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(E) FIESTA (fast imaging employing steady
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# & O SNR I (B & O SNR + I i
#D SNR) %KD DEN 1.0 KDEVWL D
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Table 1. Parameters of MR Scanning
(A) (B) (D)
. Rager ©) (E) (F)
MRCP (Thick  Thin slice FSPGR
Slice SSFSE) ~ SSFSE  FSET2WL o Ppgyy FIESTA DWI
TR/TE (ms) 0 /698 /103 2000/82.6 120/4.2 4.5/2.0 4400/80.9
FOV (mm) 280 280 280 280 280 280
(280~400) (280~400) (280~400) (280~400) (280~400) (480~480)
Slice thickness (mm) 10(6) 10(6) 10(6) 10(6) 10(6) 10(5)
Matrix 256 X 256 256 X 256 256 X 256 256 X 256 256 X 256 256 X 256
(256 % 256) (256x192) (320%x192) (256x%x224) (224x288) (128x128)
Flip angle (degree) n/a n/a n/a 80 75 n/a
B value (s/mm?2) n/a n/a n/a n/a n/a 800
Number of excitation 0.56 1 1 1 1 6(4)
Scan time (s) 1 1 20 24 9 106(141)

() : method-No. 2

2008 -5 H 2 HH 20084 11 A 27 HAKGET
JRIEE Ko

T569-8686 KE/ffmlii KENT 27 RIRKESBERAM B berb R BCHEE  BEH &



MR HI#EIER A (v 7 B b gk O ekt

TAZB.D.: 154, FS. 1 Wik : 74, 24
B 104 THRE LA, BEBIIHELLRL
6 DY —r v AR, ¢XTASSET (ar-
ray spatial sensitivity encoding technique, re-
duction factor: 2) #PfM L7z, 7721, REH
EHBER Y )V 2372 72, Table 112
RSz Rd. EHEEST %1, 248 GE
#54 SIGNA EXCITE HD Echo Speed Plus
15T #H 7.

ERARAIOHER, MK, KRAE

B.D. OFER G i3EAL~ VT v UKFI T, 1
Xy 7 (250ml) Hi236mg (R HVELT
10mg) REFEhTW5b. WIROZDIDEE

E . = =
EHBBEE
L X X Xoia)
0000e
S 2 52
@l e R
@O
@@@@@@
FerriSeltz
t OO®OE
} @O
Wﬂ@aa@a@
7

Water  Concentration (%)

B AIEET, 1REICOE 1Ny 7T 5.
FS. OXERFIE 7 T VST VEZ AT, 1
‘W 3gHIZ 600mg (Fk& L T100mg) MHEE
NTW5h. BREB LUK OB THE B AIC
18% 300ml OKICHEP LEOERSG L, HE
WG T2 WECHET A ENTES.

& R

1. 77V b ADE B REIE

Fig. 1ic7 7 v F ABEB 2 fl & AE v Y ORL
B %79, B:SSFSE & F.S. & ic 5
WCT —F7 7 7 P OFREDRTD L (EEHD),
C:DWI CTIHEKELEBFELFEL L (HE
F1). B.D. CidAEL%anr-7. Fig. 21255

Fig. 1. Layout of spitzs and example of phantom image

A : Layout of spitzs B : SSFSE (c0/698 ms) C: DWI

Bothdel and FerriSeltz were individually diluted with water and put in
position in order of concentrations shown in A and an image was taken
for 6 sequences. High level of FerriSeltz caused artifact (black arrow)
and skewed image (white arrow), while Bothdel did not cause them.
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Fig. 2. Signal intensity change in phantom for Bothdel and FerriSeltz diluted with water

(a) shows the measurement result of single shot fast spin echo (SSFSE) used for MRCP imag-
ing and (b) shows the measurement result of other sequences. In T2-weighted images of (A) to
(C), Bothdel showed large decrease of signal with potent moderating effect as the concentration
became higher compared with FerriSeltz. In Ti-weighted image of (D), signal intensity in-
creased with increase of concentrations of both Bothdel and FerriSeltz.
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Fig. 3. Signal intensity change by high level of
FerriSeltz

As there is an example of using high levels ex-
ceeding the normal amount of use (2 packs),
signal change from 0% (water) to 1200% (level
of 12 packs) was measured. As signal intensity
changed similarly to that in (A) to (D) of
Bothdel in Fig. 2, in order to obtain potent
moderating effect comparable to that of Bothdel
(100%), FerriSeltz must be made to high levels
far exceeding the normal amount of use.
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Fig. 4. Comparison between signal to noise ratio (SNR) of gastrointes-
tinal contrast agent and SNR in intra-abdominal organs after taking oral
contrast agents

The contrast effect was assessed as negative when SNR of the gastroin-
testinal contrast agent (a to c) was lower than SNR in the intra-abdomi-
nal organs (liver, pancreas and spleen) (d to f) and assessed as positive
when SNR of the gastrointestinal contrast agent was higher than SNR in
the intra-abdominal organs. Bothdel showed a negative contrast effect in
(A), (B), (C) and (F) and a positive contrast effect in (D) and (E). Fer-
riSeltz 100% and FerriSeltz 200% showed a negative contrast effect only
on the diffusion-weighted image in (F) and in all the other sequences, a
positive contrast effect was observed.
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Table 2. P-value Table

contrast  C.A in stomach-organ (A) Th'<B)l' ©) FSGP?()}R (E) (F)
agent  (CA : contrast agent) MRCP S‘SHFSS,IE“ FSETWI 0w FIESTA DWI

Bothdel C.A in stomach-Liver P <0.0008** P <0.0001** P<0.0001** P<0.0001** P<0.0001** P<0.0001**
C.A in stomach-Pancreas P <0.0008** P <0.0001** P <0.0001** P<0.0001** P<0.0002** P<0.0001**

C.A in stomach-Spleen P <0.0112* P<0.0001** P<0.0001** P<0.0001** P<0.0026* P<0.0001**
FerriSeltz C.A in stomach-Liver ~ P <0.0001** P<0.0001** P <0.0001** P<0.0001** P<0.0001** P<0.0001**
100%  C.A in stomach-Pancreas P <0.0001** P <0.0001** P <0.0001** P<0.0001** P<0.0001** P <0.0002**
C.A in stomach-Spleen P <0.0001** P<0.0001** P <0.0001** P<0.0001** P<0.0001** P<0.0001**
FerriSeltz C.A in stomach-Liver P <0.0002** P<0.0001** P<0.0001** P<0.0001** P<0.0001** P<0.0004**
200% C.A in stomach-Pancreas P <0.0068* P<0.0001** P<0.0001** P<0.0001** P<0.0001** P<0.0001**
C.A in stomach-Spleen P <0.0002** P <0.0010** P <0.0001** P <0.0001** P<0.0001** P<0.0017*

repeated measured ANOVA *: P<0.05 ** : P<0.001
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Fig. 5. Assessment by SNR in individual subjects

Ratio of SNR of the gastrointestinal contrast agent to SNR in the intra-abdominal organs (SNR
of the gastrointestinal contrast agent —~ SNR in the intra-abdominal organs) was calculated in all
the subjects and cases with SNR ratio <1.0 were assessed to have negative contrast effect and
cases with SNR ratio>1.0 were assessed to have positive contrast effect. Negative contrast
effect was observed in (A), (B), (C) and (F) for Bothdel and in (F) for FerriSeltz 100% and
FerriSeltz 200% and in all the other sequences, positive contrast effect was observed.
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Table 3.
Negative contrast effect Positive contrast effect
(A)MRCP (D)FSPGR T:1WI
(Thick Slice SSFSE) (E)FIESTA
Bothdel (B) Thin Slice SSFSE
(C)FSE T2WI
(F)DWI
(F)DWI (A)MRCP
FerriSeltz (Thick Slice SSFSE)
100% (B) Thin Slice SSFSE
FerriSeltz (C)FSE T:WI
200% (D)FSPGR T1WI
(E)FIESTA

All the subjects in individual groups respectively taking 3 types of con-
trast agent, that is, Bothdel, FerriSeltz 100% and FerriSeltz 200%
showed either a negative contrast effect or a positive contrast effect in

the sequences of (A) to (F).

IMEBEAER LI &6, TNEHD T
By —7 v 2B W, F.S. OEEA 200~
1200% £ CTEHO 5 &Ik - TB.D. LRI
DIREZEVPHEOLNSC UME; é:ht
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Nfﬁﬁﬁﬁﬁtﬁ@ﬁﬁﬁﬁﬂﬁbu%ﬁ#
HHF, RO THOERMRNR LD S & PEFE
Ihic. CORREE 251G T IWHMEICE S
N5 W B O KB P OFFEAEIRRE 2 1 5 24
Epd L. BEHOMIC LD BD. hizEEh
BEALS VI KB TEDIT & A D
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BT VRS LARSEAETUERL, SR
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fliogk A 4 (Fedt) L THEELTWAHT &
BHEPD BN T WA, Mn2t & Fedt O KF
SR A TV OKFIK & ORTWaR S % P 5
% & Mn2+ : 107k/s 1 i2%f L C Fed3*+ : 102k/
sl EREEVAD D, Mn2t 4 4 VICEA
THEIND 6 HDKGFDOAHHEE T L
DL 10 fEH VG E SN TWAID . 2kt

LFS. OFet A4 V37T VBB TFELU—F
INTWAZ, aquo SEKDEE L 0 AZ s
NEDLITEL 5 TOWADTIRRWhEEZD
NAHY. Fi, Mn2* & Fe3* |3 3d #EIC %
NEZNSWEMOBETFELHLALVETRII I
ZNS=5/2 TH5H, Mn2* |35 AL VIRRE
(S=5/2) L7V EECTHAHKITH L THED
BAC T RIETHENI K AP, Feit T
RBICEIDEAY Y (S=1/2) ##ES T &R
HMHENTWB20, P EOBEEICLD Mn2* (T
Fe3* IZ L NBBRIZY R B GHEAE & 72> T b
LEZOHN5.

R B SR D iz I 35\ T B.D. 1% Fig.
4 o T FE G ((A)~(C)) THRH (g &H
B O\ SNR #R L7z, ##iC (A) MRCP
=AU/ AN B8\ TC SNR O b TR IE e
WEDLIBHITEWSNR 2R L2 &I,
MRCP HoHE#A L L TNy 7757
FESOBREDGRICEN TS Z EERL T
. Fi, TisEfMmE & o (D) FSPGR T3
SNR 2 IEIER SR & 0 & <, IERENIERS (h) &
FEREORE OB EENELTRTE05
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Ferri Seltz 200%

Bothdel

B-1,F-1: MRCP(Thick Slice SSFSE) B-4,F-4:FIESTA
B-2,F-2:Thin Slice SSFSE B-5,F-5:DWI
B-3,F-3:FSPGR T1WI

Fig. 6. Axial image of the upper abdomen after
intake of oral contrast agent

Bothdel was put in position in B-1 to B-5 in the
left row and FerriSeltz 200% was put in position
in F-1 to F-5 in the right row. B-1, B-2, B-5
and F-5 show negative contrast effect with sig-
nal intensity of intragastric contrast agent lower
than that in the surrounding organs. B-3, B—4
and F-1 to F—4 showed positive contrast effect
due to higher signal intensity of the gastrointes-
tinal contrast agent than that in the surrounding
organs.
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ZEGNRES & D EEERHRERL TWh5
2, F.S.2 WEECIXEMEGF BT/ - 1o M5E
L2 BT L3 o 7. FS 3SR
&L TESON TV AU Rk DR T
b B.D. D kD iICE et EERERd C
Lidpo T 25 B AEEREOMHICE
WSS R & L CEET 5 L OmE LD D
2, A HNOMR Tl 72 O ARBFZE Tl
BREFS. O T Tz, Thbo
Z & &0 BD. A T AR E G Tl d i)
R, TimFAE G ClEEEERE R xR
FHEEH L LT, £ FS BBEMEEH L L
THRSNTNAET EEFF LA

] S

L fEEH AWl 461\ T, B.D.
I AEFIh B A 3% < MRCP < T 58 38 i &
DWI TRt #l & LC, 7 Tihiimg
FIESTA THtE&ERAl & L CHET 5 2 &0
I N/, FS.i3 1, 2 @ ¢l DWIIC
BW TSR A & L CTRIET 58, flloy—
IV ATIRBBHEE AR & L CHRRET 5 Z LT
mIhi-.

AROBEFILEE 35 B H AR KIS AKX
£ (2007.9 fHF) ICTBWTREL .



D

2)

3)

4)

5

N

6)

10

HBBRRE

Bothdel

$29% 15 (2009)

FerriSeltz 200%

Fig. 7. Example of MRCP image

Bothdel exhibits negative contrast effect with fading intragastric signal. FerriSeltz 200% (level
of 2 packs) exhibited positive contrast effect without fading intragastric signal.
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Comparison of Oral Manganese and Iron Contrast Agents for
Signal Intensity and Contrast Effect in the Upper Abdomen

Osamu Fujita

Central Department of Radiology, Osaka Medical College
2-7 Daigaku-cho, Takatsuki-shi, Osaka 569-8686

We compared the effects of Bothdel (contrast agent with amphoteric character using manganese)
and FerriSeltz (positive contrast agent using iron), oral contrast agents for magnetic resonance
(MR) imaging, by measuring signal intensity in a phantom and contrast effect in the upper abdomen.
Bothdel had a far more potent relaxation effect than did FerriSeltz and caused no distortion or artifact
on Te-weighted and diffusion-weighted images in the phantom, whereas FerriSeltz caused both. Sig-
nal intensity of contrast agents for MR using paramagnetic metal is known to be greatly affected by
changes in concentration and MR scanning parameters. In our comparison of contrast effect in the
upper abdomen under the parameters of MR scanning, Bothdel showed negative effect on T2-weight-

ed image and positive effect on Ti-weighted image.
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