass.

a b C

Fig. 5. The anteroposterior view of the hypopharyngogram (a) demonstrating the continuity between
the fistula and the right piriform sinus. However, it is difficult to evaluate the relationship with the
thyroid gland which is not visualized directly.

Coronal (b) and sagittal (c) Ti-weighted image after administration FerriSeltz. The fistula filling with
FerriSeltz is clearly demonstrated as a high signal intensity band (arrowhead) that runs into the thyroid
gland and reaches just above the cyst (C). S : Piriform sinus. (Reprinted from reference 15.)
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Fig. 6. Postcontrast MR images with oral administration of milk-
FerriSeltz solution obtained in a 30 year-old-woman with left hydrone-
phrosis.

a: 2D gradient echo T1-weighted image show dilated renal pelvis which
is clearly demonstrated by surrounding high intensity intestine.

b : MR urography clearly shows left hydronephrosis due to negative en-
hancement effect of the intestinal fluids. High intensity structure in the
pelvis are ascites and urinary bladder.

(Fig. 5) ®, MREBHAOEEF & L THW
HHEOID hPEIN TS,

2) INT T URIVVIEDD KO LT ELE
ETABEORETIE, ZEBIZRB\WTKG IR
RENAHEER, nbhz (ILE) cixaEnhins
DA R L o\, AHI 47K 50 ml OFEWEIC
H£F 250 ml ZEFT 5 & THEE E CHES
BEL. AEEAWAZ LKV EILEEED
FEPHRIC 51370, LB ICH TN/

Fig. 7. Ti-weighted image in a 30 year-old- MORBPEZH b, KEEF (Fig. 6) &
woman with didelphic uterus. The uterus is FOWETFE (Fig. 7)18)—@%\%&0:%;@7’?‘_ -

clearly demonstrated by the surrounding small R 2 A
intestine which is enhanced by milk-FerriSeltz f“‘%ﬁ%& ‘:"é n T w5, .
solution. (Reprinted from reference 18.) 3) {KEFEY: : single shot SE DB FiigE T

13, WL D saturation 4L 5. HEERE
IV EBEOHEREH, ThifEzd LEHKET
% Z & T saturation # ¥ L& % (Figs. 8,
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Fig. 8. Coronal multiphase cine MR imaging (TE 193 ms) obtained with fat suppressed FR-SSFSE
(fast recovery-single shot fast spin echo) sequence in a 59-year-old woman with small bowel obstruction.
a-c : Sequential images with 6 s interval.

d-f : Sequential images with 2 s interval. Significant saturation effect is seen even fast recovery sequence.

Fig. 9.

a-c : Coronal multiphase cine MR imaging (TE 190 ms) obtained with fat suppressed SSFSE (single
shot fast spin echo) sequence in a volunteer with 200 ml oral administration of half concentration
FerriSeltz solution. Saturation effect is not evidence although 2 s interval acquisition.

9). {#HHH 3 5 TRH2000ms, L HE v o(K300mlicH L7 Uty 1/2 @5 %
1.0T O#4r, fast recovery SSFSE (single shot #7) OFIFNEH IEZD R b h - 7219,
fast spin echo) ¥ETit 1/2BEDT £ VIV
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= S|

Fig. 10. Single thick slice MRCP with long TE (500 ms) obtained with
in a 85-year-old woman with cystic neoplasm of the pancreas.

a, ¢ : Precontrast images.

b, d: Postcontrast images with oral administration of 300 ml of triple
times concentration of FerriSeltz solution.

On the precontrast images, duodenal fluids mimic cystic lesions. Two
cystic lesions are confirmed on the postcontrast images due to suppres-
sion of the duodenal fluids.

The pancreatic duct superimposed in gastric fluids are also clearly
demonstrated on the postcontrast images.

SP

SL

. = . = b
Fig. 11. Single thick slice MRCP with medium TE (87 ms) before (a) and after (b) oral ad-
ministration of MMQ-01. The intestinal fluids are suppressed on the postcontrast image.
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Fig. 12. Single thick slice MR urography with long TE (1100 ms) be-
fore (a) and after (b) oral administration of the milk-FerriSeltz mixture
obtained in a healthy volunteer. The intestinal fluids superimposed on
the ureter are suppressed on the postcontrast images. Note increased
signal intensity of the ureter and distended urinary bladder because of
hydration effect of the oral contrast agent.

relative signal intensity

.9

1 —— 17.97mmol/l
8 7] —o— 8.96mmol/I
7 —o0— 5.97mmol/I
6 - < positive >
.5
4
.3
.2 7]
A

< negative >

0 T M 1 M | M 7 M 1 M ‘ v ! M 1 v T

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

effTE

Fig. 13. Relative signal intensity of various FerriSeltz solution for saline
on fast SE sequence. The {positive) zone is higher than 0.5, and <{(nega-
tive) zone in lower than 0.1 in relative signal intensity. (Reprinted from
reference 10.)
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2. SR L CORE

1) BREE : 6~12 S REBRREHE 5 C
LIZED, ELENERD To % B S+,
T: FAERIC BT 5 EEREEZME 5 2
EDBTE B9 (Fig. 10). AL single slice ¥
O MRCPIZ51) 5 HERER L HbE & OE
D OEREICHER THAHD. B AFE BB
CEIKVHBEORBE G DI K In 5
R, DWICEREL 5 2 SATREEAIER I N T
W52 L MRCP OKERS % 5 AR
FREDORM, BIEREAEOBRIZEIEIC B W
T, ChARMEE RS2 LR LAENTEH
B, I, EEOEFATIRERIZITEA L DA
TROLNLDIH L, +iREKAEA T,
HOWR LB LEZWIIZENTHLTEDL
NAHCTHr bbb, O+ _IEBKIEHL A
FE & U CRERIIC K7 & OB S H % # 5
LEDEWVWIEZFITEALERD DN,
MG A O B2 AR 2t T\ 55
FIIDEO>EBERICLDLD LRSS,
L % Lam BRI IR 28 e Wi B % T
THREM D E 2B LD T, FHICITEFRIHRO
2EREPEBNTH S EEZ BN, —F,

75 W 132622=8 g

a7/05/13f>

Bih 4 5 3 f5EEYE CiE medium TE (100 ms
) O multislice MRCP Tl -+ — #5111 E
HRES N 5720, 72UV HEREICLAC
DETFERBEEIIRA L2\, stk LFY
HEEHHT AEEICRAEL LW I NI
fresh Z2ERIZ T CICIT 7 2 U BIVY LRE S
TEESTZRT, ZORDHABORMKORH
&, WBIEE/ RAREE L ELSE - IRk
HOBFMHE &\ >, TRTHRHEL TR L 7
A7 single slice ©® MRCP 8650 5. 7
BEMEFAIE L TOT 2 VI ORERR
HETHHEWS LR AF R I N B 2020,
FOKE %, Billroth TEFEE OREFI7: ¥,
b EHIENEEZONSLDERIFITFD
EORFEII. ZOFL, KASFNCITH
LLARWABOEMESERE & L i~ viive
FRS T A5 MMQ-01 (BIBAE, WRRE)
niaEd (B ITAHFHKT) <TH 0, MRCP
ICB T HEHEPHEIPDEN>OH 5 (Fig.
11).

2) IV T UELVYVE: FIEL2) OBK
% long TE @ T: shsREE &R CIHEE S %=L,
POEBETCHMTAH. ZDkD, TR

75 M 132622-9
97/05/18

Fig. 14. Maximum intensity projection images of the multislice MRCP with 200 m] oral ad-

ministration of three times concentration FerriSeltz solution obtained in a healthy volunteer.
a: TE 78 ms. Stomach and duodenum are shows high signal intensity. Note the duodenum is well
distended than normal appearance because of the administration of oral contrast agent. It may be
helpful for the visualization of the pathological lesion in the duodenum.

b: TE 364 ms. The duodenum reveals low intensity.
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MR urography IZ 5 A {H{LERFTDOELD D 72 LS A% A CRERFIIH T seRE & T
maEhcEZ Th 5 (Fig. 12)922, Rk, 2,4 % contrast enhanced MR urography?3)24
W7 e KEREST LI LICIDRELENS OBEICL, BICHILEESZ LRX®HDT
¥, REOMHBELA LI E5HRLD L. 7 GESLPDHETHAH. Kk MRCPIZBEWTH

bseazow) 4
+2x0.9mm/50mm=

ine 0:05
RYORIN UNIV.

Fig. 15. A 35-year-old man with mutliple stones in the gall bladder, cystic duct and common bile duct.
a-c : Single thick slice MRCP with long TE (250 ms). Anatomical overview is demonstrated without su-
perimpose of intestinal fluid.

d-f : Multiple thin slice MRCP with medium TE (6000/80 ms)

g-i : Multiple thin slice MRCP with medium TE (6000/80 ms) and fat suppression. Three times concen-
tration FerriSeltz solution enhance the duodenal lumen positively.
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fetbsE iR r RiEST 528, FFIC LV BES
PHESE BRRP D HSICEBRPLBETH 5.
3. THtk] EFA &L CORE (FEERE
%)
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How to Use Ferric-based Oral Contrast Agent?

Taro TAKAHARA

Department of Radiology, Kyorin University School of Medicine
6-20-2 Shinkawa, Mitaka-shi, Tokyo 181-8611

FerriSeltz (Otsuka Pharmaceutical, Tokushima, Japan) is a ferric ammonium citrate-based posi-
tive oral contrast agent, also known as OMR in preclinical studies. FerriSeltz application is character-
ized by dramatic contrast changes related to concentration. The mechanism of contrast, usage and il-
lustrative cases will be described.

In ordinary concentrations, FerriSeltz exhibits a predominant T1 shortening effect, which results in
a positive contrast on Ti-weighted images. In this case there is no significant T2 shortening or sig-
nificant signal loss on Te-weighted images. Therefore, it produces a high signal intensity on both Ti-
and Tz-weighted images (a positive contrast agent). Low concentrations of FerriSeltz solution may
be useful in avoiding signal loss due to the saturation effect on cine MR imaging with single shot Taz-
weighted images.

In high concentrations, such as a twelve-fold higher than normal concentration, significant T2
shortening is caused. In such cases FerriSeltz can be used as a negative contrast agent to black out
the signal from intestinal fluid. It is also useful in single thick slice MRCP, which is potentially affect-
ed with a superimposing of intestinal fluid. Milk-FerriSeltz emulsion can also be used as a negative
contrast agent. As this emultion is distributed even in the jejunum, it works as a negative contrast
agent in Tz-weighted MR urography.

At a slightly high concentration, such as a three fold higher than normal concentration, unique
characteristics can be noted. In this case it can be used as both a positive contrast agent (less T2
shortening) in short TE MRCP. It can also be used as a negative contrast agent (predominant Tz
shortening) in long TE MRCP.
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