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Early Phase II Trial of Gd-BOPTA (E7155)
for the MR Imaging of Liver Tumors

Ryohei Kuwatsuru", Masumi Kadoya?,
Akihiro tanimoto®, Shinji Hirohashi®
and Hitoshi Katayama'*

A clinical early phase II trial of Gd-BOPTA (E7155) was
performed to assess its safety and usefulness for the detec-
tion of the hepatic lesions. Seventy-nine patients were as-
signed to three groups ; a low dose group (0.025 mmol/kg),
medium dose group (0.05 mmol/kg) and high dose group
(0.1 mmol/kg). In terms of safety, Gd-BOPTA was assessed
as "safe” in 76 patients and "somewhat questionable" in three
patients including one with nausea and two with obvious
changes in laboratory findings. No severe adverse reaction
was experienced. In terms of the usefulness of dynamic study,
the percentage of more than "useful” in the high dose group,
medium dose group and low dose group were 100%, 100%
and 76.9%, respectively. The result of "usefulness" of early
and delayed post-contrast images showed more than "use-
ful" in over 60% of cases. These results indicated that both
dynamic and post-contrast early and delayed images were
useful for the evaluation of liver tumors, suggesting that this
contrast agent would have characteristics of both extracel-
lular and liver-specific contrast agents.
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Table 1 List of institutions and investigators

Institutions Investigators
Juntendo University Hitoshi Katayama, Fiyohei Kuwatsuru
University of Tokyo Yasuhito Sasaki, Hideo Yoshida
The Jikei University Shimpei Tada, Junta Harada, Toru Sakuma
Keio University Kyoichi Hiramatsu, Akihiro Tanimoto

Tokyo Medical College | Saburo Amino, Kimihiko Abe, Dai Kakizaki,
Kazuhiro Saito

Yoshihiro Hiramatsu, Shogo Murakami,
Tatsuya Gomi, Yoko morishita, Eiji Shimada

Toho University

Showa University Hirotsugu Munechika, Takehiko Gokan,
Hiroshi Nobusawa

Tachikawa Hospital Yuji Yuasa

Kanto Rosai Hospital Koki Yoshikawa

Kanazawa University Tsutomu Takashima, Masumi Kadoya

Nara Medical University | Hideo Uchida, Shinji Hirohashi

Table 2 Properties of Gd-BOPTA and Gd-DTPA

Gd-BOPTA Gd-DTPA
B e G SN
Stuctural formula ))..J“ o bt o o s
Osmolality 1.81mmolkg - H:0  1.94mmolkg - H:0
Viscosity (37°C) 5.3mPa-s 29mPa - s
Water 463 4.08
T1  Plasmain rats 6.88 4.73
) Liver in rats 14.56 7.60
Relaxivities
Water 5.65 518
T2  Plasmain rats 8.64 5.81
Liver in rats 22.34 11.77
Excretion in human Urinary 96.5% 90.7~-99.3%
(% of injection) Fecal 4.5% -
Male >12.5mmiol/k; 6.9mmol
LDsoin rats . . .> g
Female >12.5mmiolkg 7.3mmolkg

2. HERZEE (Table 2)

HEREANL, ——H A HRSH X VIRt 2 21 72 1m1sis
Gd-BOPTA (E 7155) %0.5mmol &4 3 520ml 34 7 b % f#
U7z, K OIERRR BRSO 12D v TREEEGd-
DTPA & O Lt#% Table 21255% L7z,

3. BREEBHSLUBESE

FeERE, FNORBRAEBERD S, 0.05mmol/kgh i
AELFHENZEDS, COHBERRLE LTRAE2 T
0.025mmol/kg, 0.05mmol/kg % 72130.1mmol/kg® 3 H&E %
E L7z,

w5 HEE, ERE3HEDY b, 1| HEE BEOBIRN
CISBLRTHRS L, #5813, BEEICL ) EELIC
#0fHF7-.

4. MRIRREDIG S %

LT o4 BoWfExERL .

D) AFE 5RIT1EAAEHZ B L OT25REE, 2) A#ES5E
B~105T15RFRE(E, 3)AHH%55£40~12053T1 56 mi{E

T, MRTHNEYAFIv A9 71 b TER
(e

FNENDOMRIDIRESMFE, FRHIE LTAE y2a—
T Lo, WEEThE, y'SF1xy bra-—-F46
VTEMBLZ. 727EL, F4F3v 272571 %2%ET 5
BEOWMEE ISR TOERFEIC X 27255, BHTIC
RO ERLEDNDRHAOM S % BHGRY, EEMEHE
R L.
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8. MEFHIEEASICL 2 EHDRIE

RPN ERBR I IELHRHE AN 7 4 VAR
HL7:. 4 ZOBRER 24T2o02 7FIV— 71200, &
WEOH RS TG LERIE, AADTV—TIZAL
BVEHZT A NAEEYFI. T4 EREHICET
fliL, Z0EEHEL RO EEEIEVWEREHIES
otz FEHERRS L ABRIELERMOHED 2 BRL.
FREBBAICIE, HYEDT A PERDI.
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B L RPORMEME I TEHE L FERETERL
7o, BEFRCEMORY P2V L E2HERT L1201
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L L, ARELSASNIEBEIZOWTIHE Y 250 EEMM I
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Bz, MR, FHECHTAFFMIZOVWTIEIZ Y F
RA Y ME—DIRERT, SIHEHEHE oW THEERNIC
Cochran-Armitage OEFIEME & B L7z, A EKEIZRH
5% &L, (+)UEBLIUHE+)DEEENENIIDWTHE
L7z

FEMIIOVTIMMERE R PRSI e L, [H
B LloggicowT, AEKERMS%DCochran-
Armitage DHAIMEMRE 2@ H L7z, @ OBERRESE IS
WTITHERE D LI EAYE 5% D paired t FEEZ VY, &
itk DR O A BE L.

++ [ HOTEH
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- i H
x - HIEAHE
Table 3 Base-line clinical charactristics of the patients
Item 0.025mmol/kg 0.05mmolkg 0.1 rr}mdl.rkg pvalue
L (M) (H) (42 test)
No. %) No. | (%) No. ' (%) -
Sex Male 18 (72.0) 16 (59.3) 19 (70.4) 0.561
Female 7 (28.0) 11 (40.7) 3 (29.5)
Age (yr) 30~39 1 ( 4.0 1 (37 1 (37)
40~49 0 ( 0.0) 1 (3.7 4 (14.8) 0.097
50~59 1" (44.0) 3 (11.1) ] (22.2)
60~69 11 (44.0) 19 (70.4) 12 (44.4)
70~79 2 ( 8.0) 3 (11.1) 4 : (14.8)
mean+s.d. 61.6+7.2 62.6+7.5 59.2+9.6 0.3180
min~max 39~T71 39~73 36~74 (ANQVA)
Body weight ~39 0 : (0.0 1 i (3D 1 i (37
(kg) 40~49 6 (24.0) 4 (14.8) 4 (14.8)
50~59 11 (44.0) 7 (25.9) 15 (55.6) 0.195
60~69 5 (20.0) 13 (48.1) 4 (14.8)
70~79 3 (12.0) 2 P74 3 i (11.1)
meanzs.d. 55.5+9.8 57.3+£8.0 55.6+8.7 (.7038
min~max 41~78 39~74 37~72 (ANQVA)
Diagnosis Hepatocellular carcinoma 14 i (56.0) 19 i (704) 19 i (704)
Metastatic liver cancer 5 (20.0) 3 (11.1) 3 (11.1)
Cholangioma 1 [ 4.0) 2 ([ 74) 0 ( 0.0) 0.722
Hemangioma 1 (4.0} 2 ([ 7.4) 1 (37)
Others 3 (12.0) 1 {37 2 (7.4)
No lesicn 1 (4.0} 0 [ 0.0) 2 (7.4)
MRI Supercon- 1.5T 19 (76.0) 19 (70.4) 19 (70.4)
ducling 1.0T 2 ( 8.0) 4 (14.3) 4 (14.8) 0.811
_magnets 05T 1 ( 40) 1 (a7 1 (87)
Pumer 0.2T 3 i (120 3 i 11.1) 3 i (11.1)
Injection time meanzs.d. 8.9+58 11.3+11.3 16.1+21.9 0.2002
(sec) min~max 1~20 2~60 3~120 (ANOVA)

SER8HETH2SH
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Table 4 Contrast enhancement effect
Scan Dose Noof | Markedly | Enhanced | Unchanged | Decreased | Incomplete Cochran-Armitage
time patients | enhanced evaluation 2 (4 trend test
(++) (+) €3] =) () (+4) 2 (+)
0.025mmolkg (L)| 13 | 4(308) | 5(385) | 2(154) | 2(154) | 0(0.0) 9 (69.2)
;’Uﬁm"’ 0.05mmolkg (M) | 18 | 12(667) | 2(11.1) | 1(56) 3(167) | 0(00) | 14(778) | p=0.121 | p=0.0501
0.1mmolkg (H) 15 9 (60.0) 5(33.3) 0(0.0) 1(6.7) 0(0.0) 14 (93.3)
Beween | 0OPMMOkG(L)] 23 | 4(174) | 9@en) | 267 | 8(248 | 000 | 13(565)
mreciately |oosmmolkg (M) | 27 | 4(148) | 11407) | 6(22) | 6(22) | 0(00) | 1556 | p="00385 | p=0.1786
aerim otmmoikg ) | 25 | 9@60) | 820 | 6240) | 2(80) | 000 | 17 (80
-
Beween | 0OOMMAlkg L)) 25 | 2(87) | 8(348) | 7(304) | 6(61) | 0000 | 10(&35)
Toond  |oosmmotkg W) | 27 | 3(110) |12(444) | 8(206) | 4(148) | 0000 | 15(s56) |p=02124 | p=02282
aerin. | o1mmolkg () | 25 | 4(160) | 10400) | 7(280) | 4 (160) | 0(00) | 14(56.0)
Cochran-Armitage trend test ; * : p<0.05 (%)
0.025mmolikg 0.05mmolkg 0.1mmolkg 0.025mmol'kg 0.05mmiolkg 0.1mmolkg
(n=23) (n=27) (n=25) (n=31) (n=32) (n=30)
S &
‘23 § 56241900
(p=0.1103)
27.6:605 3852559 +
2274437 (Pefomgo-) (p=0.0021") P \J'jfsfa_ 3:;51?‘}
forrs (p=0.0208") - 4321613 [ 'fgf‘;g;;a‘) /mmmq ’
(p=0.0133") (p=0.0152") P=UIT] — 2}(::01_;3'05}} 1?§f;3ggg) i {p=0.0033")
T T T T | — T T T L LI e
Pre-  between  between Pre-  between between  Pre-  between  between Pre-  between Dhetween Pre-  betwsen between  Pre-  botween  between
contrast immediately 40and  conirast immedately 40and  contast immediately 40 and contrast immediately 40and  contrast immediately 40and  contrast immediately 40 and
and 10min  120min and 10min  120min and 10min  120min and 10min  120min and 10min  120min and 10min  120min
alterin,  afterin afterinj,  aferin afterivj.  aferin, afterinj.  aftering afteriy,  after . aherinj,  afterinj
Mean+5.0., paired-t lest vs pre-conirast, Mean8.0., paired-t tast vs pre-contrast,
#:p<0.05, += 1 p<0.01 *:p<0.05, v+ :p<0.01

Fig.1 The signal to noise ratio (S/N)of the liver parenchyma

HBRRER

1. BEER (Table 3)

SEIOHERTHR L 572013, 0.025mmol/kgf 5.8 (1L
T, LEF)2560, 0.05mmol/kg#% 5B (LLF, MEE) 2741,
0.1mmol/kg#x 5H#E (LT, HEE) 276105798 CH - 72, 79
BIFTTBI THRAND HRFEERE, BY O 2 BlidE 4 i
%, 7ERTHMOBEY S, REELSKELET-.

WEDHK G N o 72LEED 2 6, HEEO 2 BlldikEs) R
BLUFHMEOFHEATR D SRR, EEHEBL O
B OFFlixT SIILE2360, MER76I, HER25HI, 51754
Lhofe, TNLDBEFRIR IASNT, 3 Bi%
THZIERRYLEEZ LN,

2. ERHRAE
)32 h 5 R MEFEZHIR (Table 4)

& & OB D a2 > b5 2 F o RIE, 58

ATIXE LR, 74539272571 CldgEr2micg

20

Fig.2 The tumor-liver contrast to noise ratio (C/N)

BTidews, ARICHEVER LTV, B5HEZ~105
T, HETR LS, LELMBCTRFARETH-7:. ¥
7z, #5%40~1200Tld, LEAR LKL, MEBELHET
FRETH - 72, JRIGFHHITIE, 2FSHTIIF3Iy
7 A5 T4 TOWEHEIRLE» o7,

2)S/N, C/N (Fig.1,2)

SINOFGRIA T 52 b1, LB, MEE, HEET, #%
SEZ~10GPENFN19.8%, 24.2%, 43.2%, 514
40~12093%%22.7%, 27.6%, 38.5% L itatEmic g &8
L7z (Fig.1). 45540~ 1205OWE{ETL, METIX
RS ERE~ 1053120 LTS/NASEINL, HEETH b2
TLADAT, REXKOBBEMENRECERT LI L
RENT

C/INDIZSHIx 3 A2 LRI, H5EE~ 105 TIEHEE
T170.1% L MEATFRYCAZITHEM L 72 (P < 0.01, Fig.2). #%
540~12097 T O MEET122.3%, HEET125.3% & #EH200
ICEBEICHEML 2 (L HI1ZP <0.05).

HAEREE $56% £85
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Table 5 General assessment of contrast efficacy judged by doctors
Scan Dose No.of | Markedly | Improved | Unchanged | Worsened | Incomplete Cochran-Armitage
time patients | improved _ evaluation z () trend test
(++4) +) €5 () () (+4) z (4)
owmmmgu) 13 2(15.4) 8 (61.5) 3(23.1) 0(0.0) 0(0.0) 10 (76.9)
;'g’;j”“f' 0.05mmolkg M) | 18 | 11(61.) | 7(389) | 0(00) 0(0.0) 0(00) | 18(1000) | p="0.0082| p="0.0208
0.1mmolkg (H) 15 11(73.3) | 4(26.7) 0(0.0) 0 (0.0) 0 (0.0) 15 (100.0)
Baean (o0Bmoigl)| B | s@wm | wies) | elet) | 26 | 000 ) 1ed)
;”3??3'3?.1"’ 0.05mmolkg (M) | 27 4(148) | 16(593) | 6(222) 1(37) 0 (0.0) 20 (74.1) | p=0.0757 | p=04773
aferin. | o 1mmolkg (H) | 25 | 9(360) | 8(320) | 7280 | 140 | 00 | 17(680)
Between |0OZMMIkQL)| 2 | 2(87) | 12(522) | 7(04) | 2687) | 000 | 1409
TSSJE 0.05mmolkg (M) | 27 3(11.1) 15(55.6) | 8(29.6) 1(37) 0 (0.0) 18 (66.7) | p=0.0543 | p=0444
afterini. | o 4mmolkg () | 25 | 6(24.0) | 10(400) | 8(320) | 1(40) | 0(00) | 16(640)
Cochran-Armitage trend test ; # : p<0.05, #* : p<0.01 (9%)

F/z, CNIIRGEZR~ 105D 5#40~1205312 1
REFT LR - Tz,

3) B2HRED M _EMEIC A 3 2 #8 & FH (Table 5)

FAF 3w s AT 4TI, MELD EOHRT2HD(+)
PET, G+)IdHEREL LA L. H5EE~107
T, (+) D ETIZBMER FRAFEIIA S NG o 7225,
(++) IZHBEETIR L Do 1. 5 5-H40~12050ThH, (+) L
FCIEBRE R A SN D o 72985, (++) 130T
A E T VAR T A L.

F7:, B EOEFNIEZGHT, Y4+ 3Iv 27 A8T
4D b 57}‘0 7=,

3. MEH L VLA

ME R L OCARUZEERAICRIE & 2 2B AL Nk
Doz,

4. BIfER

FIERE796) 2 B (2.5%) I2A b7z,

1 BUIHBEEDIFPHTIER ORI T, EAR 3 S TREDE
s - TEHEASHIR L72AS, RIGHET 3 SRIERIZTER L.
WE L VBROFRZ DL, HEH & ORRBRIEARH],
BAE L I [ehES Y | & L.

b9 16liE, MEEOLY J — WiEADBEEDH 5 FHll
FEDIEBIT, H5-51050 TR CBE O KB RIERKD A 5
iz, RGBT 3 BEMBRIERIEE L., EHLoER
BIRIETBEDORE B ) |, BHERSRE SR L HES
=,

5. BFEREBEEREH

AERFH & DNRERFREBETE LV BRIREMOLE)
&, 1Bl21EAR SN, FORARE, RIILEREOBD,
KOLEDPE I, ~7 b2y MEOBED, I LE
YD LR, GOTO LEAK2MHE, AMIRKOWL, ~E/ 1
¥ raomd, GPTO LA, Al-PO LA, LDHO LA,
BUN® L5, Clo -5, @&EHAOEL, TVT I DR

BEIFTH -7,

TR g#ETH25H

6. BHERLE (Table 6)

LEED 1 B, HEED 2 BT (&) &% LA OER I 4L
T)T, EeticME IR 7. ()03 ERIE, LET
13, ARIMEFE(404—361 X10Ymm*) BELUNT 21 v ME
(39.5—35.2%) DL, KD LR (3.7-5.5mEq/l) 34 b7z

), HEETIE, BEOEL - BEMASFI L6, FRIEkE
(457420 x 10°/mm?), ~NEZ 0K »E#(13.9—12.9g/dl),
AT P71y ME41.6-382%)BL TN T I 7 (4.4~
3.8g/d1) AL L7 BITdH - 7.

7. BHRE (Table 7)

(+)LJ' Fi3HEIKELTER L.

G T RASIC & B SR HREE (Table 8)

5*4’ FRo s AY T4, HE5H0~ 12050 TiE, (+HL
E, +4) EDHEIENICABICHEICKRTFL LA L.
37, HEE#~105TIE, HUEEIMETRLIS,-
7o (++) CUBE NI EE T WS HEIE > TER
L7z,

9. EMER

Fig. 3~5\2ER % 2R 5.

E

AEIDERFRAIBIIEIC DWT

FHEHGES~ 10778 L U 5540~ 1205-Tld, FFEHE
DEBIREE IR s h, FEE-EFHOI>Y M7 A MEK
EL BT ENEARBRIIBVWTOHR SN, AFEIRSIC
X 2 FFIESE MR ZE D B R RE 1) L O A 0w THRES
$5&, [HEJLER, ¥4+ 3v2 A% 74 TiE, ME,
HEET100%, LEETT6.9% & BIFRiERAEF O, #atsny
COEELRHRKEE RO, BEEB~107B LUK
5#40~1205Ci3, [1AEJ2LEIZE&RE58T60% % B2 T
Wi BIR5HEICBIU AMEHEN L EEERED 2o 12
A%, MEE, HEEICILEE L TLEETRZITRED A L0 & HME

=

21
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<, 47120.05mmol/kgh OISRz OWTRE LT\ <

REEEZZLNT

z B,

= B
RILI

[ L DA LRl 54240~ 1205 CHEHEMIC A E 2
BERFELROTBY, 4BOBIE 1B THEEE
HIZDOVWTDOE SR AL ETSH 5.

WESENOBWETIX, ¥4+ 3 v 7 AY 77 2efs

Gd-BOPTADRTiE S 51 5 FAEAR 5 1 41345

HTRORFThHo/:, BEER~100%E L UHE5%
40~12057 T3, [MEILLEA60% %482 THY, B2k
WEHRTHAH LEBDbNT,

F5EHR~ 1058 L U540~ 12050\ CEHEER
KON RO ERERD, HLEICI2 DR )
WD VEENIERE 2o/, Z0EIT, FHERMEE

CHEZRRKIZLAHETIR

Table 6 Assessment of overall safety

No. of Quite safe Somewhat Moderately Considerably Cochran-Armitage
Dose patients questionable questionable questionable trend test
=) (+) (+) (++) -9
0.025mmol/kg (L) 25 24 ( 96.0) 1 (4.0) 0 (0.0) 0 (0.0)
0.05mmol/kg (M) 27 27 (100.0) 0 (0.0) 0 (n.0) 0 (0.0) p=0.8154
0.1mmol/kg (H) 27 25 ( 92.6) 2(7.4) i 0 (0.0) 0 (0.0)
(%)
Table 7 Assessment of usefulness
— .
No. of Very Useful Unuseful Incomplete Cochran-Armitage
Dose patients useful (+) (=) evaluation 2 () trend test
(++) () (++) z (+)
0.025mmol/kg (L) 23 2(8.7) 18 (78.3) 3(13.0) 0(0.0) 20 (87.0)
0.05mmol/kg (M) 27 9 (33.3) 16 (59.3) 2(74) 0 (0.0) 25 (92.6) p="0.0145 | p=0.1369
0.1mmol/kg (H) 25 10 (40.0) 14 (56.0) 1(4.0) 0(0.0) 24 (96.0)
Chohron-Armitage trend test ; *: p<0.05 (%)
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Table 8 General assessment of contrast efficacy judged by committee

Scan Dose Noof | Markedly | Improved | Unchanged | Worsened | Incomplete Cochran-Armitage
time patients | improved evaluation z(+ frend test
(++4) ) ) (=) (x) (+4) z (4
0025nwn0W@(L) 13 5(385) 5(38.5) 3(23.1) 0(0.0) 0{00) 10(769)
gﬁﬁmc 0.05mmolkg (M) | 18 11m1ﬂ 7(389) | 000 | 0000 mom 18 (100.0) | p="0.0404 | p="0.0208
0.1mmolkg (H) 15 11 (73.3) 4(26.7) 0 (0.0) 0(0.0) onon) 15 (100.0)
] I ! ( { 5
P ol I T O I I I L R
o joan | 0.08mmolkg (M) | 27 | 6(222) 15'593) 5(185) | 0(00) | 0(00) | 22(815) |p=02897 |p=0.1223
afterin- 1 otmmolkg (H) | 25 | 7(280) | 12(480) | 6(240) | 0(00) | 0(00) | 19(760)
L R I R L R L R
Hoand 005mmolkg M) | 27 | 5(185) | 15(656) | 7(259) | 0(00) | 0(00) | 20(741) |p=000%4 | p="0.0227
afterinl. | oimmolkg (H) | 25 | 9(s60) | 12(480) | 4(160) | 0(00) | 0(00) | 21(840)
Cochran-Armitage frend test ; * : p<0.05, #* : p<0.01 (%)
Fig.3 Hepatocellular carcinoma (62 years old male)
On precontrast T1 (A:SE600/15,B:FLLASH100/6,70) and T2 (C:
FSE3500/103) weighted images, only one of the diffuse tumors
is demonstrated in the right lobe of the liver as a faint low and
high intensity mass respectively (arrows in A,B,C). Liver cyst in
the medial segment of the left lobe is demonstrated as well de-
marcated high intensity mass on T2 weighted image (arrow head
inC).
On dynamic study, these nodular tumors including the right-
lobe mass are remarkably enhanced at 15 sec after 0.1mmol/kg
Gd-BOPTA injection (D) and this enhancement is not seen at more
than 30 sec (E). These tumors are demonstrated as relatively
low intensity at 1 min (F) and 59 min (G) on breath-holding T1
weighted FLASH images respectively. These multiple liver tumors
except the largest one can not be seen on T1 weighted SE im-
age at pre-contrast (A), 3.5 min (H) and 68 min (1) after injec-
tion. The breath-halding T1 weighted FLASH including dynamic
study using Gd-BOPTA is quite useful to detect hypervascular
small hepatocellular carcinoma.
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Fig. 4 Hepatocellular carcinoma (70 years old
male)

On T2 weighted image (A:FSE 4000/102) and
precontrast T1 weighted image (B:SE 400/12),
no obvious tumor is seen in the liver.

On T1 weighted image obtained at 5 min after
Gd-BOPTA injection (C), the liver signal is ho-
mogeneously increased and a well-circumscribed
hypointense mass is clearly noted (arrow). This
tumor-liver contrast still maintained at 67 min after
Gd-BOPTA injection (D).
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Fig.5 Hepatocellular carcinoma (44 years old male)

Precontrast T2 weighted image (A: SE 2000/80) clearly shows round hyperintensity area in the right anterior superior segment.

The tumor is noted slightly hypointense on precontrast T1 weighted conventional spin echo image without breath-holding (B: SE 500/20).
The signal intensity of the tumor becomes higher than that of surrounding liver on conventional T1 weighted image at 3 min after Gd-
BOPTA injection (C). The tumor is not visualized on conventional T1 weighted image at 42 min after Gd-BOPTA injection (D).

The tumor is noted slightly hypointense on precontrast fast T1 weighted image with breath-holding (E) as well as conventional T1 weighted
image. On fast T1 weighted image with breath-holding at 51 min after Gd-BOPTA injection (F: SE 167/15, FA=90" ), the signal intensity
difference between the tumor and surrounding liver becomes greater than on precontrast image.
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