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ABSTRACT

Objective To investigate the application value of magnetic resonance gadoxetate disodium-enhanced
scan combined with T1mapping nomogram model in preoperative prediction of CK19 expression
in hepatocellular carcinoma (HCC). Methods The data of 98 patients who underwent gadoxetate
disodium-enhanced MRI and T1mapping were confirmed to be HCC by surgery and pathology in our
hospital from July 2019 to June 2022 were retrospectively analyzed. The expressions were divided
into two groups: positive (n=35 cases) and negative (n=63 cases). The clinical data, conventional MRI
qualitative signs and MRI quantitative parameters were compared between the two groups. Logistic
identification of risk independent predictors of CK19 positivity and establishment of a nomogram
model for predicting CK19 positivity in HCC. Results There were statistically significant differences
in AFP >100ng/ mL, neutrophil to lymphocyte ratio (NLR), non-smooth tumor margins, corona
enhancement, satellite nodules, T1rt-pre and T1rt-20min between CK19 positive group and negative
group (P<0.05).AFPT1rt-Pre and T1rt-20min were independent risk factors for CK19 expression
in HCC. A nomogram model for preoperative prediction of HCC CK19 expression was successfully
established (AUC: 0.870, 95%Cl: 0.788, 0.928), The calibration curve showed good agreement
between the predicted probability of HCC CK19 positivity and the actual probability (Figure 7).
Conclusion Gadoxetate disodium-enhanced MRI combined with Tlmapping nomogram model has
high application value in preoperative prediction of CK19 positive expression in HCC, and provides an
individualized prediction method for CK19 positive expression in HCC patients.

Keywords: Hepatocellular Carcinoma; Magnetic Resonance Imaging; T,mapping; Cytokeratin-19;
Nomogram

FF4mAE R (hepatocellular carcinoma, HCC)RRE N EMMEZ—, BHKE
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1300 ms, TE 97 ms, BEE6mm, MEF360mmX280mm, %8
P£203X320; (2)Tlmapping, EAT:Map-MEIFZAVIBEFS!,
H#1TB1lmappingIBRIE, FHIHRETREBIEMmapping
B, HFXFES#: TR5.01ms, TE2.3 ms, BE4 mm, XE
#A(3°, 15°), I 380 mm X285 mm, EEFE224%168; (3)
DWI, =E&#{: TR 6200 ms, TE 50 ms, BE5 mm, WbfE
(50. 1000 s/mm?), EF 380 mm X285 mm, 4E5FE128X128;
(4)T\WI-VIBERF, TE&%:TR4.00 ms, TE 1.29. 2.52 ms,
BE3 mm, {18 380 mm X380 mm, %E[%320X240, XH
Gd-EOB-DTPA(EXE, Bayer)#{Tisaa#, F=0.1 mL/
kg, 1.0 mL/s, $30 mIEEHKHE, HEKCEEHIL
FIERATWI-VIBEFF#{TIEEMRITH, SIELERA1HA(pre-
enhancement, Pre). mhfk#3(30s)(arterial phase , AP). 7]
F2BXkHA(60s) (the portal venous phase , PP). F##i(120s)
(equilibrium phase, EP)FIATAERERHEA(20 min)(hepatobiliary
Phase, HBP),
1.3 IERBERSERBNFEEMFES T BIPACSRZ IS
BEN—MARNRIREZRR, BIF: Fig. 3. FX(E/
x). BEH. RB4R. £6BaK. BmEERENE&ERR
B E. BUBRE. SRERBE. sERQB. faBE
BAES. FLERARSBS. TPMEXIARR/ MEAELLE (neutrophil to
lymphocyte ratio, NLR). Mf/Myx/#ME4AMRILLE. BFREH
(alpha-fetoprotein, AFP). mi&HLET,

2B ABFEU FEBEGRIHELRNEINEPACSRA L
WIER, SELEESBRNBENEER—H. AANEEF
EUERE: (1)MWBREKREE,; 2)FEMLEHE,; 3)MERD; (4)
PR IRAFIN ; (5)IFFeBMEAL, (6)H; (7)F3E; (8)
BiF; (9)2FE=L; (10) DWIEERESES,; (11)shhkEiuSsa
; (12)2%3&k; (13)/EANEK; (14)EFE,; (158K, (16)12
24T, 17)EREES,
1.4 BGERBSHNNEBRIN FEFEEESHHE2BEE
FINE, WTFYE, BEREENEFEDAT: (1)BRMEBX
(region of interest, ROI)%&#F: ZEEUR IR &PA AV X IF (8
Fim. F3E. BERs. MEBEMEEKX), ROINEFRL7H0.5~1.2
cm’, IRMEBMTE, FEFISKNERCIAR—K. B
ERZNEREELEREMARNESRE(signal intensity,
Sl)e (2)75MEZAP. PP, EP. HBPIUEIME S IE ERTAL
Sl, HIHEME-FFLRESEEL (Tumor to liver contrast
ratio, TLR). BhEiE5RE4 (Tumor enhancement index,
TEl). BhyEHE3S1E 585 (Relative tumor enhancement, RTE)
AT 1R L (Relative enhancement ratio, RER). (3)ll&
EEEFI TImapping B &R FRE8] (T1rt-Pre) K2 AFREHR4E
BB Rkt B9t T4 BT 18] (T 1rt-20min)e HHET 13 IEE EDREE
(Reduction rate of T1 relaxation time, rrT1rt), rrTlrt=(T1rt_
Pre -Tlrt_20min) / T1lrt_pre. (4)@EAJFELEIELNE
I ADCIE,
1.5 WERE REGAR2EAESE U EARNKERE
IR, HERNEFEESENBENEAR—H. BdREl
FRAEBTHCKIINRIX, RARMAMAMCKLII R 5 AT i
BIREHTRE, EMRIERERARKIERSTSEREME,
EE(E, &E2>5%, HIEACKIOPAM, <5%/CK19RRE,
1.6 ZHFEDH KA SPSS 26,081 R RI M (AR 7c4.1.0) 11T
ED. B@iEKolmogorovSmirnovie st S AT IESE
S, MEESHHIITERNEBRIG, RAMKRIINEER
R FEESITEERFBAWilcoxon® ML, RAPMIE(P25,
PT5)iER, FRABEMARRA x KW HFisherfIBI =%, %
AR X E$ (intra-class correlation coefficient, ICC)HF
TEMBENAB RAN B, ZERKLogisticBl)IBFHE
CK19FAMHCCHMII EMEAE F, B =i & TIERHE(receiver
operating characteristic, ROC)FUMNCK19FREMIZHIZEE K
EHETGE T IEENMENE, SRUP<0.05A\NERESIT
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2.1 IRERFER DT AHREHAHCCEEISHG], HACKIMAM
351, FAM63%I. MAZEIRIIGRIFIEFI(R]L), RARRE
TENMMERETFRER. PHNARS HEARNILERS
CKIPRSHXAMNEZETE(P<0.05), HRIGKRFHETEMRAEMNE
BRLEFAITFERNX(P>0.05).

2.2 WARIMRIEERERIFENLE EMHFHEF, JEAXBMH
JEI04(P=0.005). SR3&E1K(P=0.041). BELT(P=0.040)89%E
FEABRITFEN(R2).

MREGEESH—BM I INERERICCEYEITUL,
KA BRPAREENEEEES BN EN —BERTF (R3). &
28, Tirt-Pre. TIrt-20minMESEBFRITFENX(R3).
CK19PAM A SRAMARB BV R MR EI I (B 1~E2).

2.3 HEETNCKIPHEHCCHIZIMEE EREDMERE
ATLrt-20min BB RIFRVIZHTALEE, #hLk TEFR(area under the
curve, AUC)#0.720 (0.620~0.806), Youden3s#190.44, 8%
[£80.17%, 7 1%63.49%, IRFEHN>T9Tmsec, FAMHIAUC
B, BURMRERMEI(RS).

2.4 HEBRTMUWRERYIEZE ZERZRlogisticRANMERER
AFP>100ng/mL. Tlrt-pre. T1rt-20minECK19PFAMHCCHIIR
MIMEE(XRS). EFlogisticBlTRENMIUBRRREET
FUMCK19BEMEHCCHY IR E (B13), FI4EMAUCEA(0.870,
95%CI: 0.788, 0.928)(El4). RIEMLEKREE, FUNCKIIAM
HCCHUE =R 5 L init R A8 RIFH— 4 (ES).

33t 3¢

CKI9BHCCTEmMmIBmEE > —", CK19@%EEME
M SRR, TAEAARPRA, RACK19BEM
BIHCCHFR R “SWRAEL” HCC, HAHHCCH20%™, 5CK19BB4
HCCAAEL, CKI9FAMHCCEBERRMR, EAXXBRMEENE
S AEASEE S Gd-EOB-DTPARZEEMRIANT Imappingii A FF
BT —DINER G35 = MR FUNE F (AFP. Tlrt-pre. T1rt-
20min)HBEHEERT, BFMALTUHCCEEMCKIIR
TR, BT BIFHERIEES,

AR RN IEFRIBFESCKIORBHTHM, LRERIE
AF>100ng/mL5CKI9OFRIAREMX, SChen""HAME. AFPE
—HMISREMITEY, EHRESHCCHAEMERBYIEX, 0
EAFPKESPEAMIAR T SRR, FERs, S5 RMnE
BICHE%, X5CKIAMHCCHEERIEEMFT—B,

FARHMREESHECKIORSHTOMN, LRERETF
TR BN EESREBEAITFER, MEFSINESSHHE
IS EES, MEMARAGI-EOB-DTPARIBE S A L5
MPEE F4 i SRk (0OATP1B1/B3) R Z HAMAEH2(MRP2)MIER
KAEE, EEARDOATPIB1/B3XR AR, TMMRP2EIXE
ARTEERMNY, E£EINR, CKIIRR THCCHILE M4,
5CK19BBMAIHCCHELL, CK1OFRME A4 AERTOATP1B1/
B3RAFEAMRP2RAEME RS, HMSHCKIIPAEA
3Gd-EOB-DTPARYIBER L, T1hI@AHEIER, T1rt-20minfa
AE. KFRIBIELogisticHEMFUNHCC CK19PRM IR &
MEEWET UEEAELNEEEET. RHRKRE,
B G ER 1S BFIMRIE BT B4 & AT LUTE 57 HO TN CK LOBA M
HCC,

B MRIER EHAESBIENS. 2RBUMDELT
RIS RHINLRSHCCHRBICKIORSHRBEER, X5
HU' S AR TARM,. XEtRRE, CKIOPAMHCCORIELRE X
MALETEHETHRE, SETHaRE2R, EEMRI LS
KM PN BIENEY, BEASRBLTERMEBHERS)
BB D IR, BRI 2R D B KAk T A
R ThBIOT B, P LATEBhBX ARG HA o) Bk S A B /B EE AT 4R
AHEM=FAF. RESBEEREERK, DELETHIISH
HCCAFEIR RSB EAGTINE KMEERE"Y, CKIORES
DELFEREZEE", 5CKI9PEMRHCCARLL, CK19pAM
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44#BEMRT Tlmapping B &% 2 & & 30,

B4, 614, FHTimapping
HFRE B T1mapping 5 4 T15 % B ja] 843 + 26msec (1B) .
HE2A~ H2C CK19[FHHCCAL 2 B — 475 SEMRT A TImapping Fim ¥ B & .
B, 50%, FHTInappingf i T1o et |5 41303 =+ 28msec (24) .
CK19 A MK AHCCHHE A (20) .

CK19H
B
AFREHAT1mapping i kb T1 7t B B 6]
B3 FMCKI9MHHHCCH & B, B4 5] 4 EHEROCH

®1 BENIRKISE

H4E £ 28 (n=98) CK 19FA1£4R (n=35) CK 19 PB144A (n=63) PiE
FH(%) 56.60+10.69 55.31+11.31 57.32+10.36 0.377
HR(B. &) 89/9 58/5 31/4 0.566
FF% BB 17(17.35%) 6(17.14%) 11(17.46%) 0.968

P 81(82.65%) 29(82.86%) 52(82.54%)
BEEEE U/L 34.00 (22.00, 55.25) 37.00(25.50,50.75) 31.00 (20.00,55.00)  0.350
BEREEHU/L 41.00 (26.75, 48.00) 41.50(30.75,48.25) 38.00 (24.25,48.75)  0.406
BEBERKEEU/L 54.00 (35.75, 122.00) 90.00(36.75,147.00) 51.00 (36.50,91.00)  0.276
TR R EREEU/L 85.00 (67.25, 108.25) 88.50(71.00,111.50) 80.00 (63.50,100.50)  0.136
BEAg/L 39.65 (35.45, 42.60) 49.35(35.85,42.75) 39.80 (36.60,42.60)  0.764
BB Zumol/L 14.82 (11.34, 18.60) 14.70(11.52, 17.44) 14.80(11.72,18.70)  0.775
SR Eumol/L 4.56 (2.80,7.18) 4.11(2.35,8.08) 4.66(2.90, 7.15) 0.553
ILERB SESU/L 201.00 (168.75, 243.75) 211.00(181.00,264.00)  200.00(164.00, 236.00) 0.281
;& AEFumol/L 75.00 (66.92, 85.52) 75.50(64.75,87.12) 75.50 (67.00,84.40)  0.689
S B Al 11.90 (11.40, 12.42) 11.80(11.50, 12.60) 12.00(11.30,12.40) 0.859
EfFREKEE <10 40 (40.82%) 14 (40.00%) 26 (41.27%) 0.902

>1.0  58(59.18%) 21 (60.00%) 37 (58.73%)
IR E AR 2.02 (1.49,3.32) 2.47 (1.86-3.42) 1.88 (1.29, 2.80) 0.013*
0/ )V /54 B RBR L 110.73(73.11, 150.65) 123.49(78.06,178.62)  105.03(72.91,147.52)  0.234

BBEdEng/mL <100 74(75.51%) 20 (57.14%) 54(85.719%) 0.002*

>100 24 (24.49%) 15 (42.86%) 9(14.29%)

3E: *P<0.05,

FHCCEE LA BNMEnL%. EREUMIELT, WA
CKIMHMHCCEAREM, THEEER. XHKRBNLRASS
PETEREIEX, AFRER CKIOFAMHCCHNLRSZ>1.73, 5
Lee AR A, BIEMNE, ERTRS5CKIAMHCCEX,
FHAREEEACKIIBIHIITUME Fo B BE BB LEAFETE IR R
B E] AFNCK19FEERIHCC, HEItEIRRSEEE A IBER.

KW REE—LBRENE. 8%, XE—MOIFEHR
At ERSSINBENEERGE. HX, BZRIEE, ‘Jﬁ‘é%%
mFENLILBEE, Hit, FELH0. AFEREEIERR
IEFRIR HBVFUNR B B BE. 5=, B mBIMITERERMIE

¥¥7ktﬂli%, Y BABFFERREMNIAT, MTIEECK19FE
wHE %, ERES.

e, BEFELERR HIEEMRIFTImappingaI AT
HCC CK19FAM™, BX& T T1oth#% A (8)FIAFPHEMFILZEAEER
FHIFUNEE, BEAHCCEENBSIAT HEMIME T
EEMNIESMNE,

R2 CKIPAMARAMANEABRN ZEERIEINER

4HIE CK 19 PB4 (n=63) CK 19FAM %A (n=35) P value
ERFFEH=2 26 (41.27%) 17 (48.57%) 0.485

FhiRE R >2 21(33.33%) 17(48.57%) 0.214

FEA/NS50mm 22 (34.92%) 15 (42.86%) 0.437

B RS FN 9 (46.03%) 23 (65.71%) 0.061
S BIEINS 9 (61.90%) 31(88.57%) 0.005*
Hin 9 (30.16%) 9 (25.71%) 0.641
47877 4 (38.06%) 19 (54.28%) 0.122

i 1(17.46%) 6 (25.71%) 0.968

DERAE 3 (52.38%) 22 (62.86%) 0.317

DWISEIF I EES 19 (30.16%) 12 (34.28%) 0.674

EhAKHRFRFZ SR 1t 3(52.38%) 23 (65.71%) 0.201

=2 6 (41.27%) 22 (62.86%) 0.041*
JEAEhRK 5 (55.56%) 22 (62.86%) 0.483
e 9 (77.78%) 23 (65.71%) 0.195
21 3(84.13%) 31(88.57%) 0.547
DELET 3(20.63%) 14 (40.00%) 0.040*
HBPERRIES 3 (36.51%) 17 (48.57%) 0.244
#: *P<0.05,
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3 CK19BRMAKFAMAREOB-MRI ERE¥MHINER

CK 19 A 4HE (n=63) CK 19FH14H (n=35) t/z & P& ICC

AN 48 8]
T1rt-Pre (msec) 1315.56+230.18 1490.41+258.21 =-3.449 0.001* 0.78 0.75
T1rt-20min (msec) 760.98+142.76 890.69+180.92 t=-3.910 <0.001* 0.77 0.73
rrT1rt-20min 0.41+0.12 0.39+0.12 t=0.634 0528  0.73 0.70
AP-TLR 1.42+0.38 1.31+0.30 t=1.440 0.153  0.86 0.83
AP-RER 2.07 (-4.21, 6.01) 1.99 (-3.40, 5.60) 2=-0.148 0.882  0.83 0.81
AP-TEI 1.75+0.44 1.69+0.38 t=0.702 0484 081 0.75
AP-RTE 0.78 (0.48, 1.02) 0.63(0.36,1.22) 2=-0.215 0830  0.86 0.81
PP-TLR 0.93(0.78,1.22) 0.86 (0.73, 1.05) z=-1.613 0.107  0.82 0.79
PP-RER 1.17(0.76, 1.96) 1.13(0.56, 1.86) 7=-1.134 0257 081 0.77
PP-TEI 1.17 (1.01, 1.43) 1.18(0.89, 1.29) =-1.242 0214  0.88 0.86
PP-RTE 0.82(0.51,1.12) 0.60 (0.28, 1.07) 2=-1.301 0.193  0.79 0.76
EP-TLR 0.83(0.73,1.03) 0.81(0.68,0.94) 2=-1.286 0.198  0.86 0.84
EP-RER 0.85(0.69, 1.38) 0.80 (0.54, 1.20) =-1.220 0246  0.75 0.73
EP-TEI 1.05 (0.96, 1.21) 1.03(0.86,1.23) 2=-0.745 0456  0.75 0.71
EP-RTE 0.71£0.32 0.80+0.45 t=-0.879 0381 076 0.73
HBP-TLR 0.57+0.19 0.51+0.18 t=1.870 0.065  0.83 0.81
HBP-RER 0.32 (0.14, 0.49) 0.21 (0.18, 0.45) 2=-1.257 0209 081 0.78
HBP-TEI 0.70+0.20 0.63+0.23 t=1.431 0.156  0.88 0.85
HBP-RTE 0.29 (0.13,0.51) 0.27(0.06, 0.48) =-0.834 0404  0.84 0.81
ADC 1.01(0.89, 1.20) 0.96 (0.85, 1.12) 2=-1.127 0260  0.85 0.82

7. TRL: PE-FFSERE SSREELL; RER: MEXTIESREL; TEI: PRERIESRISEN; RTE: BUEMEXTIZSR{E,; ADC. RIIFEARL; AP mhEk

H3; PP:ITJBKHR; EP:-THHA; HBP: RFAEHA,

=4 FFARMBCKIORAN RARIBIRIZH B

AUC (95% Cl) SEN (%)  SPE(%) Youden cut-off Pvalue
AFP>100ng/mL  0.684(0.585-0.773) 42.86 9403  0.36 <0.001
NLR 0.653 (0.551~0.746) 85.71 4762 033 >173  0.006
JEBIEAS  0.664 (0.566~0.752) 88.57 3810 027 0.002
KRB 0.608 (0.504~0.705) 62.86 5873 0.22 0.038
PELET 0.597 (0.493~0.695) 40.00 7937 0.19 0.049
Tlrt-Pre (msec)  0.697 (0.596~0.786) 62.86 73.02 036  >1437  0.001
T1rt-20min (msec) 0.720 (0.620~0.806) 80.17 6349 044  >797  <0.001

A AFP: FRRER; NLR: MRS HEHRRILE;, AUC: ROCHZLTER; Cl: FIfEXE; SEN:RHE;

SPE: #R14; Youden: AFIEH; cut-off: IGFR(E,
R5 FMFARMCKIIRES EELogisticE T LR

Bvalue #REIR  Pvalue OR(95%Cl)

AFP>100ng/mL 2.153 0.757 0.004 8.611(1.955-37.932)
NLR 1.033 0.647 0.111  2.808(0.790-9.985)
N BREINS 0.740 0.689 0283  2.097(0.543-8.094)
=Y -1.225 0.683  0.073  0.294(0.077-1.119)
PELET 0.827 0.644 0.199 2.287(0.647-8.080)
T1lrt-Pre>1437msec 1.270 0.585 0.030  3.560(1.131-11.204)
T1rt-20min >797msec 1.690 0.623  0.007  5.422(1.598-18.391)
wE -3.564 0.831 <0.001

& OR: fiAtl; ClI: AfEKIE,

SEH

W FRF, BRE. ZF AT REREE: ABMG MR ). B B F R
,2019 (4): 241-242.
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