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[Abstract] Objective: To investigate the value of Gd&-EOB-DTPA-enhanced T,-mapping and dif-
fusion-weighted imaging (DWI) for liver fibrosis staging.Methods:99 chronic hepatitis B patients were
classified into 5 groups as follows:normal liver function (NLF),n=23;S1 stage,n=13;S2 stage,n=
13;S3 stage,n=26;and S4 stage,n= 24.T,-mapping images were acquisited using Look-Locker se-
quences with unenhanced and hepatobiliary phase (HBP) images.Liver T, values and ADC values were
measured. The reduction rates of T, relaxation times (AT, ) were calculated as [ (T, pre—T, HBP)/
T, prexX100% 1. ADC,AT, and T, HBP were compared among 5 groups,and receiver operating charac-
teristic (ROC) curve were performed for diagnosis of ==S2 and =83 stage.Correlation between ADC,
AT, and T,HBP, and fibrosis stage was determined by Spearman correlation analysis. Results: ADC,
T,HBP and AT, in SO stage were (1.57 20.16) X 10 * mm?*/s. (239.08 £ 20.63) ms and (69.24 £
4.64) % ,respectively; (1.44 £0.12) X 10 * mm?*/s. (273.57 £53.75) ms and (64.27 £9.94) % in S1
stage; (1.31£0.12) X 10 * mm?/s. (375.74 4+ 97.86) ms and (61.14 £5.61)% in S2 stage; (1.18 £
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0.09) X 10 *ms\(561.59£56.55)ms and (38.76£6.08) % in S3 stage,and (1.0320.08) X 10 *mm*/s.
(564.69+68.62)ms and (37.01£6.80)% in S4 stage.Significant difference were observed for ADC,
T,HBP and AT, among groups (P<(0.05).The area under ROC (AUC) of ADC,AT, and T, HBP was
0.903,0.987 and 0.984 for diagnosis of =82 fibrosis,respectively;and 0.817,0.930 and 0.847 for diag-
nosis of =83 fibrosis, respectively. ADC value was negatively correlated with fibrosis stage (r =
—0.790,P=0.000),T, HBP was positively correlated with fibrosis stage (»=0.822,P =0.000),AT,
was negatively correlated with fibrosis stage (= —0.832, P =0.000).Conclusion: Gd&-EOB-DTPA en-

hanced T,-mapping imaging and diffusion-weighted imaging may be valuable for evaluation of liver fi-

brosis staging.

[Key words] Magnetic resonance imaging; Gd-EOB-DTPA; T,-mapping; Diffusion-weighted

imaging; Liver fibrosis; Hepatitis

JH 2T 4 Ak J2 LABE J5E 1 A o 2 B 400 i Ah ik BT Cex-
tracellular matrix, ECM) 7& JJF BiE 74 3 B2 LR T 2.
S 12 P TS i I Sy T AR A 1 0 225 B B, Y 40 B O M
INFIB T R A 5P i T 2T 4 Ak 10 E JiE , ) 003 B0 TS
HAEEMAE, B Al R PG T2 4E 10 /Y & A 2
JHF 2 S0 355 A o L JH 2 3R 3% Gy — I 0 A6 A, ml R AR
28 ARMERL T R B F ez, AR R, Z TN R W]
JHHE ADC {8 5 JH- 25 4 £k 72 B2 % D) AH OG5 JIF 25 4 A ]
DLk BRI N 2 25 4R EE 1 2 A HLEES T s 2
K TCOATPL) B9 7K F- DA i 5 SO 52 5t # i 18] T #Y
ARAR L AL ZEBR 4 ( gadolinium ethoxybenzyl
diethylene triamine pentaacetic acid, Gd-EOB-DTPA)
W45 T\ -mapping BUIR A DWI K 25 35 0] DF £ JIF 2T 4t
ERRE . ABFTE B ERDT GA-EOB-DTPA H5i& T, -
mapping B K DWT X £ 4 Ak 53 10 09 374k A 18

MBI EFE

L.l R %Rk

ABIF 5 28 38 K B i E A = N RS B fe B 2%
Aot BENARME: OZX M R B A2
R B 2RI R 5 @9 BRI T 4T dE Ak 25 3 s O 7 B
75905 B Ay 45 R 2 W o8 B IE MRT A A, H 9 A
2 () BF i RN R 2 5 . HEBR bR ofE . O B i i 22 . K
RE X T S5 o 647 1406 28003 A s O 3 R IR 0 JHF 8 4
OMFWNZ K G X IR A b5 - OB 0 1% 7 &
Mfa R I, HIR B 82 LIEH MRI fefr; @ /A
JH 98955 50 s O HEBR I T E S 28 & S0 R i w1 I R
B O E AR A ER . X RAHERRE: O
KIA R BRI E QORI REMEHZYWE .

[ 2017 4F 6 J & 2019 4F 1 A4t 99 HIlFF & A4
FRUEFN AT . FROIL 76 4], Hodb T 27 44k S1 30
13 %1 .S2 9 13 1], S3 ) 26 ]S4 ) 24 5], xFHE4H
23 B, 44k 5 R 2000 4F P8 % S WUBITHY
R RBIE TR,

2. KA Ik

K KA Achieva 3.0T MR $$44% , 32 18 18 AH
AL E., AR E 12 h #KE T
MRI ~F 49 J 3 58 49 4, % L6 )l H Gd-EOB-DTPA
(Wi NEEL,MmMEFREF), T,-mapping F1% CE
ENF 1T — )2 EAZ) il Look-Locker 31 43 5l T 3
BRET (T, pre) MI4EE J5 20 min AFAEII(T, HBP) X4,
MHXZH . TR 5.2 ms, TE 1.9 ms, TI 46 ms, 8%
7° 2T 6.0 mm, BB 1, FEF 350 mm X 350 mm,
FHFE 100 X 288, R 4 60 3. HH A H] 20 s, DWI £
#ok Hl SE-EPI J¥ 41, A P W2 K Bl 49 B, TR
3500 ms, TE 55 ms, %5 [% 256 X 256, #L 5} 375 mm X
300 mm,/ZJE 6 mm,b {HH 800 s/mm?,

3. EME AP S b

B DWI R 46 B 4% % 2 A3 Workspace J5 4b
T AR, R Functool T. H AL H () ADC %k 4 ¥ 47
ADC {H I 5, BT A B B — 2% Rl 32 4T B2 0 & 5
B HEH 3 AR T T B R X (ROD , ROT L ik FF
KA IHAE 4560, ROT H AL 100~150 mm” ., ADC
M EE I 3 W2, ROT K/NHA 90~110 mm? , ki
TEARAE T il 45 4 285 44 o I S TR A m ot A e i R A Y
Y Sl BRI R] T M 3 WO IEAE Y T M fH., R
I T 30 48 2 B8 RE 0T 5t 1 B[R] T, U A R (reduc-
tion rate of T, values, AT,), AT, = (T, pre —
T,HBP)/T, prexX100% ,H"¥ T, pre by 1 5t fif sl #
fiE T, , T, HBP A58 20 min J& CFFIH ) 5t 3 A 7]
T,

4. geiteE s b

K HI SPSS 21.0 e it s A AT 512 40 . 3t
HEORR B8 £ bR 22 ROk, IFIE ADC fH . AT,
S T, HBP B bR K R 7 2250 07, P 2 & L
#% % H Bonferroni . W ] MedCale % it 2% ¥ {4
ROC H1£: 43 #r ADC 8. AT, #1 T, HBP & Wi iF 21 4
=52 BRI =S3 WA M4 T 1A AUC) | BIE e 57



FT 2528 2020 4F 2 A5E 35 %% 2 ] Radiol Practice.Feb 2020, Vol 35,No.2 205

P BURAE FMER P . SR Spearman AH 5 70 7 3T Hir
BSR4 IR AROCTE . P<C0.05 IR 22 5%
HAGI#E L,

& R

5 i 4 (S1,S2., S3, S4) FI XF FR 20 (S0) 14 JiF A
ADC {f AT, % T,HBP WL3 1. M % 2K W E
1.2, S0.S1.S2.S3.S4 411 ADC ff.AT, 1 T, HBP
¥HEA G #Z 57 (P #<0.05.% 1),

JFAE ADC {8 AT, 1 T, HBP P-4l T 27 4k 1k =S2
W . =S3 inizkrak e Wk 2.3, AT, Wi IF4F 41
=82 WA =S3 M1y AUC ¥k iz K. AUC 43 51 N
0.98741 0.930(F 2.3),

JFE ADC AT, 1 T, HBP 5T £F 44k 43 1 i
. ADC 15 5 1 £F 48 1k 2 W Bt 26 (r =
—0.790,P =0.000), T, HBP 5 Jif £F 4 1k 43 4] & 1E A1
K (r=0.822,P=0.000) ,AT, 5 T 44k 7 1 5 1 M
F(r=-—0.832,P=0.000),

W’

JFEF 4 A 2 BE A T P9 £ 2 41 200 0 309 A= L 406 M Ak
HE TR EEDURR L 51 Rk D/ AR O R S 1 3
SR T 5 BORE 2 20 1K 43 7% 3 Z R
AT, DWI 2 ME— H] T A 0036 AR L K o 19 s
MTCEITE MR & H AR, W R ADC
{ELRENS BEAL TR 0 £ i AL R B2 . SR T T &7 4k Ak A 1Y
2 FUI A SUBIOUL S5 A8 1) S 3 4 52 T 200 iR S
DWT &% WLPFAl T BE P4 7K 73 B9 97 1032 BROR B 1H 8
T W JHF U O O 2 LA B M A M T R e e
GA-EOB-DTPA 2 — Rl P4 T JUE 45 55 1 % e 5, n]

ARG T, 518 2, 4 J6 I IE 20 8100 5t ¥ i 8] T, .
Gd-EOB-DTPA n] # JiF 20 21 ¢ 5 4 46 B, I 28 IR 36 HE
L AR 4 A 2 5 B0OE & O 40 ik H >, OATPL
Feak b, N LS EOB %5 ia , S &8st 2 nf 1] T,
FEK, R I Gd-EOB-DTPA 4 58 §ij 5 AT 52 & Y
5 0 R Bt B R) T, AT i 4 4% Gd-EOB-
DTPA 4% HURE 77, T PP A I 2y fig B2 BF &2F 4 1k 72
[

DWI K 4 v el 45 1) ADC {2 i3 Z 4~ A b

H 5k g5 R 320K 43 14 H0 S TG PR E 1 1 3L

S, ASTR] b A S B ) 9 B el AR ) 305 OR — B, IR
b {5 1 ADC {8 52 #E T 0952 W K, T b B 327K 43
T HCAY 52 om0 G 2, DL, SRR IS M Y b {H
DWT PEAl I 2T 2 b o 5 1 10 OG5 X 2% . BF o e gt
M b N 800 s/mm’ Bf . ADC {5 21 4k 4k 43 91 1 4
Mk oA R AR SC b {HHR 800 s/mm?, iR I E] T,
T 32 R 0 USRS AR R A E R T
[R5 R B A ol - N A ol 1 S S A
Look-locker J3 %1 K X B 4% £ 9 19 00 55002 g — WK M 528
B4 A S (8 A2 8 18 5 S A5 e 5 KL AR SR
Look-locker JF %) 3R B T,-mapping K%, iZ1 R H
A HEFER S | UG T 4 i P a5 AR A —
HEgRE—ZEIZ.

AW ES R B, 25 £ 4E L 9 ADC A #1%
TR 2H , HLFf & 25 4 A0 R B /9 35 n . ADC {12 7
AR/ Z A G BRSOk A5 RAHFE . ADC fH fig 1k
JI2F YA 2 B L A U R SR e R 22 . AR BESR
3 ., Gd-EOB-DTPA #f 3 JiF 0 1 5t #% B 8] T,
(T, HBP) B & T £F 4 Ak F2 B 04 in 25 17 %8 <, i JHF JIE 441
st # BsF E) T, 9k AR R CAT, ) W B 2 3% i b . X 5

%1 HA%M4A#H ADCE AT, #2 T,HBP th#

SO 48 S1#4

S348 S48

(n=23) (n=13) (n=13) (n=26) (n=24) F P18
ADC(X 10 *mm?/s) 1.5740.16 1.4440.127 1.314+0.12*% 1.1840.09 *#* 1.0340.08 *##¢ 75.36 0.00
T1HBP(ms) 239.08420.63 273.57+£53.75* 375.74+97.86*F 561.59+56.55"F%  564.69+68.62"FF 140.66 0.00
AT (%) 69.24+4.64 64.27+9.94* 61.14+5.61"% 38.76+6.08 *F* 37.014+6.80"7* 113.37 0.00
E . AR vs SO, P<C0.05; % & vs S1 48, P<C0.05; % & % vs S2 48, P<C0.05;% & & vs S3 41, P<0.05,
%2 ADCE.T,HBP #n AT, P fF 4 4 (L =>S2 B W) i &
B AE AUCOOS N B K H) S ZE () HFE)  EHED
ADC 1.26 X10*mm?* /s 0.903(0.827~0.954) 74.00 93.88 83.84
T, HBP 452.67ms 0.984(0.936~0.999) 96.00 100.00 97.98
AT, 48.36 % 0.987(0.940~0.999) 98.00 93.88 95.96
%3 ADCE.T,HBP #n AT, iFff fF 4 % (£ >S3 B0 ) i B #
5] & AUC95% E 42 R 1)) BBEE(K) HFE  EHED
ADC 1.11X10*mm?/s 0.817(0.727~0.888) 100.00 64.00 72.73
T, HBP 458.55ms 0.847(0.760~0.911) 100.00 70.67 77.78
AT, 46.63 % 0.930€0.861~0.972) 100.00 81.33 85.86




206 T2 S2 B 2020 4F 2 A% 35 545 2 8] Radiol Practice,Feb 2020, Vol 35,No.2

B 1

ADCE 4 1.36 X10 *mm?* /s, & 2

BAl S HLRBCAFK2F, O BTHRERTHELF RS RARBHEN A T L LA
S1 B(HE $ & ,X200); b) fFAedl T,-mapping B2 =~ £/ T, 4 283ms, AT, 4 69.2%; ¢) DWI 2+

B.45 %5 R RHECAHAFKS F, &) BT RERTIFEILE X

YA R A VT Lo S3 A(HE &, X200); b) FFAEH T,-mapping B+~ ER/ T, #
503ms, AT, % 41.6%; ¢) DWI 2+« ADC/4 % 1.17X10 *mm?/s,

Banerjee 5% [ BIF X 25 R — 2. I R A O . B A
JH-2F 4 AR BE 0 0 B, JHF TR 45 DX 0% 2F 4 &5 46 2 U
VT4 A, S BOE R T 20 B 2D, A B PN B S R G i SR A
MM ) GAd-EOB-DTPA % B /b 5 e 4b . & & T
LY Ab o B HE A0 A A TA) B S 3O IE K e v
hn, gkl T, 4, AHFSE R H Gd-EOB-DTPA
W43 T\ -mapping WIZ 3 A T, HBP AT, PFAG IF£F
b =52 W . =S3 I 1 HUR A FRE S S T DWI,
5 R SOk 25 R M — B0, t e nT WL A T DWIL %
7 ¥ BE T U A M OE AR B EF 4R AL 3. A5 45 RO
/~ADC. T, HBP.AT, 2 Wi 2 4k =S2 Wiy AUC
351 0.903,0.984.,0.987, & Wi iT 21 4k 1L = S3 WAy
AUC 4354 0.817,0.847.,0.930, #& 78 AT, X} JITF £F 4
=52 #1 . =>S3 iy iZ Wiatee s & . T HBP IRZ .

28 bR, BFE ADC {8 . Gd-EOB-DTPA 1 3%
T,-mapping % T, HBP Ml AT, e —ERE L X
W 2 4 A0 R BE A B T I 2R 4E 46 0 0 R T4

SE
[1] Kocakoc E,Bakan AA,Poyrazoglu OK, et al. Assessment of liver

fibrosis with diffusion-weighted magnetic resonance imaging using
different b-values in chronic viral hepatitis[ J]. Med Princ Pract,

2015,24(6) :522-526.

[2]

[3]

[4]

[5]

[6]

(7]

(8]

L9l

B Bl 3 A LR AR R A AN AH T A2 B RS I £F 4k 1k
W25 B 5 L) 0O 2 528, 2015, 30(7) 1 775-778.

EASE BT, X, % DWI AT H-MRS 76 T 2F 4 4k b 1912 Wi
ML) T 2 52 88, 2012, 27(2) :136-139.

Lagadec M, Doblas S, Giraudeau C,et al. Advanced fifibrosis: cor-
relation between pharmacokinetic parameters at dynamic gadox-
etate-enhanced MR imaging and hepatocyte organic anion trans-
porter expression in rat liver[ ] ]. Radiology, 2015, 274 (2): 379-
386.

Nakai K, Tanaka H, Hanada K, et al.Decreased expression of cy-
tochromes p450 1A2,2E1,and 3A4 and drug transporters Na™ -
taurocholate-cotransporting polypeptide, organic cation transport-
er 1,and organic anion-transporting peptide-C correlates with the
progression of liver fifibrosis in chronic hepatitis C patients[ ] ].
Drug Metab Dispos,2008,36(9) :1786-1793.

Ding Y,Rao SX,Meng T,et al. Usefulness of T1-mapping on Gd-
EOB-DTPA-enhanced MR imaging in assessment of non-alcoholic
fatty liver disease[ J].Eur Radiol,2014,24(4):959-966.

A BE A S B YL 5 A A BU 24 4 2 I A 2 R M R 5
I R P AR Qi 2K, 2001,19(1) :56-62.

Yoon JH,Lee JM,Baek JH,et al.Evaluation of hepatic fibrosis u-
sing intravoxel incoherent motion in diffusion-weighted liver MRI
[J1.] Comput Assist Tomogr,2014,38(1):110-116.

Ayvaz S, Tuncel SA, Can G, et al. Efficacy of diffusion-weighted

magnetic resonance imaging in the evaluation of extrahepatic cho-



TS 22 52k 2020 4F 2 A58 35 %% 2 ] Radiol Practice,Feb 2020, Vol 35,No.2

[10]

[11]

[12]

[13]

lestasis-related hepatic fibrosis[J]. Turk ] Med Sci,2015,45(3):

207

troenterol,2018,24(18) :2024-2035.

686-693. [14] Sheng RF,Wang HQ, Yang L,ect al. Assessment of liver fibrosis
Papalavrentios L, Sinakos E,Chourmouzi D, et al. Value of 3 Tes- using Ti-mapping on Gd-EOB-DTPA-enhanced magnetic reso-
la diffusion-weighted magnetic resonance imaging for assessing nancel J].Dig Liver Dis,2017,49(7) :789-795.
liver fibrosis[J]. Ann Gastroenterol,2015,28(1) :118-123. (150 sk2F 35 Rlifd ok ik . 45 ELERR BN 38 T\ -mapping WAL ITAGIF
Cohen AD, Schicke MC, Hohenwalter MD, et al. The effect of DIRE AN (LY ] b S it 2 24 35, 2018, 52(1) : 30-35.
low b-values on the intravoxel incoherent motion derived pseud- [16] Taylor AJ,Salerno M, Dharmakumar R, et al. T;-mapping basic
odiffusion parameter in liver[J].Magn Reson Med,2015,73(1): techniques and clinical applications [ J]. JACC Cardiovasc Ima-
306-311. ging,2016,9(1):67-81.

Tang HJ, Zhou L, Zhang XM, et al. Liver lobe-based magnetic [17] LiZ,Sun J,Hu X,et al. Assessment of liver fibrosis by variable
resonance diffusion-weighted imaging using multiple b values in flip angle T)-mapping at 3.0T[J].] Magn Reson Imaging,2016,
patients with hepatitis B-related liver cirrhosis: association with 43(3):698-703.

the liver disease severity according to the Child-Pugh class[J]. [18] Banerjee R, Pavlides M, Tunnicliffe EM, et al. Multiparametric

Clinics(Sao Paulo) ,2015,70(7) :486-492.
Pan S, Wang XQ,Guo QY.Quantitative assessment of hepatic fi-
brosis in chronic hepatitis B and C: T-mapping on Gd-EOB-DT-

PA-enhanced liver magnetic resonance imaging[ J].World ] Gas-

magnetic resonance for the non-invasive diagnosis of liver disease
[J1.] Hepatol,2014,60(1) :69-77.

(W ks H W :2019-05-07 & 18l H #:2019-08-06)

ST IF OB BRI COSID) B 48 (UM 25 52 B ) 2 A 5 e %

(B FEEIZED 2018 F 4 AR EX A OSID Faaft$itkl, @3 AL 555 B ERm
T A 5 (R IR 4) 4712 2 (Open Science Identity, OSID) , i # e H RIS EIR S, F— Bk
Ay OSID Frai A5 3 X 69 L R e — A+ B o) OSID R A 4, Azt 4o Bl — AN LA X I 5 4k )
WX F IR A E R R T B4F 5 LR AR R RE,

OSID AP @ AN TFT5RAAS: O FEN BN ET(RLET 1 54):;OFF L5t H £ %R
ONHLiE A EH XA LR ELSE OFEARE LWL B ;O LW mBLol (T L4t 48
EBAE XM, P AMENBIELHET L OSID R A B LM O 48 RN AR X Hmstd F, T L4
AKX B R RALIR LXK A RANR R AR R B AZ G BB T — R &R, X5RLFHAR, ik
HEG LR RPIRIELE L) RAGEAR TS XL ERERRE KA MR R LG EAEZT.TF
BEFII AR, FREFRA, LERLGEITANAB. A —FEBELFFARARRGEBZ, L ILIFHE
AR H e B TR BRI F 9 R ol I Ao 2 R,

Bl A, ZATA A A BB ey 4E 4 il — A OSID FracH Z4E % K5 @it bptk % stk HEHid
WA ARG P e A R EAKRFTSAYS FRF L7, LA E LX) 1 24 iEEANB AR
WAt AR (Bt A2 i B R ), AR AT BRI A AWM RE—F ., BEAELK
5 AEE B 2 INA P F e X ik B e 9 A, T B ik B AT R Z B (G RF &4 L42 OSID 25,
PP ABESEHERIFRELZHAE),

e B ALATEE P, B TAEAR XIE (8 .18062026009;#4%5 /QQ:249115562)

BREAE(BE.15623095186;5QQ:2368705356; #4155 : UED-Test1)

R A8 SRR 09 1t gk 4 A | L B =7 S R ) A i A



