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BWE HE BTEANES AR EZHF T, 4LE B =41 (GAd-EOB-DTPA) X 3% MRI f 7 Bk #8 £ B % /) BT &
(sHCC) #9345 Wi 4., F3E & Gd-EOB-DTPA ¥22% MRI &AM % & A H & 1R LR FEI &5 54 44
#,50 AT . FRMIGRFRAFE T HREFEE, SHETOBBRMEZRA TR E IR
BWiatat, R Gd-EOB-DTPA 323% MRI I Bk K Br i 69 253 &, sHCC 2847 3k -sHCC ( Non-sHCC) 48 &) #) 2
kAR KT 2 3R AL AT IRAZ 5 AT B DWI 3435 T2WI -7 & 5425 TIWIRAZ 5 69 £ F A A %
5 & L (P<0.05) . Logistic W3 54748 7 , AT BT 5 & L4 sHCC e 5 B W &, BT 5K
5 4 AR BEA S W MR A R B F sHCC w9 280 ff%fvr EHE SR A 72.7%.70.6% .72.0%,
78.8% .94.1% .84.0% #2 93.9% .70.6 % .86.0 % ,ROC £ F @425 %1 %4 0.717.0.865.0.905, ZEit £ &S
B EH % TF,Gd-EOB-DTPA 3% 3% MRI ¢ 11 Bk #8 B 7 sHCC #9457 A6 48 3 , AT BRI T IR S48 6L
HE B AT L ik — F 32 Z Gd-EOB-DTPA ¥£5% MRI %11 Bk £ Bk i sHCC 4945 7 =k 4k
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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

hypointensity

JE R P 2 D AL 8 S P R R B8
, TS IF4H9 (hepatocellular carcinoma, HCC) JiF
P4 4 (intrahepatic cholangiocarcinoma, ICC) il
TRA TN, HCC (5 5 & M AT Y 75 % ~ 85 %61,
5 Al T PR AR T) B, o T o 1 s SR A, AR
(1 HCC m] LMK TC B 52 18 2= K A i a2 8, B 3h
JHHAE IR TR w5 5 Ak | Wk 309 B AE 3R 0 v (R kR
) (R TR MR HCC, 3 k) T 5 9
A6 1K TC 80 3 | 250 T A B L ZE R — M ( G-
EOB-DTPA) #458 MRI JIFIHIH & {5 % HCC, g 42
WA —E MMERE . I R KR 43 &2 Wk HCC
fif L 2 0], B9 Y SR s HCC /Y 5 4R R AF
R<12.5% , A REXT HCC #E 4T RIS W 5 + 1,
HCC Y 5 4R R A7 A5 70 %, Zmiffss ™ %
1], Gd-EOB-DTPA #4538 MRI 1] L) #2552 i HCC 1y
R, TR P B2 5 v 5 L A 45795 (high-grade
dysplastic nodule, HGDN) . 1 1 JiF 411 Jf 9 ( early
hepatocellular carcinoma, eHCC) & /)N iF 8 ( small
hepatocellular carcinoma, sHCC ) [ % 51 g /7. 2018
U AR 4 i 5 808 52 4t ( Liver Imaging Reporting
and Data System, LI-RADS ) $$ 55" ( fAi #x “ 2018 Ji”
LI-RADS $555) £t , K4l 2 Bk W R 308 &y i Ak 1]
AR 2B R R AL | B R K 4 A B4R
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HCC, 2018 Jix LI-RADS 45 mKf Al i 4% B i — &
FAFGAL R T I, T 4R 30 s R AT A5 5 PR
HIRAE = AT EBTC R AL T2WI 82-rh B S (5 5 45
ASUAE g B S b ) T B DA 42 0 S AT RE TS
Hr4x (APASL) "V H AR i 245 (JSH) M i 2
2 B A 2% R H WA A D IR0 A 20 R B, 7L
FE IR A 5 A0 1T kA 86 385 1 > HCC i 3222
%, AUFEFEIHEN RGN Z YR T, Gd-EOB-
DTPA 3458 MRI XJ[ ]k BA TG i sHCC A2 Wi

1 MBI E
1.1 HEM&

2017 4F 1 H 2 2023 4F 6 7, A7 i U 78
bR B2 e ) I 5 e i St R A7 Gd-EOB-DTPA 3
5 MRI K2 1) 44 %, 55 35 61, £ 9 6, T34
I (56.1£9.0) %, 4545 E-4 4% (20.55+7.09 ) mm,,
38 R R AN EE T, 6 B R AN 25T, 3k 50 A
S50, Horb 33 ST AR EIZ IR sHCC 17 A4851
2595 112 W 5 Non-sHCC, Non-sHCC 1§ 10 4~
HGDN,3 4~ ICC, 2 /NI 3 5 U446 A 2545 (low-grade
dysplastic nodule; LGDN) , 1 > 48 PR 48, 1 /> i 4%
o AWFITARAT AR EE 2 B i s e P 2 10 3 25 5
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PABRUE : O = e B (S AL SE)
QMO 7 8 CT K4 & BT A kL, 75 iF— 247
Gd-EOB-DTPA 4 55 MRI #5 #r; 3 %5 20 41 55 J1 2%
123

HEBRARAE : P G B 22 (Wnis sh s ) Jo ik
DA IEZE 15 1 R ARNE S s @I N BRASE5 sl Z24
SV HRZ A>3 em, QWEAA MU %E  F ARG
AT Rl AR YT S
12 KERE

WG PR AT 1 45 F 18 [F] Siemens Magnetom Verio
3.0 T,16 JEiEMEFEIATT L B . PR3 2 Xt L 7
4 Gd-EOB-DTPA (44 : 5356 10, 7 [ FE HL = 24 1
f@#/vn]) o MRI 47 54345 : T2WI( TR 2 500 ms,
TE 73 ms, J22JE 5 mm, J2 [ 1 mm, FOV 320 mmx
320 mm) [ i€ |19 17 51 e B 5 4 i 31 s TIWT( TR
3.4 ms,TE 1.22 ms, 2% 2 mm, JZ[A]fF 0.4 mm,FOV
320 mmx224 mm) , >R HIZ5 BN 4 iR SR 2 (volumetric
interpolated breath-hold examination, VIBE ) #1J1 il J5% %71] Az
TIWI [&] A A7 #1152 4 £i2; DWI (TR 8 200 ms, TE6
1 ms, )22 5.5 mm, JZ[EHE 1.1 mm, FOV 380 mmXx
250 mm) , WG, # kA E 0.025 mmol/kg Gd-
EOB-DTPA, {5 i %5 °8 1 mL/s, Fifi 5 3 5F 20 mL
0.9 % SAAEN TSI, IF LA 3 mL/s G opas . G

FLFI e, MR 2458 W It H 3902 B0 = sl bk 3B 7 ~
8 s RAENIK LI NS K I EIR, T760 8.2~ 5 min
20 min SR TR AT I AN AR I A5
1.3 BEHH

M 2 ST RHE N (1 2 S AR5 1 A R4 %)
ST PPAG AR — S5 AR AE S, A3 Sh kAT TG
SEAL FEAT BN AR5 5 48 F B (i A
FETCHRAL) (DWI {55 T2WI {55 & TIWI {55,
2 % B IR AR AE G TAl B EL I, 2Rt IR £
—BEER,
1.4 GitEHE

K SPSS 25.0 Gi itk bkl . R
KX K, ZAEF R Z N Z Logistic [9]/4
SiHie P<0.05 FR2EFA G208 Lo

2 #HR
21 HETREILESR

Gd-EOB-DTPA 5% MRI | ] JkHATCER 1 19 33 4>
sHCC v, Sl B IE m i Ak i 25715 28 4, 8
THHMRAE S 45715 24 A, AL P (A 45 5 Ak R 5
AL ) 14535 26 4>, 17 4> Non-sHCC %545 |
S AR IR R AR Ak 25T 9 A, BTSSR E S
S5 124 B EE T 1A SEARIESR WA 1,

T, 95,49 %, ZRFATRE AL 0, o B2 A6 28 O o AU TP AR I A . AL T2WIL B2-rp 2 £ 5
B.TIWHIRAE 5 ; C. 30 kB 1 HF BRTE e 5 Ak D. 171 ik 01 T8 BB 375 S22 i oo 15 5, Jo] Bl L O T o8 b . e 5
E~F B4 PSS = G.DWI @155

1 B&ETHR

BRI EE
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22 TBLEBETH MRIIER
Gd-EOB-DTPA ##3% MRI | Bk 8 JC B 1 1 25 15
H, sHCC £5745 B sh DA BB s Ak AT RS 5 |

AL T2WI B2 JE i 5 5 TIWL AR5 5 M

DWI & {55 &7 b3 T Non-sHCC 4575, 22 55 A 4¢
HEER L (P<0.05) . JFIHIILAS 5 78 sHCC 41 A0
Non-sHCC 2H i) 22 5 e e 2% 3 L (Fisher's 7341,
P>0.05) 455004 1 Fios.

£ 1 BKEAELEF sHCC &5 Non-sHCC Z17 9 MRI fE& LR &k
kiRt 1 BTG5/ Bl ATFREIE S/ 1)
20 ) n/ — ~ . N .
E| 7SI Ttk &f55 FEfEs S ERe2 EEfEs
HCC 33 28 5 24 9 29 4
Non-HCC 17 9 8 5 12 15 2
P <0.05 <0.05 >0.05
255 f L/ 15 T2WI {55/ 14 TIWI {55/ DWI {55/
Hul n/f — . N N . N N
H AL T R-PEESES HRES KI5 EnfEY =R G
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

2.3 HBAFSIIBKIALEE sHCC B Logistic [
3534

K sk AE R S Ak B AT IR 5 45
5% T2WI - BE B 4555\ TIWI AR A5 5 &% DWI {5

FHATZ R Logistic [V Hr, AT WIfE 5 45
AR TR G R 35 sHCC Bl ST G B R 3%, 2%
mzk 2 s

% 2 Gd-EOB-DTPA %38 MRI [JBkHA T BRiE HCC & E = Logistic B4 47

HAGNER B SE Wald x* df P OR 95%CI
SIKEHERIE Ak -1.077 1.460 0.554 1 >0.05 0.341 0.019~5.599
BATHIRE S 2.668 1.335 3.996 1 <0.05 14.406 1.053~197.013
SEATAL 4232 1.550 7.459 1 <0.05 68.873 3.304~ 1435.747
DWI S f55 -0.552 1.303 0.179 1 >0.05 0.576 0.045~7.408
T2WI i%-h (55 1.684 1.857 0.822 1 >0.05 5.388 0.141~205.193
TIWLLfF S 3.730 1.906 3.829 1 0.050 41.689 0.994~ 1748.261
2.4 LWRHE AR = B0 S 1 B2 W TR B, 45 2R ke 3
T T L FH RS TR s T 2R R AT PR

x3 BITHRES.EVEREMERS ISR

FAGNE G B AL Wi R AUC 95%CI REE/ % FERE/ S WERRE/ Y
BATIIRES 0.717 0.562~0.871 72.7 70.6 72.0
LA A i 0.865 0.757~0.972 78.8 94.1 84.0
BATHARAG S+ 45T R 0.905 0.807 ~1.000 93.9 70.6 86.0
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3 i1t 30T FEREAT A/ R AT 5 A0 1T kI A 2 2% 86

G L, R R, Gd-EOB-DTPA #4538 MRI 6 #%
I 1k 301 JC R 3 (R 25745 vhr  sHCC 21 B9 3 Ik 01 HE 3R o
b BATINRGE S A5 A T2WT 2-Hh B {5 5
TIWIIRAE5 & DWI 5155 il 345 T Non-sHCC
H, AN B 2 R BAG IR L, ZHE RS
RN, AT IAMRAS 5 45 B 1T Ik A G B
HCC RS el R . AT 5 45 e s
Wil I KB JC R sHCC A R B Re 5 B MER 2 4y
Wk 72.7% 70.6 % 72.0 F178.8% 94.1% 84.0% ,
PIE BB 12 sHCC 1) RS e 55 R 43501
9 93.9% .70.6 % .86.0% . FEAHETEH, X F AN HLAY
sHCC, 4 i B AT RS 5 (45 T B I, W] LA &
I sHCC By AT FE P 7RG IR TAEH, A REAUUKR
SERATIMIRAG 5 B4 A IRAE R IZ WA LS sHCC,
T LG B KIR AL  DWI & {5 5 (T2WI B-rp i
T S TIWI AR AF 5 55 4l B AR 520k 4 sy %) A it 7Y
sHCC 2 Wil ig .

Gd-EOB-DTPA JZ e X LA, 1E 5 I8 L
BHES 74415 Z ik (organic anion-transporting polypeptide,
OATP) (1) 200 i T A5 506 H AR, #E B 47 1A sl T R
IR SRS S, MU0 5% 5 OATP 5%
FIRM RIS S B &KW, Gd-
EOB-DTPA ##5# MRI 454 IR BIILE = 4 =12
Wr sHCC /12 Wizl he . (HAWFFE b, T IR AR A 5
7£ sHCC 5 Non-sHCC Widl [A] 22 % LG8 it 2478 Yo
BB #8755 , HGDN 4 30 % By 45 15 78 JFF IR 1) 35 30
FARAS S, [T 148988  1C.C Ky 3 T 448 At i U5 b 97
FEJF AR 9] K 43 3R B R ARAE = o TAEA B 5T
Non-sHCC 2045 88.23 % (15/17) {445 5 76 JiF IR 3] 32
PUMARAE S, EZLLL HGDN (ICC iy £, ARBFIE 45 R
TR A 5 TE G 272 S Dt R n] B = s B
ks B REA R b, BIFSE ™ Fe B AT 4 i | gL
189 LB BRAE Y 1CC HERR IS 85 11 IDkA0 e 34 A
IRFN AR, f B 5 45 = ki HCC iy SR 8502, T Xof
o R S A T R R R
AR (DWT AL/ s IH B SEAE ) 1K CA199 7] LA
12 1o S 31 AN M JE 240 L s B P A e B 78 L4 4 i
[k g, FHER 33k 91.2%, PAN 25 5% meta

THVER LR-5 4325y EZAE L, 45 R w2 T LR-5
(2 TS TR R BT 12 TGS 0 A 658 /o ) R 5 B (97 0 s
9394 ) FNRASE (71% vs 81% ) , WAL 110/ AR
A5 15 LR-5 73250 EBAER, W] US55 12
HCC By R, 2 W 0 4 5 B JC B s el
S5 AR L HCC AYRRAEPE R B, 2 P
HCC Bijmi— A EE R E P AN 200, 15
HRRVTAR TR 25 19 B 1 [R5 JH AR 98 i) A6
TEARAS S 4555 i, LR-5/LR-5v %} HCC HA7
B ISR RE , R A R RS 4R
83.0% .84.1.91.5% , AHWFFTEEHrp, 4575 AL 2 Wr
(18 R RS BB 1) 5 DRI A S R0 S A5 A
REETT LR A S T 45T A RS I 1 AR | Ry
SE R EREE R 78.8 % 94.1 % 84.0 Y5 4451 4
A BT RS S0, T Lt — 2 42 w2 W 1] bk 30
ToERE sHCC 1y R AL (93.9% ) FIERAE (86.0% ) .
AT ALIE R A s Ak 1Y 45 5 A2 HCC 1 i
JE RS, 451 R nT R A B T PR ) ik e 4 M AR
KPP0 B e e I, U g 4 T A

4 g

TE 98 & fe N & 75 5t T, Gd-EOB-DTPA #f 5%
MRI 1Tk J6 B 35 sHCC )2 Wk i i, #1]
FRIVII 320 % PE B0 T i 5 A 3R RS AT LA 5, ORIk
BEEIRAES 7T LA — 224 5 Gd-EOB-DTPA 1%
5% MRI XTIk JC BT sHCC HYIZITALRE .
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