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Fig. 1. Enhancement patterns of hepatic tumors by Gd-EOB-DTPA en-
hanced MRI

Gadolinium-ethoxybenzyl-diethylenetriamine (Gd-EOB-DTPA) acts as
both an extracellular and hepatocyte-specific contrast agent. Therefore,
Gd-EOB-DTPA allows combined dynamic liver imaging and hepatocyte-
specific imaging in 1 MR examination. Functioning hepatocytes take up
Gd-EOB-DTPA in the hepatobiliary phase, which occurs approximately
15-20 min after injection. Gd-EOB-DTPA works as a T1-shortening a-
gent at both arterial phase and hepatobiliary phase. Thus, malignant
liver lesions such as HCC, liver metastasis are spared the contrast uptake
that occurs in the surrounding liver parenchyma. But, benign liver
tumors, such as liver hemangioma and cyst, also show no contrast uptake
at hepatobiliary phase. Therefore, all 4 liver tumors show hypo-intense
relative to liver parenchayma at hepatobiliary phase.

But dynamic phase can differentiate these 4 tumors, when HCC, meta-
stasis and hemangioma show typical arterial enhancement.
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Fig. 2. Hepatocellular carcinoma (HCC) and liver hemangioma in a 55-year-old man

Liver hemangioma shows hypo-intensity nodule (arrow) at pre-enhancement T1-weighted image
(A), peripheral nodular enhancement (arrow) at arterial phase (B), transient enhancement at
delayed phase (C ; at 3 min post injection) and hyper-intensity at T2-weighted image. Whereas,
HCC shows iso-intensity (arrow head) at pre-enhancement T1-weighted image (A), early stain
(arrow head) at arterial phase (B), wash-out at delayed phase (C) and hyper-intensity (the sig-
nal of HCC is lower than that of hemangioma) at T2-weighted image.

WA e nd b (FNEETE 2 5%
ISR DTN L ARA TOWLSEFTRA RGN
%). %7z Fig. 2 ICIFHIRIE & i IE O 5
DWTRT S, BRI TOMR/ T —v & &b
I T2 AE R CORSMELEETHH I &
TS Ty (e A g L »
b T2 SRFAME R TOEE 5 ORE ATV E M
EADE

ek HOWMED L >I12, EEIFEEICRS
N AR OB & B S LT
%56 . Gd-EOB-DTPA & MRI O %k Dk
TNEHFRE M C ORISR HEE OB S Th %
B, COMTIEIFIE dERORBET AR 53 5
IZON R FAFFEBICHAESE B I 7% A A D B

102

0, B OB 2 5 A EEME A E .
L 2 UG S L EE 28 e < 7 i g2l
O TiEMBIC BT HE FHRENE < 72 2R
BHY, HxOBFTid GAd-EOB-DTPA 7%
RAERBLL /2o PS5 A MO (EFEEE
SSRGS ME) T E S L
TWEkEZLNS. TNEL FERRE LK
AV LU Ty FEMG L LY THI
LTWa.

—75C, Gd-EOB-DTPA 5 MRI 4 AT
MDY A7 7 7 7 X —T b DOBEFITH L T
SRMITINAHIZON, HIEHETOAIERS
NAHRBHID L SBBRIND LDk -7z, fiB
DIFRER L EGZE TR S N 7o,



Gd-EOB-DTPA i

AN KSR 25 T\ F F IR PRI 70 Bk 258
bnolldbdsn. HRETEIFAEREALE L
INBHTEL%L, SHRITUIBRIES TORER
Wi & OXHHEAE TN A0, EBRIRIICIE Y OBR
THHAERKRELT D 2, B 5 I HTF IR G 5 2 B

WM B0ERT I ENEETHHD.

AR MRRaRE O TR AR O
REERSFE R

E AT MR A R R O A T R R &
7% 0 IEHETAR & OB RS WIRRY, MR
R TH 5. @o B O ks & PR
(LR OFEMAOREF A4 L, HRICHEVESE
% FsH U2 - BivE S SR 2 T L AR5 E
FERIRA OB R AR ehb fiiN L AE RS 5. SRR
EOER], +7xH DN & B AR fudE o8
BN, MRS - NE—, S BT
HEOMBES DD ERZIHIRE L L%
V. L L, BIETHZE 2 L heat-shock
protein (HSP) 70 2 HHHFF73A & DN % [X 5l
TAHAREOB W — N — L A REELD
%9, SHRITHEETFFENRE, L TRESkOM
BT IR BT DB ST A ML A& ¥ 7T
ROWEPEETH A LIFHEV . &
72, ARBIC X% &9, DN N Ok FFIC
HIF-1a %8, VEGF & zo%%k (Flk-1) ©
FH, BUROFEMIME L (sinusoidal capillari-
zation), unpaired artery OI§in75s DN 7 5 B4
LT HBICEETHAZ EPRINTHAH.
SICHADHHEEZEDORFEOLINC LD, T
(B L) Bl A ERiTERE & O8I T
HEGRHT RIMERETH S Loa vy
Y ZAPEBENC LB LN TE/RITH 510,

Gd-EOB-DTPA &% MRI # i W\ - FF#lRERE
ZoRA > b

Gd-EOB-DTPA 3% MRI % F\ 72 itk
BWNC & o TRYIGERE =220 %5 Ldh

MRI DEFIREIA v /87

¥, Gd-EOB-DTPA & MRI #iRHHIC 51 %
MR OFHE (% ifutk, Ziftt), Gd-EOB-DT-
PA #&8 MRI FFREGEHIC 550 &AL D A
A (IKE%, ®iE5) Ol JUMEERIC

5EEZTCHL. @RRFEVMESN TS
JfF#% £ © borderline lesion | 351 % CTHA %
CTAP % H \» 7z M it T i) ~41? {3 Gd-EOB-
DTPA &5 MRI OB, PRz #8555
ETHICHICAN T Rid N3 a bn.
o B O By IR M IV AR RS T & ST 5 & low
grade DN, high grade DN {27z 5IC >N
L, bl ehfsias, s b
AN EBAE L T ISR 7 BRI O 1Y
fn (unpaired artery OHn) 12 L 0 %1mfb L
T 77, RS A O PR MRS A AS Fi
%, low grade DN, high grade DN, X565
AU AfaE, SRS R~ & BRI
KFL T3, TDOFEZFEL The international
consensus group for hepatocellular neoplasia @
A & L T Hepatology IC 3 H XN TWw
21,

1. Gd-EOB-DTPA & MRI BRI L 2 1t
WL DT

Gd-EOB-DTPA & # MRI @ &k #H 2% dy-
namic MDCT OBk & %L EOZKHE L
HT5EMmEINTWEY. x4 E Gd-EOB-
DTPA & A 5% OBIRMEIC 51 5 K8
Wk, FEMifass, HEEORERNIESE(LE 4D-
THRIVE (T: High Resolution Isotropic Vol-
ume Examination ; Philips) &\ EliRiE )i
EARCCEIIRE 7 QA #HIT48) THREL
72 & %, GAd-EOB-DTPA |3 Gd-DTPA (Z It
NTRBIROBHFE R R AN L DD, Gd-
EOB-DTPA & MRI (C 3513 % % I ¥4 T i e
JEOBYFHEREM 1T GA-DTPA L X THE
IEMEL TV Wl ERM L 7. &
L T Gd-EOB-DTPA &5 MRI IC B % 4 fil
M O s BIIRIB IR G 2 4 IV 713K
B IREE D 68 14 B GEEATEA2 55 30

103



HigREE 5830%& 3 5 (2010)

Wit ; ERAE S & AR flush (2 2 mL/# T
A) THolz. TORA IV T T k-space DK
JRMRL 3 " R 3 A GE R R 5 Z &
BHTHHEEZTWAD.

2. Gd-EOB-DTPA 755 MRI fFREARIC & %
TEAII D 1A A5 & EE

Gd-EOB-DTPA #8 MRI % fif79 % & % 1fi
P I A B DO e D &7 B 9 2 i I i B s
(Rl &) ORBICERTH S &
WOREELTEETHS. GAd-EOB-DTPA &5
MRI O RHE M T RO LA ET
KESARTEINALY. L LFHEEMAT
KEFOAR A RTFEHOBM D BNIHEE L Th
LY, INOLRITNTETHHETHITITER
%  OYIRIEARTO DN OBRHFABLETH H
D.

Z D X 512 GAd-EOB-DTPA # ¥ MRI D i
JHEMH COAKTH SN A PO ALRET &R T)
EHOWNIHFE S TIIEET > TV, BF
#5870 natural history %% 2 7284, REH
DY A ZXP—DOOHBRIIEBEEZONS. W
IC 5T X A F#S 8 natural history # #5) L
ToE T, AMEAT R AR A, U A
J&, DN OIHICF AL T HAZAB D,
[EEREOY A A 1.5cm g2 T\ AFMla
MRS E R AR T RS b 2 AR
W ERRINTWAS, Lo THER LS
cmiCHy ATV ERFEEL, ThTHEEZED
PR35 G I IR M B 84N & Tk
MERAITEZ TS, ZMMEEE T, RS
MIZBWRE S Z 7R T 1.5 cm Ll EDOIEERE
DHENIHFERE T TITEEE T 5 40D
FEIREEAE 26N 5010, BHIEETIELZT
DIRTETVANBB S LTV 27w, AThE
RO AR EIT O MR BAH. —T7, HFIREME
B W TR WERE S 2333 1.5 cm R OMEE
RCHh HIFHEHI 7 DN T 2 i HEM: 255 - T
Wh. DI, BERREEBIED 5 \WIEHA
WMAMETHAHS. 72721 1.5 cm RiiDfEE

104

BTH-> CTHIFEMIC ISV TR REE S %
RS EICIEFMEO WS H D, HERHE
B A vk U 7o e T R E S LB & e % (Fig.
3. ALWAL T WwE D THITEHN
TRRREE LR L E 2 TnA. ks, HER
Digng, FEIER THE 5O MaE 25 A1
T A7, THITHIRT B 72O RS LEIC
e 57,

American Association for the Study of Liver
Diseases (AASLD) # A F 5 A VIDZBEARTF
24 U 5 HAIRE O WIS 5\ W CEELIRE &
LT\ 5%. a3 221 & 0 #ET OB
E L RORED DI KHTE LR, ZOh
A FIAVTIE, B52cm U EOIFFEEICE
WG, BRE TEHIREOFIRG (Fabb
%imfk) &Nk - SPRGHE T washout 235260 &
nhid, e ctEs L Tw5. —J7, £
W 1~2cm OJF#EFI2H D, BRI O F I
Pu L PNk - PR C washout 28 oD X A F
Ry ZHEBTRD b, s s 2l s
N5, BHP1lem R CTH 5 &, ZOZWHE
72T TGO L H VD, T2y
IO2HERRCOPBIRTHAS. LALED
BUBEEBREZTO CEHEETHSL. 2D
R TR L T < RS T A 7 556 Al e
DR[FEMEA R BED WED B 5.

FrafeEOBEGZEO T LT XA

MBI I B g OB W, BEE7 VT Y
AL, ETBEE TRAI NI
L, #4F 3 v 27 CT #fT\>, it FrHIHasE
LRI ESNIHEITIE AT —Y, FEEEZIG
U T o BBIR T 5. Z IMMEIEE H A\ (3
Y3 3R % MM I 51 % washout 23 HA
BEChwe &, Fabb S miEiaes & 2m
DHEFICTE RV EIC1E, GAd-EOB-DTPA
&R MRI Zifrd 5. £72% < OEHFITIE
sonazoid & & US A lfr <, 2 It R A
¥ &I S NAUTER TV, LMtk 8 5 h



Gd-EOB-DTPA & MRI DGR A~/ 737 |

Fig. 3. Hepatocellular carcinoma (HCC) and liver hemangioma in a 60-year-old man
A hypo-vascular nodule (arrow) is obtained at arterial phase (A), and this nodule shows hypo-in-
tensity (arrow) at hepatobiliary phase (B ; at 20 min post injection). The size of hypo-intensity

nodule (B) was 1.4 cm.

After 2 months, a close follow-up study by Gd-EOB-DTPA enhanced MRI was performed, this
hypo-vascular nodule was changed to hyper-vascular HCC (C ; arrow) at arterial phase of Gd-
EOB-DTPA enhanced MRI and the size of hypo-intensity nodule (D ;arrow, size 2.0 cm) at
hepatobiliary phase increased, in comparison to (B).
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Fig. 4. Hepatocellular carcinoma (HCC) in a 52-year-old man, who has hyperbilirubinemia (T-

Bil 3.8)

HCC shows iso-intensity nodule (arrow) at pre-enhancement T1-weighted image (A), early stain
(arrow) at arterial phase (B), iso-intensity (arrow) at hepatobiliary phase (C ; at 20 min post in-
jection) of GAd-EOB-DTPA enhanced MRI and hyper-intensity (arrow) at T2*-weighted image of
ferucarbotran enhanced MRI. Because of liver dysfunction (hepatocyte dysfuntion > Kupffer cell
dysfuntion), Kupffer phase of ferucarbotran enhanced MRI might have higher detectability of
HCC than hepatobiliary phase of Gd-EOB-DTPA enhanced MRI in this patient with hyper-

bilirubinemia.
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Clinical Impact of Gd-EOB-DTPA Enhanced MRI
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Gadolinium-ethoxybenzyl-diethylenetriamine (Gd-EOB-DTPA ; Primovist®, Bayer Schering Phar-
ma AG, Berlin, Germany) acts as both an extracellular and hepatocyte-specific contrast agent. Func-
tioning hepatocytes take up Gd-EOB-DTPA at the hepatobiliary phase, which is obtained approxi-
mately 20 min after injection. In this phase, hepatocellular carcinoma (HCC) appears as substantially
spared lesions compared to the surrounding liver parenchyma.

Recent development of 3-dimensional (3D) Ti-weighted sequence with high spatial resolution ena-
bles visualization of small anatomical structures. Acquisition of 3D Ti-weighted images with fat satu-
ration using magnetic resonance (MR) imaging enhanced with Gd-EOB-DTPA allows detection of
small hepatic lesions and is useful for liver imaging in daily clinical examinations.

On the other hand, superparamagnetic iron oxide (SPIO), a liver-specific contrast agent for MR,
has been widely used to detect HCC and liver metastasis. Because Kupffer cells take up SPIO parti-
cles in the reticuloendothelial system of the liver, SPIO acts as a negative contrast agent. However,
after SPIO injection, some well differentiated HCCs show hypo- or isointensity relative to the sur-
rounding liver, making it difficult to distinguish HCC from dysplastic nodules. Use of MR imaging
with Gd-EOB-DTPA enhancement carries great expectations for such differentiation in these cases.
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