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ABSTRACT

Objective To investigate the effect of different ranges of interest (ROI) on MRI radiomics models to
predict the degree of pathological differentiation of intrahepatic cholangiocarcinoma (ICC). Methods
A total of 191 patients with ICC confirmed by postoperative pathology were retrospectively collected
and randomly divided into a training group (n=133) and a validation group (n=58) according to a 7:3
ratio. Two physicians manually sketched ROIs layer by layer along the tumor edge on MRI scanning
and enhancement sequences, followed by automatic outreach of 8, 10 and 12 mm by software and
manual adjustment to obtain ROltymor, ROlgmm, ROliomm and ROlomm.The radiomics features of the
above four ROIs were extracted respectively, and the features were screened by the least absolute
shrinkage and selection operator (LASSO), the model was built using logistic regression and validated
with the validation group. Finally, the area under the characteristic curve (AUC), calibration curve and
decision curve were used to evaluate the model performance. Results The highest AUC of the 10mm
model in the validation group was 0.754, and the calibration curves of all models performed well in
the Hosmer-Lemeshow test (P>0.05). Decision curves showed the highest benefit was for the 10mm
model when the threshold was 0.24. Conclusion The choice of ROI range has an impact on the degree of
differentiation of ICC predicted by MRI radiomics models, and 10 mm may be the optimal range.
Keywords: Radiomics; Intrahepatic Cholangiocarcinoma; Differentiation; Magnetic Resonance Imaging

FFRABE 4R SE (intrahepatic cholangiocarcinoma, ICC)EREFHA-REE,
RE-ARNNFERR TG, TERRRBEEE L7, QEFARKIETILH
HE10%- 15%", ICCEZMAKBELR: SEEHE. BREKERMRE, fhik
iHW\]HE‘AQEH@F(Intrahepatlc mass-forming cholangiocarcinoma, IMCC)2&EMN
wERY, MESE, BAeFHTIRE,

NUIZE RIS FEAA E S A > BAMEE"Y, mEaRsviREES, it
I2EEE; TR, PERRSWEEE, UEASETYE, HARBEENEGEE5M
EDUEESEE, ICCHDUREXRIBETE " Rar AR miEE, HEakicC
Eﬁﬁaﬁnm,%Ermﬁ%ﬁjﬁAmwrgeérLﬁagﬁ%Mﬁﬁmoﬁﬁ%%
HUICCEE, BRNFRTGAPEREFAKPELEE", Rit, BaERHIHENEH
ERTEMEOWEE, EHTFREHEMUAT AR, NTHENEEEEEEN,

*mIELLéﬁﬁ$ﬁﬁFTQMME%%ﬁﬁO%ﬁ,éﬁﬁ%mﬁmﬁﬁh
I\, THENSRERSRET ERMANEMIHDTNRERRENME, Y
%ﬁ?mﬁﬁﬁﬁ$,Eﬂuﬁﬁwgwﬁmm@ﬁﬁ,NWE%E%%ﬁﬁpﬁéﬁ

MEMMES ", EEHEIHERIENSHEME", KRB LTS
0, Fit, BEAFRZINASEREMIAT RENEE—F,

A RERARE, BERT AN AR X R, BTN
HOEBAREGAISE, TLUERRIMEHIAENSREMEZRY, NMEFtiTGE
EWITH, HARERURIATIR M, KRTISTREMEARESBX (region of
interest of tumor, ROlumor)BYEM £, 2REEY K=1RE: 8mm. 10mm. 12mm,

RITERNE SR XIFROIBIMRIFAG A FHEX TN AR AL CCO AR E AR BE,

1 BE55%
L1 AREN AEMMEARERMNTROERR EEEEAFHRERLEREFCE
ZncsitE, ZERHAENBRE. LIMEIRE2016F18E2022F6BEFAREIE

SHERTITMRIRERICCEELLF, BEUFICCHEAFHRPNDALG, &
%13%Mﬁﬁf“”,r%%%%%tm%ﬁmﬂwﬁmﬂﬂmn%)

NEBITH: ESIRAMTIRA, REFREITHELNICCEE; FEEERE; &
ETAREFREFERATSE; RB130 RATIMRIKGE; BMNEH; MRIGEREEGHRESR
BSMTiT g, HEBSATA: EEERFREMEATTE; FASMRIEREI30XK; MRIEGRS
Z, @%ﬁ@mtﬁw’wrmr 5, FAEFN B,

1.2 IRFRREBEREGIFE BEBETRHRARMEBENIRKRFLE, SIFEF. FR.

(B—1FE] £ B, &, FREM, TEHRRSMH:
(@ffEE] ﬂi%Qﬂk, Z, FREEN, FBHRAME:

BEEBRR, E-mail: 1306310442@qqg.com
FEERR &, E-mail: ctsyb70496@163.com

- 141



RECTRIMRIZE 20244E18 $£22% £1H 5 E1718

HIREH. BENR1-INERTER,

ICCARARBERAE 78" BEEIEAR"Y, FRSLEER
BRERMNMEZIIIREFERFEBEdmondson-SteinerR Rk R 458
HEMTITE", HOREEDEA(. TR)FEILAIL
V), MEHESIEPEE@D L, BETITOEMIEIR.

Fi 8 MRE 15 R (i AR 2R T Al R A BB X B R IR L D A FF
BRMEBEAN WEESEERE, 2HREAMAN)RE T
fRO4E, YMUBFANELEENARN, REH—ZaERTE
EEX#HTEZ,

1.3 MRIREF# WENANFIEICCEREIEARBITTH TMRI
FHKEEIOE, LIGE 3.0T Discovery 750 MRI Systemsafl,
AFFEHIEE: (1)ESETWIINAAERsNEIRE: TR 4500ms,
TE 88ms, EE6-6.5mm, EEEL-2mm, %EE320X224
- 448X 448; (2)EUTEY BN (DWI): TR5454ms,
TE49ms, BE6-8mm, FEiEliEl-2mm, %EfF130X96, b=0,
800 s/mm2; (3)MEETET 1B ELIKFHIT.WIF KIEETH:
TR 3.54ms, TE 1.67ms, BEE4.8-5mm, Eia#E0 mm, 1583
B A 20umol/kgEL IS ER B AR (Gd-DTPA), 2 3I7£20~30s.
60~70s. 180sBYFREREhBKER(T.WI-AP). [T 18&BKER(T.WI-PVP).
HERER(T.WI-DP) B,

1.4 EGAFEDT AHARNEEGAFOHRENEL, TEG
1&: ROIGE, $FEIREN, $HEME, REMESTE,

o
W1 ¥hasniEn.

141 BMBXaE A7 RVEGZENRRMYE, FENEGE
SHREIERBEZEAN1X X Imm’)HRANMEH R ES
MRIEG#ITAIE, AHRSBIGERNEEXSEHTEES
2|5 EDEROI, WFEHMIANBENMRIER, HES
BERFL FEEF AL NS R E B IR 43D Slicer
4. 13.0RMREXRBANEZETOE, JENIMEEEES
ICC, BARTHRRELRMIGARMT. MAUEMET.WI. DWIL
T:WIe TiWI-AP. TiWI-PVP. TiWI-DPRMFHIE & LA E MR
WRFHNZFEFTEFML, BEHN=4ROIFFIZARwmer, FEE
FRAMMER “margin” RREBMEIARBINDHIYT K. 10.
12mm, EFohERYT KEHXRMNXEGE, SEEETEARNS
EEB\ 10. l2mmﬁ'9¥f$|zi§2, ﬁj\%u*ﬂ_‘iangOMmm\ ROl1omm+
ROlamme SNRAE WS HIE M DBROIBTHIDSFIN, MBI
IR —HE W
1.4.2 ¥FE4REY fEFA3D SlicerfifErIRadiomicst&if, S 7IM6D
FHIBROIFIRENEGRAF . ERERIEZHE, #FHz-score
G AFRHEHITIVEL IR, IREHURNAILLE, MRS
BRI ESEN,
1.4.3 BHIETRE RABRTEIEFEE(SelectkBest) D THES
HERHOKR, EFEP<0.05M5FE. FEfEEE 1373 XIIERY /)N
3TN ZRFIEEE T (least absolute shrinkage and selection
operator, LASSO)&%, MitHEBIEZSRMMFGEISHE,
RIB R FE R BT PSR TT IS EIME R ROSEE N #5 4A
2749 (rad-score)o
1.4.4 REMBESTH FAZIER!YI(logistic regression, LR)H]
%?3%%7?%4“?05@E’\JRad-scoreEﬁROItumor, ROlgmm,
RO|10mm’ RO|12mm$§§g; ﬁﬁﬂ:ﬁfmUICCB@ﬁﬁﬁ%ﬁrﬁ, #E

142 -

T IOIFA TN, A HI R MERM T A E TIERE (receiver
operating characteristic, ROC)f#h4%, @it LbiRphk TEAD
(area under the curve, AUC). BRE. BHERE. HEHEXRF
MEBRINICCHUREENMEE, FEHAHosmer-Lemeshowtd
WIHMEIB R ISR EHAHIROERZ, REMZ 2 (decision
curve analysis, DCA)HIEEAYIRRB A,

1.5 St AHREEEAR 4.2 304 HPython3.6.8AR %R
HHITHRIT DI IHECRRHER R0 x “SFisherks it L,
LUSTER (%) FR—mo TTERBRAMIEARILIEMann-Whitney
U3, RFKolmogorov Smirnovi@ oSt it @& EHA{TES MR
1%, FEESHHIITERFHITIRIIFERRR, B(x £s)K
T, AEEESHHHNHT Mann-Whitney Ute3e, Rk
(E. THESI#k)%R R DeLongiie AT LI REROCHL Z 8]
BAUCER. WMPE/NTF0.058IANEESITFEEN,

24 R

2.1 IRFREAFRE X124 TIISANBITAREIRKSGS
SIERIELER, 1910IEE R B 13741, 544, F#$60.65+11.15
%, FWERE: 29~86%, RO 1256, IEEa k66l %k
LR 108371, WIELRIR D426, JERE SR BERFE
DUEREERLEAITFEENX(P>0.05), HAEFHFHITE2,

® 2c)

B2A-F2B HAGG . —4%665 LM LICCE R, HBVIEM, CA199 > 34U/
mL. E2ANTVWIZERIEG, TH—RICCHKE, BEATHAN, BEXNHN
76. Smm, o JLAFAL BB % . P 2B-2B4R K0 F 54 4 B BYROT 00 R 1 FA 45 11
“margin” H ¥ KHF 5SROI ROTigm> RO sm.
2.2 MBAFRHTRINAER (HisfEs, £81ROEE
HENFF D FIRENSS I N GA R, XEAFENFERRG
. FOREHE(141N). —BMFIE(181). SRS (7510 ) RET /)
ETIRAY NS (7441) BIEMROBEEES N FFETFERT
& EHEIRENS106MFE, 252 SelectKBest FEROlwmore ROlgmm-
ROliomm« ROl1mm%? 5753%EH 665, 558, 568, 549 MF I, ®iE
é%ﬁLASSO@UHEJ ERO'tumor\ RO|8mm\ RO'IOmm\ ROllzmmﬁj\%u
THiEH26, 22, 14, 18MN5ICCHURERERXIRGRERIFE,
2.3 BAHBSTME BEILRHFTEROumors ROlsmme
ROliomm« ROlommi&E®, FIlZRAR, 4FRGAFIEER AUC
351790.891, 0.839, 0.767, 0.807, HiE£H4351790.600,
0.711, 0.754, 0.683(E3, %*2)o ROlwmorn ROlgmm« ROli2mm
BAEINEARTHE(AUCKH0.891~0.807), BERIEASFT
ERERENRIL(AUCH0.6~0.711), RESZEEIRE, 1977
EAPEHMR, ROLemmREEEFMEEE PR ARE (I4A
AUC=0.767; I8IEZHAUC=0.754), HIGIFHAUCKRIMRIF, X
L FROIgmms ROli2mm, ROlumot®EY (P=0.458, 0.281, 0.052),
SR HIENROEEE R E AR E L (B4A), &2
iFHosmer-Lemeshowi@lt, FREEEP>0.05, REBE(BIAE
REFNRERE, BTN XEHES LR E £ XOE—, *
RzE(E4B) ERNAR B E ST 2R IRR R, 3
FROAREIYE N B, MARRHETEEN0.12~0.58, FlER



=90.2, HEEN0.245F, ImPRA K MEZIERMAKRROomm.
ROlem\ ROl12mms R0|tumoriX5AUCEgg§%_§&o =1 \$ﬁ'

ST A

CHINESE JOURNAL OF CT AND MRI, JAN. 2024, Vol.22, No.1 Total No.171

ROLommRELZ WRENBRYF, FUNLBER .

1 JIGEANBEANMES HEERENIBKERPRIELR

TRPRIFE %2R (n=133) I8EZE (n=58)
K2 16(n=83) JE{E 516 (n=50) FHitHE P& B2k (n=42) e 1L (n=16) FKitE P&
131 0.033  0.857 - 0.350
g 24 (28.9) 16 (32.0) 12 (28.6) 2(12.5)
g 59 (71.1) 34 (68.0) 30 (71.4) 14 (87.5)
FEB(%)  60.06+11.49 61.58+11.25 -0.749  0.458 61.14+10.26 59.56+12.09  0.463  0.620
ZEFF4 1303 0.254 1257 0.262
x 40 (48.2) 30 (60.0) 27 (64.3) 7(43.8)
5 43 (51.8) 20 (40.0) 15(35.7) 9 (56.2)
RRE M (ng/mL) 0.108  0.742 0.608
<20 70 (84.3) 44 (88.0) 38(90.5) 13(81.2)
>20 13(15.7) 6(12.0) 4(9.5) 3(18.8)
FERRHE (ng/mL) 3723 0.054 0.425
<5 62 (74.7) 45 (90.0) 34 (81.0) 15(93.8)
>5 21(25.3) 5 (10.0) 8(19.0) 1(6.2)
FELIAE19-9(U/mL) 0.113  0.737 2021 0.155
<34 46 (55.4) 30 (60.0) 21 (50.0) 12 (75.0)
>34 37 (44.6) 20 (40.0) 21 (50.0) 4(25.0)
BbEEA/)\(mm) 47.40(32.65,65.20)  4040(2942,5308) 2521.5  0.038 4175(30.80,50.25) 4220(21.60,4742)1.643  0.195
WS 10463 0.005 - 0.131
HEF 22 (26.5) 27 (54.0) 15(35.7) 7(43.8)
SR 38 (45.8) 16 (32.0) 18 (42.9) 9(56.2)
ES I 23(27.7) 7(14.0) 9(21.4) 0(0.0)
FFEBELE 3431 0.064 0.615 0.433
x 45 (54.2) 36(72.0) 25 (59.5) 7(43.8)
Gl 38 (45.8) 14 (28.0) 17 (40.5) 9(56.2)
%2 FAROINFGAF RN ERE

] WIEZE (n=133) IEIEZE (n=58)

AUC (95%CI)  BHBE SRE HBEE AUC(95%Cl) HRE BBE BRE
tumor  0.891(0.837-0.945) 0.805  0.740  0.843  0.600(0.431-0.768) 0.569  0.562  0.571
8mm  0.839(0.766-0.911) 0.789  0.740  0.819  0.711(0.557-0.865) 0.586  0.688  0.548
10mm  0.767(0.683-0.852) 0.707  0.580  0.783  0.754(0.628-0.881) 0.672  0.750  0.643
12mm  0.807(0.730-0.885) 0.714  0.640  0.759  0.683(0.528-0.838) 0.690  0.750  0.667

(3] (3:) (2] ®

BI3A-&I3B VO FROIME A % X TAE4RAE (ROC) i 4. E3AN VIS4, E3BHNHK
WA, AUCKH A& TER.

33 i

ICCHD L IZEERE LT A RINERRMETNHi2s S
BEM, ARRRAINTAROIEESJIMRIEGASZIERTR
MEHRAICCHFEDWRE, £RERNMEAYEFHNN
&, TMROEEMEEITIEEMAEE —EEM, ROLmiSEEH
BE, MNKeESE, FASEIERNETNEN, BT
MEEREIT MAIL IS T R,
3l RAEAFRAETMAMESCEENEREEN #44
PUER—FIER AN R, HERBNMESURNAT
B2 W EBRLARERTIHANRE, MASGASEARSE
ST T B4R (HCO) MR ES R ™Y, BT HAAYHE
AR SIS A E KB A, BICCEHCCZ aEEES 2
S mphEm s KBS, REARYNTES,

PengZ A\ R IR B G A SR BE 55 I ICCHI AL
2R, EEARIFADRHAUC=0.712, EFAMER, XTEEH
HA)MRIBEEESHWE RO WENESHARNELE, HEHS

B4A-B4B BoE MG 5K i &, 4N WAROIEA Ak i 4 (i) ; B
4B P APVOTEEAL By 5k i % (B iE4D) .

FE, FREENHMERICCHATEE, SRR R EEEIR
I ERNIE, NTTIESEENTNELE. Q)FHRELRE
FIMRIEZGHTRE, UBRRMBHOREHE, EBIREEL%X
FHESUWERENES, FiZSAtRI TEFTERNMZEEN
PET-CTRAR SR, BFERTMNSLIEE, HFRERAUC
RFRHE, BERATLENT: ()ROIDEAXTE; (2)I2MEM
BIERRE; (3)REMSERES ZRE, BEPETRENREE
BHFHERRZY, EERNERENARS SIRMENRE
SEEEGE— oI RBRE", HESENRESRBM
R ARS8 S PR RS T PET/CTIR EMIIGRE A, XLt
PET-CTEA& 4 S 18 Ry SE Pz R s SRk

B EEFCTRMRIEEA AR A F NI CCHIZE,
BTN S ESRANMRISGESZIER, 2058 — 5 IIERT
16, BIEERTENICCEEN D UIRERE—FEAE B TE%ER,
3 REBAYRISHOUEENXASENX EEMROIE

143



HEICTRIMRIZRE 2024418 $£22% $18 281718

BT HTREENSEEINMRIZGARETH, BF—
B AE B9 IE B (Kurtosis) M B T U4 F 89 K 4T I2 (R X B2 328
(LongRunLowGraylLevelEmphasis) HISAR RS, REATHE
WAICCHNUIEERRETEENER, BEEMSTEME
BkEMBARE S ALK EES R, METRERE
BARMTRERE LMMESHEY., BEEIENE, WM
T EFiZ ™% A\ RATEIINSICCHWIZEAR X MBS,
BRIERR 7 XA ST I CCO IR BTGB B, Ti1alaEE
ICCALMSREMTBURZEREE, EETENSE, IR0
EBHABMFERFET NETIREEIHE, X—%R
5PengZ AEFBEFGAFETNCCHLRE", Zhang%H|
FACTHEER B8 A NI COM B L5 57 U R Zhou B FAMRIEZ &
AR CCH M2 ME R/ TR MEE — B, X%
B/ VRIS T AT B 5 ICCHAEME MBI, SMNICCRAES
NERIRR 1% AT S 4,
3.3 ﬂﬁ ESAFNHARENX BEAKESIAMEEHEEHH
AR, RS M E AR RIS E A R &
T RSB A ER AL HE AR RGN, BEAE A
AT NBIEARA ST, LELEH T BT,
ICCER—FEtE OSSR RRMNME, EEMERHRS
ERrzEEES, EAREE, NEEEIVATHEREZ
M, RICCEEREERAMEFHNRIMERE", RO
&, RB0.5cmIIcmISBETRESKREEY, MEEES
t, BEARGASSTERRAISE XN CCRBHIRIR
BMEEY, XEH—FREETRICCHEAKEESERESR
MHWESES, EEH—FFAAR. BAXICCEGATHR
OIS —MEEEE, TEREZARENERXSAUER
BREMEYTIEEE, FLAMEEMEIRANMRET KT
8-12mm, —HBEANFEMROER, £28R, ROSEEH
ERAEMASERNTNES, £4BEI0MMSBRKIET
BER IR ERTINKEE, SEBEEMEE,
HKAOEZE, tumor, 8mm, 12mmsEEREESS (haE
g, HMTHENSHEMER, TITEERIFIRIIBITAT
IR, SR EFASHSGASERGEENRE Y, Z1k
2N RE S ERG LN BB, MEREENEBET
I TEERIIIT, BHEARINOmMmEEREEANARTENY
ROlommiBRITE LI A B RIEMTNMEE, EIERNS SR
MERMBRE, THZWAEDLEMERHELTF, NMEASREIS
PRRZFERBOE o H B 10mmiBEX—4%& R 5% 51ICCRHCC
WEGAZHRHR PN EREETE—R, YR, XUEE
RSB — N AR B MM IR SR TR a2
HISE, EEE RS RAE DRI RIER, AT
BIIERNNE, RITECHERTERTREDSHMLE, U
EREBHRERCTINER, LB RS,
3.4 BRBUSRE SHAEEUTERY: (1)NEMERS,
EBESAEARINBIIEE—$IE; 2)BENMRIBEES
FEMME, FTEESSIN—THERRE, BRITETEGML
B ERNRE; (3)EMRIGER T —MROIGEAT, FK
AT LUEIT LR BRI 21 75 TSR AR (L TS AL

44 i

KFREF AN FEEEMROIRIUFIL T R AHPIFE,
HEDNGEEHTES. BEAEETIUER, EUREHTR
i, ERFAROBEEMMRIFZGAHAFERTNICCHDHIZER
—EFm, BRASIMANGENEECEN UEMEEEMREE
AUIREY, WhBhIRPRIR R,

2EH

[1]1Sung H,Ferlay J,Siegel R L,et al.Global cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185
countries[J].CA Cancer J Clin, 2021, 71(3):209-249.

[2]Brindley P J,Bachini M, Ilyas S I,et al.Cholangiocarcinoma[J].Nat Rev Dis
Primers, 2021, 7(1): 65.

[3]Saleh M,Virarkar M,Bura V,et al.Intrahepatic cholangiocarcinoma: path
ogenesis, current staging,and radiological findings[J].Abdom Radiol
(NY), 2020, 45(11): 3662-3680.

[41Peng Y T,Zhou C Y,Lin P,et al.Preoperative ultrasound radiomics

144 -

signatures for noninvasive evaluation of biological characteristics of
intrahepatic cholangiocarcinoma[J]. Acad Radiol, 2020, 27 (6): 785-797.

[5]1Xiao H,Yoon Y S,Hong S M,et al.Poorly differentiated colorectal
cancers: correlation of microsatellite instability with clinicopathologic
features and survival[J].Am J Clin Pathol, 2013, 140(3): 341-347.

[6]A1i S M,Clark C J,Mounajjed T,et al.Model to predict survival after
surgical resection of intrahepatic cholangiocarcinoma: the Mayo Clinic
experience [J]. HPB (0Oxford), 2015, 17 (3): 244-250.

TV A, TS, B, F. FAEE AREEHARENTEZWEEZFRR ] &
] 3w S A2 A5, 2020, 29 (03) : 377-382.

[8]Mavros M N, Economopoulos K P,Alexiou V G,et al.Treatment and prognosis
for patients with intrahepatic cholangiocarcinoma: systematic review and
meta—analysis[J]. JAMA Surg, 2014, 149 (6): 565-574.

[9]Yusof f A R,Razak M M, Yoong B K, et al.Survival analysis of cholangiocarcinoma: a
10-year experience in Malaysia[J].World J Gastroenterol, 2012, 18 (5): 458-465.

[10]Rizzo S,Botta F,Raimondi S,et al.Radiomics: the facts and the challenges
of image analysis[J].Bur Radiol Exp,2018,2(1): 36.

[11]Lambin P,Leijenaar R,Deist T M,et al.Radiomics: the bridge between medical
imaging and personalized medicine[J].Nat Rev Clin Oncol, 2017, 14 (12): 749-762.

[12]Fabris L,Sato K,Alpini G,et al.The tumor microenvironment in
cholangiocarcinoma progression[J].Hepatology,2021,73 Suppl 1(Suppl 1):75-85.

(131903, MR, x| &, 4. 35 FDCE-MRIJB 7y BK &8 B 3 1% 41 % 4 AL A w7 00 2L
Ki-67H 7R A 8y A (], s 35 4R &A%, 2022, 13 (10): 132-137.

[14]Zhang S,Huang S,He W,et al.Radiomics-based preoperative prediction of
lymph node metastasis in intrahepatic cholangiocarcinoma using contrast—
enhanced computed tomography[J].Ann Surg Oncol, 2022,29 (11): 6786-6799.

[15]Qian X, Zhou C,Wang F,et al.Development and validation of combined Ki67 status
prediction model for intrahepatic cholangiocarcinoma based on clinicoradiological
features and MRI radiomics[J].Radiol Med, 2023, 128 (3): 274-288.

[16]Cong W M,Bu H,Chen J,et al.Practice guidelines for the pathological diagnosis of
primary liver cancer: 2015 update[J].World J Gastroenterol,2016,22 (42): 9279-9287.

NN EARXMEEX T ERRERCEHEER. RRMEAFELTHE 20224
BO L] o A RF G 72 3, 2022, 30 (4): 367-388.

[18]Zhang X,Ruan S,Xiao W,et al.Contrast—-enhanced CT radiomics for
preoperative evaluation of microvascular invasion in hepatocellular
carcinoma: a two—center study[J].Clin Transl Med, 2020, 10(2):el11.

LOVRAETE, i g, 2 Hoh, . REC M IX 3 B X CT ) % 401~ B A M AT 4 M g i
GAuHgH o (1. s R FF AR (EFR, 2022, 47 (8): 1049-1057.

[20]Feng S T,Jia Y,Liao B,et al.Preoperative prediction of microvascular
invasion in hepatocellular cancer:a radiomics model using Gd-EOB-DTPA-
enhanced MRI[J].Eur Radiol, 2019,29(9): 4648-4659.

Q) RAFE, BT, WL, 5. CTRARLLF 4 & il 1 7% I8 A 35 4 O 3/ 40 B o 0
A w1 E R (J]. & ECTAMRIZe &, 2023, 21 (3): 65-67.

(221 3%, 2 B, g T, . AT IR CTRAR 4L % TN AT 7 3 oL 2 JE B
[J1. P EE R EF B1% 4 %, 2022, 33(5): 334-338.

(23R %, x| &%, REH, 4. 35 T3 BMR TR 41 5 R o7 UM AT 48 B o B b 72
). P E B R 2, 2021,29(6): 570-576.

[24]Wu M, Tan H,Gao F,et al.Predicting the grade of hepatocellular carcinoma based on
non—contrast—enhanced MRI radiomics signature[J].Bur Radiol, 2019, 29 (6): 2802-2811.

[25]1Geng Z,Zhang Y,Wang S,et al.Radiomics analysis of susceptibility weighted
imaging for hepatocellular carcinoma:exploring the correlation between
histopathology and radiomics features[J].Magn Reson Med Sci, 2021, 20 (3): 253-263.

[26) ¥ 92 52, 474, A9 FA. MRS AR AL 5 U £ 1T 40 o 69 0 22 0 (0. s RS 2
%,2020,39(8): 1520-1523.

[27]‘15%’&, %%M(\,)ﬁ%f\ﬂ, & AR AL T AT BB R R AR (D). B CTAIMRT 42
%,2023,21(4):174-177.

8 ARAEMEER T ARRZRSEREE . RXBIFEL T 20224
RO ). s e AR A0 R, 2022 ()2 143-168.

[29]Fiz F,Masci C,Costa G,et al.PET/CT-based radiomics of mass—forming
intrahepatic cholangiocarcinoma improves prediction of pathology data
and survival[J].Bur J Nucl Med Mol Imaging, 2022, 49 (10): 3387-3400.

[30) 7 Mt E, BAE PETHGAFERBY Y PO AIRII. BEZ R
2,2021, 30 (06) : 445-449.

[31] R AL, PETR M (R 4L HF 29 & 5 Bhik [T]. BT IE ¥, 2018, 49 (9): 619-623.

[32] B E HuE th & AT & W 28 B REAE I R 41, JR K W PR 09T 4 o AT U IR
BT R E E R 202200 [T]. AR A4 435, 2022 (10): 1269-1301.

[33]Cook G, Azad G,Owczarczyk K,et al.Challenges and promises of PET
radiomics [J]. Int J Radiat Oncol Biol Phys, 2018, 102 (4):1083-1089.

[34]1Zhou Y, Zhou G,Zhang J,et al.Radiomics signature on dynamic
contrast—enhanced MR images:a potential imaging biomarker for
prediction of microvascular invasion in mass—forming intrahepatic
cholangiocarcinoma [J]. Bur Radiol, 2021, 31(9): 6846—6855.

[35]Chong H H,Yang L,Sheng R F,et al.Multi-scale and multi-parametric
radiomics of gadoxetate disodium-enhanced MRI predicts microvascular
invasion and outcome in patients with solitary hepatocellular carcinoma
</=5cm[J].Bur Radiol, 2021, 31(7):4824-4838.

[36]1Ding J,Chen S,Serrano S M,et al.Optimizing the peritumoral region size
in radiomics analysis for sentinel lymph node status prediction in
breast cancer[J]. Acad Radiol, 2022,29 Suppl 1(Suppl 1):S223-S228.

[37]1Shi J,Dong Y,Jiang W,et al.MRI-based peritumoral radiomics analysis
for preoperative prediction of lymph node metastasis in early-stage
cervical cancer:A multi—center study[J].Magn Reson Imaging, 2022, 88: 1-8.

(3812 %, RUi. EANAXFNEE BB M A% (J]. + 5 LA L
,2020,40(6): 656-660.

391" 2 3%, R G4, B 15, 5. FF 0 46 2] I I K S5 B A A A 30 IR B9 17 Utk 3¢
[J]. P AEsNR 44 5, 2023 (4) 1 297-304.

[40]Farges 0,Fuks D,Boleslawski E,et al.Influence of surgical margins on
outcome in patients with intrahepatic cholangiocarcinoma:a multicenter
study by the AFC-THCC-2009 study group[J].Ann Surg, 2011, 254 (5): 824-829, 830.

[41) 4%, X B3 AR AL F A 0 B35 it B (D). P e it 27 4035, 2022 (D)2 911,

[42]1Gillies R J,Kinahan P E,Hricak H.Radiomics:images are more than
pictures, they are data[J].Radiology, 2016,278(2):563-577.

[43]Ma X,Qian X,Wang Q,et al.Radiomics nomogram based on optimal VOI
of multi-sequence MRI for predicting microvascular invasion in
intrahepatic cholangiocarcinoma[J].Radiol Med, 2023.

(ks HHEA: 2023-10-11) (RES4R4E . FHEKR)



