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HE BR RITERNEZ LR ZH X T,4LEHK =4 (GJ-EOB-DTPA) 3 3% MRI &} 7Bk 41 & A&k & /) A &
(sHCC) ¥9#4- Wi i, 3£ KA Gd-EOB-DTPA ¥3& MRI % &AM EH AR L T1RAREFFED 25 4
B,50 MIFET . FRMBRFHITE T BREFEE, SHETABBREFEATHRIES EZ A
Lk, R GJd-EOB-DTPA 3% 3% MRI I AR LB iFea &% P ,sHCC 2842 3E-sHCC ( Non-sHCC ) 28 4] # 3
BB AE AT & 5 AT HRAZ T & A DWI S5 T2WI 2-F B 5425 TIWIRE F o) £ LA %
13 F L (P<0.05) , Logistic ®)A M3t AT AT 5 49 @R A sHCC #9352 e B &, BTk 42
B LN QR B AW T BRI R B E sHCC 89 R AR B EA A A 72.7%\70.6%\72.0%,
78.8% .94.1% .84.0% 4 93.9% .70.6% .86.0% ,ROC 1 £ F @2 %) 4 0.717.0.865.0.905, L5t 1K
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Diagnostic performance of Gd-EOB-DTPA enhanced MRI in

portal venous phase non-washout hepatocellular carcinoma

LIN Bin, ZHOU Zhipeng, JIANG Yu, HUANG Tingduan, ZENG Yangdong
( Department of Radiology, Affiliated Hospital of Guilin Medical University, Guilin 541001, China)

Abstract  Objective To investigate the diagnostic performance of Gd-EOB-DTPA enhanced MRI for small
hepatocellular carcinoma (sHCC) non-washout in portal venous phase with high risk for hepatocellular carcinoma
(HCC). Methods 44 patients with high-risk for HCC underwent Gd-EOB-DTPA-enhanced MRI, in total 50
nodules non-washout in portal venous phase and further pathological diagnosis was underwent by surgical resection or

puncture biopsy. The difference between groups of liver nodule image features and the diagnostic performance of the
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model based on the image features was analyzed. Results Among the nodule non-washout in the portal venous phase
of Gd-EOB-DTPA enhanced MRI, there were statistically significant differences between sHCC and Non-sHCC
groups in nonrim-like enhancement in arterial phase, transitional phase hypointensity, nodular capsule, restricted
diffusion in DWI, mild-moderate T2 hyperintensity, and hypointensity in TIWI( P<0.05). Multivariate logistic
regression analysis showed that the transitional phase hypointensity , nodular capsule were independent risk factors for
sHCC. The sensitivity, specificity and accuracy of transitional phase hypointensity, nodular capsule and the
combined diagnosis of sHCC non-washout in portal venous phase were 72.7% ,70.6% ,72.0%, 78.8%, 94.1%,
84.0% and 93.9%, 70.6%, 86.0%, respectively. The areas under ROC curve were 0.717, 0.865 and 0.905,
respectively. Conclusion With high risk for HCC, Gd-EOB-DTPA enhanced MRI has high diagnostic efficiency in
portal venous phase non-washout hepatocellular. The combination of low signal during migration and analysis of
nodular capsule sign can further improve the diagnostic efficacy of Gd-EOB-DTPA which enhanced the diagnostic
efficiency of MRI in portal venous phase non-washout hepatocellular.

Keywords: small hepatocellular carcinoma; Gd-EOB-DTPA; washout in portal venous phase; transitional phase
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, EAUAE 408 (hepatocellular carcinoma , HCC) AT
PN JIEAE 20 B398 (intrahepatic cholangiocarcinoma , ICC ) Fl
TRA B, HCC 7 e R M i 75 %6 ~ 85 %611
5 Al T P PR R TR) ), %o T I v S BB 3,
19 HCC A LMKHE TCBIPE S A8 2= K At s a2 W, B 3
WIOIAE PR L 25 5 Ak | 170 Kk 0T 55 S 38 300 B 3 PRtk B
) B X TR S HCC, T 3 O G G 3
b TR TG B 3 | 45 Y T A R s L ZE R A (Gd-
EOB-DTPA) ¥58 MRI IR = {55 HCC, Hsg 1412
WA —E MMERE IR L RER 4 &2 W HCC
A EL SR, A gE Y 25 R R HCC /Y 5 AR AR TE
F<12.5% , AR AEXT HCC HEAT HL 40092 e 5 T 7,
HCC 19 5 AR HEAE3AT 3K 70 % 15780 Zuimrsg " 3
M ,Gd-EOB-DTPA 35 MRI f] L2752 W HCC 1)
R[] I 7] $ g e S B A 45715 (high-grade
dysplastic nodule, HGDN) . - ] i 41 ffd % ( early
hepatocellular carcinoma, eHCC ) & /N IF 98 ( small
hepatocellular carcinoma, sHCC ) B % 51 fig /1, 2018
FETF I 51840 4 58008 2 48 (Liver Tmaging Reporting
and Data System, LI-RADS ) #5531 ( f&i #2018 Jiw”
LI-RADS $575 ) 4 i, AR 3 2 ik 01 HE B8 a4k 1]
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11 HRMF

2017 45 1 H & 2023 5 6 H , NAEAE BT AU 7
FEAR 27 Bt B T B2 B ik 5 BL i 4T Gd-EOB-DTPA 1
58 MRI K i) 44 5835, 53 35 4, %2 9 ], P 345
i (56.1£9.0) %, 4515 45 4% (20.55+7.09) mm,,
38 Bl B M EAALE Y, 6 B PS5, 36 50 A
2By Hod 33 AN 2R PRSIl sHCC, 17 25T
295 B2 Wi 4 Non-sHCC, Non-sHCC 41 4f 10 4
HGDN, 3 > ICC, 2 /MR EE 5 B A= 45715 (low-grade
dysplastic nodule; LGDN) , 1 A~ &M% 48, 1 A~ I 45
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PABRUE : O = fa AHE (S LSS )
OO 75 Y CT 6 & B A i kL, 7 i — 24T
Gd-EOB-DTPA 145 MRI 5 5 ; 3 2 41 4145 P 2
2.

HEBRARE . O BT 22 (s sh b g ) ok
VAR I BEZS 15 AR NE G ; @I N FRASS5 5 sl 24
SN EHAZAS3 em, QOREAA WA % F AR
A AR
1.2 ®BEFE

T FLARAG A 15 55 M 18 Siemens Magnetom Verio
3.0 T, 16 iHiE AT PR R P fd M i 3 5 X EE 5
9 Gd-EOB-DTPA (R it 44 : 3535 ., 4 [ T H- = 24 1
A Hl) . MRI T HE4E . T2WI( TR 2 500 ms,
TE 73 ms,JZJ& 5 mm, )2 1 mm, FOV 320 mmXx
320 mm) H B 17195 5 51 K g 5 4 46l 77 371 5 TIWI (TR
3.4 ms,TE 1.22 ms, )25 2 mm, JZ[E]HE 0.4 mm, FOV
320 mmx224 mm) , >k HIZ5 B N B SR A ( volumetric
interpolated breath-hold examination , VIBE ) 4111 ] £ 5] %
TIWI [&] A A2 A1 52 A7 42 ; DWI (TR 8 200 ms, TE6
1 ms,)Z)E 5.5 mm, 2] 1.1 mm, FOV 380 mmXx
250 mm) , WHEHE, #IKEE 0.025 mmol/kg Gd-
EOB-DTPA, 7 $1i F 0 1 mlL/s, b J5 14 5 20 mL
0.9 % FACENTFESTR, LA 3 mL/s R AT, gt

FEFIE , MR R GE MR L 002k B 32 3h bk, 43R 7 ~
8 s SRAEN KIS ke S EI1%, 7760 s .2~ 5 min
20 min Z3BIREETTK AT AR B EE
1.3 ZEoH

Hi 2 ZHCHFHEIR (1 £ S AEE N 1 ZR4ET)
ST VAL B — A S5 SR AE S, A48 3h ik 4
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FETCHRAL) DWI 55 T2WI {55 % TIWI {55,
2 A BRI ARAE S ITAL th BT B 8 B 5459
—BEER
14 HitFEFHE

K HI SPSS 25.0 Geit Aoy Hr s . AR
KHXCK:, ZA a2 R Z MR Logistic 1114
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22 EEIZEZETH MRIER
Gd-EOB-DTPA H&55 MRI [] ik 3 JC R 15 A9 45 5
o, sHCC 4571 i sh ik HE R IR s Ak BT IR S =

VAL T2WT B R AR T TIWT R AR 5 &

DWI #5155 5 He 7 F Non-sHCC 4575, Z R A 4
HeFE X (P<0.05) , HFRHIIE(E 578 sHCC 41
Non-sHCC 2H "h Y 22 5 oG8 27 3 L (Fisher's 7347,
P>0.05) , 25003 1 PR,

R 1 MKHALEF sHCC &5 Non-sHCC 5780 MRI fE& Eb %L
sh kg 1k i) BATHIE 5/ Hil FFRESE 5/ f)
2H ) n/ 5 — ~ o o S
AT =5k Toartk (R ErufEy M55 Erfas
HCC 33 28 5 24 9 29 4
Non-HCC 17 9 8 5 12 15 2
P <0.05 <0.05 >0.05
ZET AL B ) T2WI 155/ % TIWI {55/ 15 DWI {55/
A — — — — — — —
PRl T BhEEES SSRGS R ER=2 ErfEs =5 E R ERS
HCC 33 26 7 31 2 30 3 25 8
Non-HCC 17 1 16 10 7 8 9 6 11
P <0.05 <0.05 <0.05 <0.05

23 BBASSITHEILEE sHCC BY Logistic [
354

Pk AR 28 sk AT RS 5 45 B
B T2WI §2-rP B2 5 15 5 TIWI RS 5 M DWI & 15

BHATEHE Logistic 40T, B AT I 5 45T
BT BB JE B SHCC 1 ST fe Iy 1 32, 45 1
n 2 fis,

2 Gd-EOB-DTPA #4328 MRI ["JBkEA T BFiE HCC £ EE Logistic B35 7

MARIER B SE Wald X* dr P OR 95%CI
KA IR 3R AL -1.077 1.460 0.554 1 >0.05 0.341 0.019~5.599
BATIIIRG S 2.668 1.335 3.996 1 <0.05 14.406 1.053~197.013
EER RO 4.232 1.550 7.459 1 <0.05 68.873 3.304~ 1435.747
DWI {55 -0.552 1.303 0.179 1 >0.05 0.576 0.045~7.408
T2WI - ERFES 1.684 1.857 0.822 1 >0.05 5.388 0.141~205.193
TIWI %55 3.730 1.906 3.829 1 0.050 41.689 0.994 ~ 1748.261

2.4 SHTRLEE
PRI I T 832 W it B2 v T 2Rt T B A7

SRRA 5 B FHAS 19GOS W (0 T B2 | 25 R Ak 3
JIT7R

®3 BITHRES ETEEREMEKSHISHETREE

SARIE G Bz Wi Ay AUC 95%CI REE/ % FRRE/Y WERE/ %
BATWIRGE S 0.717 0.562~0.871 72.7 70.6 72.0
S 0.865 0.757~0.972 78.8 94.1 84.0
BATHANRAE T+ 25 IR 0.905 0.807~1.000 93.9 70.6 86.0
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AR LE R R, Gd-EOB-DTPA 5% MRI £ A
IR JC B3 B 4575, sHCC 21 09 3h Bk AR A 58
b BTG S 45l T2WI - B s 55
TIWIKIG S & DWI =155 4 475 T Non-sHCC
4, A E R BA G E L, ZRESTES
RN, B AT RG-S 451 B T K9 T
HCC Byt fa i &, BATIGE S 45 ke
Wil Ik JC R sHCC 1Y R B Re 52 88 HERA B oy
W1k 72.7% 70.6 % 72.0 1 78.8% 94.1% 84.0% ,
PIE G2 sHCC 1Y RBUE R 7 B MED 2 53 )
93.9%.70.6 % .86.0% , FEAMGEHY, X T AN HLHY
sHCC, 4 B AT IR 5 (4 1o B, v] LAR &
W sHCC M AT FE1E . 7RI R TAE A BR AR
FERATININE 5 54 1 AR S 2 W AN LAY sHCC,
TR A SR DWI &5 5 T2WI F2-rh 2
55 K TIWT A5 5 25 4l Bh AiF 52 ok 42 i X R i 751
sHCC 2 Wik iie .

Gd-EOB-DTPA 2R R LU, 1E# Rk AL
B 7542 Z K (organic anion-transporting polypeptide
OATP ) f) JTF200 At BT AR BOGF EL 3R, 76 B8 A7 199 B8 JHF AR
IR NS 5 w55, D) 58 5L OATP =8
FIKM R MARAF S BF5E7 £ H, Gd-
EOB-DTPA 438 MRI 25 & IG5 5 I W4 =i
Wr sHCC 2 Wiz BE . (EAEF 5T o, JF AR (5 5
TE sHCC 5 Non-sHCC W4 41 ] 22 5+ To 40 it & L,
AHFFE 7%  HGDN A 30 % BY25 55 76 BT AR 26 3L
FARAS S, TR I 1L 8 988 TC.C Ay AR AT 40 i e 5 ik 97
TEJF B R o R NARAE = o M AE AR 5T
Non-sHCC 2047 88.23 % (15/17) By 4515 7 JT AH A 2
POMAEAE S, FELL HGDN (ICC 3, ARHFFE4E R
AR A 5 TE 40 2 7 SO D R AT g 2 e
s A TR WF 557 e T i | A
AR AR FRAE /Y 1CC HEBR T , 45 11 k0] 0 33 4t
RFN AR, o] B 58 42 = A HCC /4 28 B0 T %
G 4 S5 8 A B S R R B R
AR ( DWI F/ B0 B EEAE ) Bk G CA199 7] LA
i 155 58 S AN S TR FE 4 s B A i B 78 R4 4
MIRLRE , HiMERR 21k 91.2% ., PAN 212 R ] meta

NS

ST AERSAT I/ BRSSO T kI s 4
HYEN LR-5 02K EEAR S, 45 R s, 2T LR-5
(2 TS TR BT 12 T ASS A 50 v PR R 52 P8 (97 %06 s
93 %) MR B (71% vs 81% ) , AR 4T 301/ HFAEIY
A5 5B LR-5 4320 = BAFE 4, 0T LR &5 12 Wi
HCC (1 R B, T2 7 R 5 B T I B 5]

SEAT AR LR HCC BURRAEPE R, o PRAY
HCC FG I — A EBEHEFE AN F2 008 1
B RLVTAR 1K 285775 650 BB 7y [ e 5 JHF LI 9 ] A
TEARAE St 4535 AL, LR-5/LR-5v %t HCC HA
WS WAL, FE R B ME R RS AR
83.0% .84.1 91.5% , AWFFELE R, Z5 5 (B2 Wi
{18 SR BB AR ) i PR 2 A 4 R T8 AR A 5 A
HEEFTAIIE, ASHIFGE v 2T A RS I 1 AR R
S R ERE A 78.8 % (94.1% 84.0 % B4k T fu il
A B AT IR S i, T DAt — 2542 a2 Wi 1] Bk b
TCERHE sHCC 1) R ABE (93.9 % ) FIERTE (86.0%) .
PEAIEE T AL AR ) i A 7 45 7 Al HCC /) Tl
JEAEbR, 451 AL B T BE AT Bh 1 B i R 4 i i A=
F 020 PR R A ST, TS B IRE 4 TS

4 Z5if

1T & fa T 245 5t F, Gd-EOB-DTPA 1424
MRI 1 TSI JE B 3 SHOC 1012 W4k Rl 26, 461
VIl 20 5 P B TR i G R B RS AT KA 5, ORIk
EETTRBRIER , fT A — 2 Gd-EOB-DTPA 1
B MRI X IR sHOC (RIS WiALRE.,

[1] ERDAMRREZINAT. R K&V IF 27 46 76 (2022 4
Ji) [ 0] R AR 2% 2, 2022 ,38(2) - 288-303.

[2] HEIMBACH J K, KULIK L M, FINN R S, et al. AASLD
guidelines for the treatment of hepatocellular carcinomalJ].
Hepatology ,2018,67( 1) :358-380.

[3] WANG W Y, WEI C. Advances in the early diagnosis of
hepatocellular carcinoma[ J]. Genes Dis,2020,7(3) ;: 308~
319.

[4] (PAEIFIER 245 ) g 23 51 45 R BE 2 S TR 24 o 2%
JHF98 2 4 T A0 B g e P 2 (2 W RNAR YT 22 B R
(2020 M) [ 1] 16 PRI IR 22 35 ,2020,36(3) : 514-

- 147 -



%24 e A

E % 37 %

518.

[5] TSUCHIYA N, SAWADA Y, ENDO I, et al. Biomarkers
for the early diagnosis of hepatocellular carcinoma [ J].
World J Gastroenterol ,2015,21(37) :10573-10583.

[6] XU Q H, KOBAYASHI S, YE X, et al. Comparison of he-
patic resection and radiofrequency ablation for small hepato-
cellular carcinoma; a meta-analysis of 16,103 patients[ J].
Sci Rep,2014,4,7252.

[7] RENZULLI M, BISELLI M, BROCCHI S, et al. New hall-
mark of hepatocellular carcinoma, early hepatocellular car-
cinoma and high-grade dysplastic nodules on Gd-EOB-DT-
PA MRI in patients with cirrhosis: a new diagnostic algo-
rithm[ J]. Gut,2018,67(9) :1674—1682.

[8] KIM D H, CHOI S H, KIM S Y, et al. Gadoxetic acid-en-
hanced MRI of hepatocellular carcinoma: value of washout
in transitional and hepatobiliary phases [ J ]. Radiology,
2019,291(3) :651-657.

[9] XIONG J T, LUO J W, BIAN J, et al. Overall diagnostic
accuracy of different MR imaging sequences for detection of
dysplastic nodules; a systematic review and meta-analysis[ J ].
Eur Radiol ,2022,32(2) :1285-1296.

[10] WANG J H, QIU Q S, DONG S Y, et al. Diagnostic per-
formance of gadoxetic acid-enhanced abbreviated magnetic
resonance imaging protocol in small hepatocellular carcino-
ma( <2 cm)in high-risk patients[ J]. Acta Radiol, 2023,
64(10) :2687-2696.

[11] HUANG P, ZHOU C W, WU F, et al. An improved diag-
nostic algorithm for subcentimeter hepatocellular carcinoma
on gadoxetic acid-enhanced MRI[ J]. Eur Radiol, 2023,
33(4) .2735-2745.

[12] American College of Radiology. Liver imaging reporting and
data system version 2018 EB/OL].[2023-11-20].http: /
www.acr.org/ Quality-Safety/ Resources/LIRADS.

[ 13] OMATA M, CHENG A L, KOKUDO N, et al. Asia-Pacific
clinical practice guidelines on the management of hepato-
cellular carcinoma: a 2017 update[ J]. Hepatol Int,2017,
11(4):317-370.

[14] KUDO M, IZUMI N, KOKUDO N, et al. Management of
hepatocellular carcinoma in Japan: consensus-Based Clini-
cal Practice Guidelines proposed by the Japan Society of
Hepatology ( JSH) 2010 updated version [ J].
2011,29(3) :339-364.

[15] ZHOU X J, LONG L L, MO Z Q, et al. OATP1B3 expres-

Dig Dis,

- 148 -

sion in hepatocellular carcinoma correlates with intralesional
Gd-EOB-DTPA uptake and signal intensity on Gd-EOB-
DTPA-enhanced MRI[ J]. Cancer Manag Res, 2021, 13;
1169-1177.

[16] KITAO A, MATSUI O, YONEDA N, et al. Gadoxetic
acid-enhanced MR imaging for hepatocellular carcinoma
molecular and genetic background [ J]. Eur Radiol,2020,
30(6) :3438-3447.

[17] 3R, BRE S, i i e, 25 GO IT 4RI (<1 em) 1Y
Gd-EOB-DTPA 438 MRI £IL[J ).+ EH E F B AR
%24 ,2023,29( 1) :39-43.

[18] SEAFHL ZRI Su T 45 L ZE IR — A3 o i 2L 4R AR
55 CT 3§58 59 X JH 40 i 9 a2 W (i [ ) ] 52 T 5
2F Rk 2020,36(7) :1077-1080.

[19] DUNCAN J K, MA N, VREUGDENBURG T D, et al. Ga-
doxetic acid-enhanced MRI for the characterization of hep-
atocellular carcinoma: a systematic review and meta-analy-
sis J]. J Magn Reson Imaging,2017,45(1) :281-290.

[20] #EZ, B mg, XX, 4. OC T4L ZEmR — 40 T AL Wt i 1
R 5 MRT X RS2 BT AR Y 1 = 1 DETRC Fr) 5 ) 0
WEFEL ]I RO 24 2435 ,2022,41( 1) :81-85.

[21] FUJITA N, NISHIE A, ASAYAMA Y, et al. Hyperintense
liver masses at hepatobiliary phase gadoxetic acid-enhanced
MRI; imaging appearances and clinical importance[ J]. Radi-
ographics,2020,40( 1) :72-94.

[22] JOO I, LEE J M, LEE D H, et al. Retrospective validation
of a new diagnostic criterion for hepatocellular carcinoma
on gadoxetic acid-enhanced MRI: can hypointensity on the
hepatobiliary phase be used as an alternative to washout
with the aid of ancillary features? [ J]. Eur Radiol,2019,
29(4) .1724-1732.

(23] whot ek, BORERK , B0 55 ELZE IR — A4 53R MRI X &
JF P58 Ak 3 55 T BT PN b e 76 IR 45798 5 AN TR T 240 i
AR50 WA (B[ 0 ] I PR O “7 A4 35, 2023,42.(6) -
947-952.

[24] PAN J H, TAO Y F, CHI X P, et al. Do transition and
hepatobiliary phase hypointensity improve LI-RADS catego-
rization as an alternative washout: a systematic review and
meta-analysis| J ]. Eur Radiol,2022,32(8) ;5134-5143.

[25] ISHIGAMI K, YOSHIMITSU K, NISHIHARA Y, et al.
Hepatocellular carcinoma with a pseudocapsule on gadolin-
ium-enhanced MR images: correlation with histopathologic

findings[ J]. Radiology,2009,250(2) :435-443.



%2

MRS 4LE R 4838 7% MRI 3+ 171 Bk ER B R & DS BT 5% 6915 7 1

% 37 %

[26]

(28]

ZHANG L, YU X, WEI W X, et al. Prediction of HCC
microvascular invasion with gadobenate-enhanced MRI.
correlation with pathology[ J]. Eur Radiol,2020, 30( 10) .
5327-5336.

SONG L, LI J W, LUO Y. The importance of a nonsmooth
tumor margin and incomplete tumor capsule in predicting
HCC microvascular invasion on preoperative imaging exam-
ination; a systematic review and meta-analysis [ J]. Clin
Imaging,2021,76.77-82.

AN C, RHEE H, HAN K, et al. Added value of smooth

hypointense rim in the hepatobiliary phase of gadoxetic
acid-enhanced MRI in identifying tumour capsule and diag-
nosing hepatocellular carcinoma [ J]. Eur Radiol, 2017,
27(6) :2610-2618.

[29] NG10O, LAT E C, NG M M, et al. Tumor encapsulation in

hepatocellular carcinoma. A pathologic study of 189 cases[ J].

Cancer,1992,70(1) ;45-49.

[ WrFE HEP:2023-11-28]
[ FERE RG], MK EXHRE . F A

- 149 -



