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MR Imaging Oral Contrast Agent
Mixed with Milk for the Small Intestine

Shinji Hirohashi, Rina Hirohashi?,
Hideo Uchida?, Satoru Kitarno",
Miyoko Tanaka®, Naoki Matsuo"
and Hajime Ohishi?

To investigate the usefulness of MRI oral con-
trast media in enhancing the entire small intestine
using FerriSeltz (Otsuka Pharmaceuticals, Tokyo),
which contains ferric ammonium citrate, we
compared the relaxation times and taste of 7 kinds
of contrast media (Milk FerriSeltz A-G) that con-
tain FerriSeltz dissolved in 7 different ratios of
distilled water-milk. We also compared the homo-
geneity of the contrast enhancement of the entire
small intestine on Tl-weighted images between
Milk FerriSeltz-F ( a mixture of distilled water and
milk at a ratio of 1: 5 with FerriSeltz), which was
found to be the best contrast medium based on the
relaxation times and taste, and Milk FerriSeltz-A
(distilled water with FerriSeltz) in 10 healthy
volunteers. The T1 and T2 values decreased as the
proportion of milk increased. The T1 and T2 values
of Milk FerriSeltz-F were 71 msec and 28 msec,
markedly shorter than those of Milk FerriSeltz-A

(340 msec and 290 msec). T1-weighted images taken
with Milk FerriSeltz-F showed more homogeneous
enhancement of the entire small intestine than those
taken with Milk FerriSeltz-A. There were no
adverse effects in these 10 volunteers. Milk
FerriSeltz-F seems to be an ideal oral contrast
medium for enhancement of the entire small intes-
tine.
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1. EBErHE

FerriSeltz 600mg (Fe & it 100mg) # #E8 K
& #—?Lo’)?f'u A2 2 2 T O R 300ml 12
iR L 72k s (Milk FerriSeltz) # ERG L.,
INHbNTLE T2EZWEL, BE5HEEL SR
7z Milk FerriSeltz o) &l # 47 - 72, 7883 K
GREEW O HAE K, FIIEHK 3.5 F37L%

1) Department of Radiology, Nara Medical University / 2) Department of Oncoradiology, Nara Medical University
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vtz 7THi%HO Milk FerriSeltz # fiEnkd 5 72 DERIRIA FPE & WS 9 5 BT, #dR 2>
DD K EFFLNEALIE, A;6:0, B; 5: T4 710 A (18—34 ik, “F¥)265k) % X4 &

1, C;4:2, D;3:3, E;2:4, F;1:5, G; L TR F ot #2471 - 72, Esilieb-aio T1 5%
0: 67T, BObsdikix Table 12T & T R WS % Bef% 1%, Milk FerriSeltz-F 300ml
H 5. i MR i3 AE0E 39 19T & G L, 30l B - I & R B

{7 BEM 250/80 T4 1, TI{tilZinversion reco- A4 3 %0 & L 72 Milk FerriSeltz-A
very #:;, T2l CPMG #:% Hw37CicB T 300ml #aEhn L, I T1 o ek k% % g
3al e L7z, w2 L T K 300ml B L O L7z, & 50z W B o 6] -— Bk 1 [a] Bk i B4l
R 3L300ml & H vy, RIS T1, T2 4 WsE L MRI # #g{%:1%, Milk FerriSeltz-A 300ml % 4&45-
2. Fzf, INLOIHEHOBEE I Fer—0 L., 304r# 12 Milk FerriSeltz-A 300ml % 38 il
ELTHWRHRBHER E & Licimlod T 2 LT T1 sk Mg % i U 7z, Medenli 3 i
Bl AR, BEAFo-AofICE~ TI E L, MEEOERERRSH - B T1 i3k
500msec, TE 20msec, averaging 2 [ul, {4~ Wrig%= 774>~ F{EL, 2L R 774710
b1y 7 2256X256 0 T1FHRAE > = a0—ik A 20 ey MR &% 7 AoHERIC LD, 4/
# L tF TR 2000msec, TE 80msec, averaging Wtz BT B izl oA & iRz o 1) H 22w
208, #H{gE~FY) v 7 A 256x256 > T2 i # 2 T, HWEHIZHOWT 2 sl TiHiiL 72, %
Errxa—gTidgl 2z (Fig 1), Witz 7 Ao B, BRI E Y H—i 8 15T 858 MRI
RIZ>F4TI2LN, #nFhoMilk Fer- i, T1omai& & L Tix TR: 400msec, TE=
riSeltz & #MHEIZDWT 1 (ZEE Az ) 20msec DAL > T a—i:d iz,

65 (JEEICBWLW) 3 To 5 B Tl
L, Zis o FEl%E ke TREM L 72,

. . & %
2. BUEERRAVIREY
FEHERORE The b BRI 720853018 & AUz 785K 1, e
EHEFLA 105102 L 72 Milk FerriSeltz-F 300ml R EFIOREIKERLLZAPLGET

®®
®
G") (@

® oY

(A

Fig.1 Comparison of the intensity of 7 mixtures of Milk FerriSeltz (A-G), water, milk and copper sulfate in the

sampling test tubes

(A) Schematic map of each sampling test tube

(B) SE (500/20) : Pure distilled water and milk show low intensity, but all 7 mixtures of Milk FerriSeltz (A-G) show
as high intensity as copper sulfate on T1 weighted image.

(C) SE (2000/80): The signal intensity of each Milk FerriSeltz decreased as the proportion of milk increased.
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D THED Z W7o Milk FerriSeltz Iz 31+ 2
T14E, T21fEix, ZZBEKOAIZT7 =) LNV %
# % |_ 72 Milk FerriSeltz-A #° 340msec, 290
msec Tz b & {, FerriSeltz % i&» 48 ki
MY S4&FHNEAEHIKE VI E T1HE, T2 it
I EHEL, 3o a ML 722 Milk
FerriSeltz-G T 64msec, 28msec & it & %i 7 -
72 (Table 1). L# L, Milk FerriSeltz-G i1,
FerriSeltz 3 5E &2 2 L Tv e 5 72, Tl
G TR Milk FerriSeltz iz 13 &
A EZEIR L, T2 ToERahS iz Milk
FerriSeltz-E,F,G TIE{ES £ R L 7z (Fig 1),
BRAERBR DR R L, MEEEEZ v T Milk Fer-
riSeltz #NHTIE, Faftb &<, G, E, Ao
NET&H - 72, § 7% b Milk FerriSeltz-F ¢ T1
fii, T2Mll%Z N4 Tlmsec, 44msec Th ),
Gl L TR, TI1 @G IR
HIC2EiZ %, WRESBRTIREN TV, Lizds
- T, #E&MIz Milk FerriSeltz-F # RO
A HE L, FERARBET I RIN L 72,

2. BUBRRRAYARET

K77 4710 Az, Milk FerriSeltz-A *
Milk FerriSeltz-F ##45.1_ 7248, 7 ADHE#
2 & > UATh Nz &/ NG DEEH DA & WED
H)—tEn lele T, BTl 50k % Tk
a7z hY, Milk FerriSeltz-A o h AN

MRI #E LGSR k200555 5

WEBREHELRLLDHA2.3£1.9 A, Milk
FerriSeltz-F O AN T w3 L HE L 72 4 s
4.7£1.9AT, ZERAKDA LN L ZZH K » 45
# 1.5 TiRA L2 iic FerriSeltz % M L 7
FaEn Twv7z (p<0.05) (Fig 2),

£z B

WEDEWEH O MRI 28 %479 121%, Wb
WEEEHICHE L CEREICFE L, W0 &85
ligd & 2 BHREIC AT 5 2 EASRTTRTH B, L
7L, W% MRIZWICEIT 2 T1, T2 iag§4%
T, Wb & Y L D1E *%‘*f}i‘af“:miﬁ (2207

W7z, MRI HTE LA SR A B L 70

Mmmﬁuﬁwmatf,%<mﬁm#%%

SN, SEZTFTUWEOIHHAIGAALNLTW S

, BRI TEHEMS E L TBGEEHFTEN T )
%) Lt. F 1A ¢l FerriSeltz A TH 3,
@ FerriSeltz i3, 728 T>E=7L.%F
B & A BN LEERAITH ), EE RS
it TdH % 600mg % 300ml DKz HEH L THET
HE, H, +THEERLE L TEBO—EE T
2%, T1 MG TrESE e L THEICRHEE A
530 L L, ZoOBRSETIETEAEO®EY
IR H0Th B fesbic, HEOBEFVLETH
A%, HIZHIRL TS T 5720 TlE, EEsI

-
—

Table1 Relaxation times and taste value of 7 mixtures of contrast medium with FerriSeltz dissolved at

37C at various proportions of distilled water and milk.

FerriSeltz Water Milk T1 value* T2 value**
Taste value
(600mg) (ml) (ml) (ml) (ml)

A + 300 0 340414 290:+33 2.3
B + 250 50 1807 137:£19 1.6
C + 200 100 132:£6 94414 1.6
)] + 150 150 1023 624-10 1.6
E + 100 200 31+1 55412 2.6
F + 50 250 7142 44411 33
G + 0 300 6d+1 28:t6 29
Control - 300 0 36614110 3607737 34
= 0 300 209571 94440 37
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Fig.2 Comparison of pre and post contrast MRI using pure distilled water (Milk FernSeltz-A) and distilled water

©

mixed with milk at a ratio of 1: 5 dissolved Ferriselz (Milk FerriSeltz-F)

(A) Pre-Milk FerriSeltz-A contrast MRI: Small intestine is not clearly identified.

(B) Post-Milk FerriSeltz-A contrast MRI: Small intestine, mainly ileum, is clearly identified with high intensity.
(C) Pre-Milk FerriSeltz-F : Small intestine is not clearly identified.

(D) Post-Milk FerriSeltz-F : Entire small intestine and stomach are clearly visualized as homogeneous high inten-

sity area.
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=2 fi L wWie it § 2 &R 1% 5
otz ARG BBYE, 3 TSGR A
AP & L7z FerriSeltz # HwWT, 4/ Eoikie

WA T AERNEERETHZ L TH B,

I BB —IC T B 2oz Li, Tart & 13
oil emulsion # fEW L Tv» 259, FerriSeltz i3
DUETHIED B RKWHNTH 5 128, KLUNOED
FHTRETH 5 L E 2, ReQMiELeETH,
i EHI O B e & Z SR E O A SRR T
343 EFHLEZ. LaL, FHoA&TIE
ISR TE L 50T, BEKTHERL TH S
FHERATE L) HHEEEREL, WiEORE
a2z 2 e e L 7z, 4FLIEERK E 1
HLTTIUHEIGE W2, B Romimd W
FEL 722, EBICIET2ELE W, Frn
FHLIZ N2 — 720 ATIEREBKDATHE
L 72354 LIRS EFME 2R L 72,

R T4 T2k 2REERTIE, F9E2E5E
Zrv» Milk FerriSeltz-A T4 22l & Al £ TP
ERNR 2185 Z & H T & 1255, Milk FerriSeltz-F
e L 2 BRI OIS EIC ) —caAm L, B
B ZOMOWRR L DB DES L %), HRA%E
DD o Tz, EEEO MRI 2z B v Tit, g
& DR OEZE & & I ) v oHifER & D
ANC B H, HHAEIPREEI NS, KE0iEE
FZokSm e FEETIIHEETH Y, Y Lhjm
HiZz TE sz 5o 5 %ikgx ¢
DIFHDIER, EMY &EDGHDOTRFNETH
5,

R

MEAE O E HIYE L OO bE S
(7= )eny) 2HCLEA, BEEE L TKkD
HAEHVD LN LAFEMZ 22 HEHTL, T248
HERI AR, F 7, K 0N¥H—icae L, iER

L5 DEETRAT 2 Z &R R b FH T
Harek Jb“ﬁd&é‘ hiz,
X K
1} Ehman RL, Kjos BO, Hricak H, Brasch RC, Higgins-

2)

3)

7

8)

9)

CB: Relative intensity of abdomonal organs in
MR images. ] Comput Assist Tomogr, 9: 315-319,
1985

HNER, KA M, wA4E=E, flb 0 MRI M0
A (OMR-12200) o) E& PR HS IT AHRCHE, 72 &
GAE 79 0 1913-1922, 1991

JEREMRG, FTH B I, B =4, Al R
ITT A 5% B B & A & A 722 MRIH &% 11 38 8 #
(OMR) @& Wiey A Hdk. 2 Wi & EH 80 @ 168-
178, 1992

wET v, PRI, PREISE, =W R 7 x
EEEET v =7 LR A E LB L Wi OPE
Al MRI S5 i ER @ Rz >n»w T, HEg
EiE 10 114-121, 1990

WERRE T, PR, RIS, SURED C MRI
MR AL R OBRSE O 12 D IEREDFZE | 7
YREBT ' =7 Ak HEAMENR. BB
10 © 521-526, 1990

MR, WA, HEHRT, i BRrNE R 2
IEEET & =7 402 & B B MRI 2 MWitiEo
it BEEEERE 11 :182-187, 1991

F &, EHfk, ZHRA, £—= 7/
BT = LEENS T ARNEEAEHVLY
#i> MRI, Wifg2Wr 12 : 580-588, 1992

Li KCP, Ang PCG, Tart RP, Storm BL, Rolfes R,
Ho-Tai PCK. Paramagnetic oil emulsions as oral
magnetic resonance imaging contrast agents.
Magn Reson Imag 8: 589-598, 1990

Tart RP, Li KCP, Storm BL, Rolfes R], Ang PGP.
Enteric MRI contrast agents : comparative study
of five potential agents in humans. Magn Reson
Imag 9: 559-568, 1991

64

AR S o4 8%



