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Enhancement and Hepatobiliary Phase Hyperintensity

Ryuichi Sumvapal’, Ryo Taxkaj?, Mizuki Exoo 2, Yuichi Exno®,
Masafumi Inomata®, Tsutomu Daa® and Yoshiki Asavamal)

UDepartment of Radiology, Oita University Faculty of Medicine, Oita, Japan
2 Department of Gastroenterology, Oita University Faculty of Medicine, Oita, Japan
Y Department of Gastroenterological and Pediatric Surgery,
Oita University Faculty of Medicine, Oita, Japan
Y Department of Diagnostic Pathology, Oita University Faculty of Medicine, Oita, Japan

Abstract

A hepatocellular carcinoma with marked bile production, i.e., a so—called “green hepatoma,” is one of
the causes of hyperintensity at the hepatobiliary phase of gadoxetic acid-enhanced MRI. We present
the details of a 3-cm green hepatoma in segment 4 of the liver in a 60-year-old Japanese male with
alcoholic liver cirrhosis. Dynamic CT and MRI showed arterial-phase rim hyperenhancement with
marked central necrosis, indicating a malignant liver tumor such as intrahepatic cholangiocarcinoma.
We were thus unable to reach the definitive diagnosis of a hepatocellular carcinoma before surgery.
The pathology examination revealed a moderately differentiated hepatocellular carcinoma with
prominent bile production accompanied by central necrosis. A re-evaluation of the hepatobiliary-
phase MRI scans showed high signal intensity at the peripheral portion of the tumor, indicating the
uptake of contrast by functional tumor cells of the hepatocellular carcinoma. Attending physicians
should keep in mind that hyperintensity observed at the hepatobiliary phase can aid a precise
preoperative radiological diagnosis for green hepatoma, even if the arterial-phase findings are not
typical for hepatocellular carcinoma.
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F1 ABEERAR R

WBC 2320/ L

RBC 347 x 104/1 L
Hb 11.7 g/dL

Plt 8.7 x 104/uL
HBsAg(-)

HCVAD(-)

AFP 4.5 ng/mL
PIVKA-TI 21 mAU/mL
CEA 3.6 ng/mL
CA19-9 5.2 U/mL

T. Bil 0.63 mg/dL
AST 40 U/L
ALT 23U/L
7-GTP 351 U/L
LDH 215 U/L
ALP 216 U/L
BUN 12.0 mg/dL
Creat 0.71 mg/dL
Alb 3.7 g/dL
HbAlc 7.0 %

CRP 0.3 mg/dL
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Green hepatoma L&V~ 1) > &% %O R
KTHrER 2 25 2 Bt EAEFHEETH 5.
JHE A & ) T H S GA-EOB-DTPA
(gadolinium ethoxybenzyl diethlenetriamine pen-
taacetic acid, # F¥+ Mg+ MU 7 24 DIF
EOB) %% b\ /2 MRI (EOB-MRI) (JFIES;
ZWHZAH T, green hepatoma 13752 20 414
DI TEET 2T 5 L3zl 46
T4 13 rim IRE)IRAHIE G % 52 L, The Liver Im-
aging Reporting and Data System (LI-RADS) @
M 28 S FNIRENE & OfRI2E L 725 72
green hepatoma DIER] % #E8k L 72D T 5.
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M 162/95 mmHg. JEER B % filid g,
i A b= A AT i (2 1] AST, y-GTP,
CRP O L H 278D /MBI 7 IVT
SVIIRERMEEEL T/ HBsHUEB L O
HCV ¥k ixratt, i~ — 7 — 1 ZIEFE AT
& o7z, F 72 Child-Pugh score 15 S TH - 7.
(i {5t /L] CT EhiRAH (B0 1A) TIEAF S4 12 3em
DOER 25890, rim KigGE 2 LTz, JBIEFH
(K 1B) TlxEZ#|® washout (372D T HE D 5
WTE& %oz, HOEIIERA B CTEMEESR DS
RIEE N7z MRI O 7 MEifg (X2A, B)
TIXES A 7RI S 7z, T2 @G (1K
20) TEHRETZZ2LCwi. WEERHAE (b=
800) (X12D) TWRBFOAEREFTEEL, ADC
map (M 2E) TIXKESTH o7, EOB #E#ZH)
IRAH (X 2F) © CT Ak rim RigEG 2 2L, PR
FHTiE washout Z 7203 GEHER), 20 %DM
HMifaAH (4 2G) TlrfEibmidmEs 2L Tw»
7z, H{§FT RS LI-RADS @ M I2p 3 & h
WFNRRE i & & O B ESS % 5t Tilr o Jrét &
o7z,
[t 5 & OB HL)

JERESE T I S4 80 U Bty 35 & OVHE 24 Al A%

HiAT S 7z, MiRRGEIX BT CMf R 12 H TER
Elrolz,

RV~ CEEROEARE (K 3A) THEE
DOHFLLER XA E RN % 2 72 LT\ 7208, 4
BOFRET FIfkEMZzEL Tz, 3704
(X1 3B) "CIZIEEHMNEITASHLIN 2 ZIREES 2 £ 1,
BIRERE D 2 (RO BN, LTI O T
HTdh o7 (eg fc(+), fc-inf (+), sf(-), sO, vpO,
vv0, va0, b0, sm(-), T2NOMO, pStage 1I).
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LI-RADS 3 fiFlE, & I o mig2
Mo s B LIRS N/-BI S AT A TH
5 (2%, KYAFATIEHREY TTHEARR
X A4 AR (LR-NC), Tumor in vein
(LR-TIV), BM#HZ (LR-1 B L OLR-2), Al
JaJE DU = £ b 7 WIEME (malignant) O] EEME:
D TEHWIKZE (LR-M) 25T 5. wih
2D FEY L Wa, IHIE % 52 O
205 U C LR-3 (BN O 85 5 A5 8 22 55 25) 2
5 LR-5 (AL IZHFMIEE) FTO320h 7

13206 %

TY)OEOEBIHNT 2 00ET ST AT LT
HhH BEF8 OO T T % B, LR3I NG
LR-5 # {LET ABO EEEEMGEE (major fea-
tures) (@ Non-rim IROBIRMEG:, @9 1 X,
) washout, @HEE, GOWRKEMOHETH 5.
rim RO BRFEE G441 targetoid mass & L CLR-
M2 SN, HWIEE SR, BEEFE, Tofh
DORFEMREE AT 72 28I & 2 243, FEHA]
RT LMD EETREEshTwa?,
FELR-M (2 S 7z 1/3 1 FiasE, 9 2/3
(IR DAL O AR, K9 5% DS RS - 72
L o#HENH PP, EOB-MRI JFAIIZH T O
FUZEIKRAT R, (ancillary features) 12& &% 5T
W5, ARIEFNE rim RO BIRFE G R target Bk
DOIEFHIRIC L ) LR-M I S, B o
D ABRDEE LVIER & W2 D, F R CT 2T
T2 washout x 2L o722 &)
S WS L72BlHCTH A28, 2 ARSI
(Y XVAF) OIEDHREEMTH > T
HIDSHESZNICHEE ), 20BN LAEIEL 7272
RS DY,

AE BT MR L AT I MEsE &2 & 72 L,
viable cell 23FEAFE L T 72 4% D AR YA TR0
b7z, L EIEAEF Y 7 b ER O out-of-
phase 12 { 5~ in-phase TEFMETFLTHB Y,
SR (NEYFY V) RRES BFTR TR
B RE AR T L. ZoEENHIMIZLI-
RADS I2BWT HCC 2 Fd BRIFTilo—2I12
SEENLD, HCCUMTHIBL S 2T
HY, VAT ALLELLR-M 256 LR-5I2H T3
AEET LI LI TERW,

EOB-MRI ($FFER DM B\ Tl H I
% CT LW, HELGBMES ) T4 —Th5.
EOB {3l A 1 52790 & T N 12 3 52 1) 0 Tl
FHORHZFD., KEZH ORI~ DIY A
AL B H ARG 16~20 5 # o e C&F
fli S5 2%, FF~OHLY 3AAIZ1E organic anion—
transporting peptide (OATP1B3) A £ 2% & %
ReFz 20 PR BRI & AR WD )
multidrug resistance-associated protein (MRP) 1
& MRP3 23 o, MRP2 2sfEEM D ~ 5 >~
AR—5—Lnd” FHRMETEHEST L %5
HCC 1358244t T OATPIB3 S5 5 & #H
EERTWEY,
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K2 EOB#&# MRI (£ - &F) (A) fb5% > 7 Mlif% (Out-of-phase). FRZ IR
FTrx 235 B) LT 7 FMH 4 (Inphase). MEFIKE T 2T 5.
Out-of-phase (A) & BT 2 & LI CTRESETARO L, ML Z2ANEYT
) kg SIS, (C) T25miE. WEOLBFIIEES, TOEik L) B8Es
#2354, (D) WEEHEGE (b = 1000). WL OBFFERET %2 L target IRTH
%. (E) ADCmap. WEOBEO—HPESTEZET 2. (F) BRM. WwEIZ) ~
ZIREGE RS S. (G) FFHH. WEOBBEEIEES 2L, EOB I AADTR
BEis.
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%2 CT/MRIIZBIF S The Liver Imaging Reporting and Data System v2018

LR-NC if cannot be categorized due to image degeneration or omission
LR-TIV if definite tumor in vein

LR-M if probably or definitely malignant but not HCC specific

LR-1 if definitely benign

LR-2 if probably benign

LR-3 if intermediate probability of malignancy

LR-4 if probably HCC

LR-5 if definitely HCC
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JTHERIVERGZEC EOB # U AL ERE T L 2 b
TREE - HE XL T O 5 DORFEDSHE ST
%% @R 2 LIEH A QI Ak :
JFREZE N BT 5 A G H,  BRJE M A 8 1 8 T B
(focal nodular hyperplasia, FNH) =°JFa#iZs 12 A
5% FNH-like lesion, #&#iTEFARGBIER, @
MR A~ retention : #EHEAL O B 72 EE
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) B IRAE N FLBEIE S, @OER I FIFEE O
retention : FFAINEHE, HILE MEERES, A
SrBESE, OEEHIE~O Y A - FFRRIE (4F
|2 B catenin-activated type) CHFHIiEsEE 7 & TH
5. FFMilatcEfET = 25 5 Pl (DUF
hyperintense HCC) & OATPIB3 2" & 1t C
WD E SR, RESII AR E R E N O B
7 EHIBNAMIIETT ) o W& R, FERASR LY

U VEERICHRERERE TS 2 LD [green
hepatoma] & #EFRS 5. —#%IZ FNH R FNH-
like lesion (ZBYIRAH & T AR T D O FEE:
75 hyperintense HCC OB E B L 42 5.
FAN LA T SR 7 EORRIRIE AN 2.,
W TIZILFEFE R TIWI TOREVEH L
. JLEGRFAE S ADCmap Ok R <
M2 & % TIWI &5 %512 HCC & & 1 5 <RE§
LHTRERD.
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JFNERE T, &2 T rim AREPIRMR G2 2 L, %
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B A 2 M N O e & B 55 A% %E D AL PT RR
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52 EHHIBHL MRI 2 FRERR L 72 & 2 AHIHED
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WFENEETER LTSI 2R L2, M
MR AR % 128 | C v AuiE green hepatoma &
DRI FZ Wr A3 HE 2 FEBI T o 72, 72 BLI-
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features (ZIX & TN W20 RIER % LR-5 (FF
M) LidT& v, [LR-MICHET 5
U512 green hepatoma 23%EH 4 ] & iy Ay &l
FTELDONEYBTHA).
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