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ABSTRACT

Liver cancer is one of the most common malignancies, and its morbidity and mortality rates have
been at the top of cancer leader boards, already posing a serious threat to human health worldwide.
Radiomics refers to the high-throughput extraction of large amounts of image features from
radiographic images to quantify the differences in oncologic tissues. The research process mainly
includes: (1) image acquisition; (2) image segmentation; (3) feature extraction and quantification; (4)
feature selection (dimensionality reduction); (5) model establishment and evaluation. As a non-invasive
and efficient method, radiomics has been widely used in the diagnosis, curative effect evaluation and
prognosis prediction of liver cancer, providing a reference for patients with liver cancer to choose
personalized and accurate treatment plans. This article mainly explores the research progress of
radiomics in the field of liver cancer in recent years, and looks forward to the development prospect
of radiomics in liver cancer.

Keywords: Radiomics; Liver Cancer; Diagnosis; Preoperative Prediction

SIRBERIEVER, 2018FE2RAFRH A K HI% 98410804, FET-HmAEIKA
7816317, FEELHKEELAFREMITERHZDONMUTEANED, BAXN S
HRAXNBREER™ENRD. FEINELEFREMELHFRERASE, BRN
FHEFEaEFAAEE (hepatocellular carcinoma, HCC). FFRBEE K& (intrahepatic
cholangiocarcinoma, ICC)FIAF4HREE-AFRABE 2 (HCC-ICC)RE R, HAPFARER
BENNEEMEE, SRAEFENT5%~85%",

FEERRSERHENIRKRER, AUNEEELLTHE, SRFZHEEE
BURENATNT. EA—BERWEFREEENKIPEE, FERAEELAENATE
tsar EMEY, HESXEATHNTMEARRARY, SHES X TYH%N
EMERENBIFENERE, EERRRBROERIINLE. RESIESSHEATRE
SHHBEEANBREZE""Y. EUNFEATAEEFIRA. FBER. NNAF.
SHUERARMBAITE. FRABT(FFBRANFSER) REEREGKBPEEREEN
FE, FUBRACEHFINERTFNHCCRENTE AT A%, VIRESEEAXER
70%, HR=9H2 —MERKREMERN", FBERZHEBN—MIRAMATSE,
REFERZ (Milan)ii N B EFBEESFEETRT LUAT 5%, BHRFREMHEN
B URMilantES FEZ, SEESHBERNEER L. NTREAFRERE, K
EEL GIEAYIAT REBMEFAT RRITEEKBE E7E", Btz MR
BAT A ERERS, BASMNAF AR AT TR, REGXLAFSE
NEE, ERFEBRREELNERNAR—IEANIGKEE. Att, EFHERZ A
W, FRRE. EXXSNIEESERR, BINEE—MERNAETFEETRE
P REHERNTON. FFROHEURTETN. f&4EZF (radiomics)fEA—FIEEAN
. BTG E, ERREMMNEEFERGPRIAZEGSE, REUMBALAREE
PREPRAENES", BEG. RERMITENRRBLES, EERCEFENS
Wr. FFREENFETNERXMRTREEEARNER, AXFERRIAIERZGAZF
R U R B VR R R

1 REAYEN

gL, EYRG—ESEMREURY, TER, MEATSENVRERE, &
EEREERAEESMEOMABIE T REMEHE, FolTEEAYX—IMRM
., SGESTUNEMYEHTLEIN, EBRNRMESEFEEECANSS,
AT, ARAANBERENRE, PRASNHSRESHATESE Lambin
ZPIF012FREH, LambinZEBEEN S “BESHMMEEFEGTPRNAZSER
B . SEAZHMRARIENE: (VEGNEE; QB&RNSE; B)ETENiE
EVFIEML; (4)ERERR(PR4E); (5)ER MR AT,

2 RABAFEERNIEARNA

(B—1EE] & A&, 5, MEHRE, TEBMRRAB: DFHERT. KEBEHRS. E-mail: 1043702290@qqg.com

(@ERfEE] =

174 -

*, B, BEHEE, TERRAHRA: HFEERE. EYEFEME. E-mail: lidong3168@foxmail.com



2.1 RGAFRTHRENZHRIBIER SEERENERES
#H— S REFEREGIZHMNERY, EHEEELRRERS,
FRAF T LUERAIMTEXE, RREINRESSR, X1EGE
SNIRKARPEEEEE N

X 51132 H:ﬁTﬂ SREAMFRENLERE: SYFHCC, ICC
‘JZHCC ICCRBE, ®FaTrAR(SERIR. FiEE. B

F‘Wﬁﬁﬂlr%)ﬂ’]%ﬁ%ﬁﬁﬁ?ﬂo EEIBBMAKRA, BFEL
ﬂE/élﬁt}JI‘%, HCC- ICC,tuEEE*EXT?HCC%DICCEﬁ%ﬁF%E%%
U ICCHRBEERBLHCCER" " AT HUIEBANY
MEGFIU, LewisH B M RGN K (diffusion
weighed imaging, DWI) E£XRNRE £ £ (apparent diffusion
coefficient, ADC)EFRENADCE S EI S, £RERESADC
BEFEMESER UK. BUHURFREZGIRENMIEEERS
(liver imaging reporting and data system, LI-RADS)&ES3X18
LEFHCCS H MR & AR (ICCAHCC-ICCE S BY) R ETUNE
B, SE TS T A EHR (area under curve, AUC)
43%790.90%10.89, ?ETEE, =927 _HHCC-ICCEREEE
waEgFiEe", Lus™eizEmel(support vector
machine, SYM)IRBIFLEFIHCC-ICCEE B 5ICCHIHCC, iRk
i)uﬂﬂﬁzzé:tﬁﬁif%(magnetlc resonance imaging, MRI)& T%QE—T—
BFARIUMNREERNEXPHCC-ICCRSEMIEHCC-ICCES B
(ICCRIHCC)my =t RE, TFIIAUCHO.77, HBELTFERR T%—?—ﬁ
AFRERAMFENRNMY, XEMARBEGAFHIETUE
G A AR B MR A M AHERYIZ BT AUERAE B

—B¥RI2MTHHCC, MELDHITRED KLU ETERR,
ERMIRAIFENRES AN FHEIRKRAEEXEE, LB
B ZMRKREA, RENRAETWFEELANERREZ—, PR
BOHCCEEREELMNMHE" " OhZ SISt BNz
R (computed tomography, CT)?S(EE%*FTIX%}%E%%&E’\JEJ
T, RIMEF=SKEACTEGR EMEASCERHBESIEEEN
[E:&{E(mean of positive PIXG[S MPP)5FHENFEN AR E
ZIFHE%(P< 0.05), Mao%"™ umgﬁttm—-aﬁﬁﬁffmmﬂa
f#(contrast- enhanced computed tomography, CECT)H&1&
HAETEARFTUNHCCRRIED R, BT BFIFIDHERR A EEEF
BEGRFIEREBECGAFRE, HABARIERSERA (extreme
gradient boosting, XGBoost)%if?@ﬁTHCC%EEﬁé&E’\J%DT}J”\H
1RE, é%%mﬁ?&iﬂﬂﬁﬁ%ql, ETF ohBk HAE G M sh Bk A - 58 Bk A
BGNEGAFZ TS ERN BN AMEIRHCCFEAAERY
55 |“$Hb, AUC%#351790.7186(95%Cl: 0.5900~0.8472)#10.7579
(95%Cl: 0.6296~0.8863), ImAKREZESchAkEE-FEkEE G
GAFRSHESNFAMENASERENRMNEN T HMERE,
AUCHE=%0.8014(95%Cl: 0.6899~0.9129), Ll EXLLHFRIESD
RIETEGRAFERANENRE, HERMEXT EENEGRE
ESHCCRED R Z BITFEREXRE,

EEMOED, BERBFHCTEGENR EEHMAT
BHRMMEL. VinE " HRETFACTHEGARITESHT
EREMZENEXYE, BIEam/NEXNERSIEEEF
(least absolute shrinkage and selection operator, LASSO)&
‘}HEI:‘@*/FLogisticlil')Elﬂﬁﬁﬁ'ﬁﬁiiﬁih%é%%ﬁtﬂ13’?%@@7—7@

o AR XIS HrLogisticEl)IEE X 73 fF i BB
I“_iLﬁb, FHTIIAUCH0.87, KREATHEHMFGRAFIRZPI U
Tt EREENZIEEEER, #EFEL_LE’N%E;EE AT
VSRR M B, Yao& T B F#87 (ultrasound, US)E&BIE
BAFDMALGAFHCCREMMEFIZH, NZESHUSEGBH
BIEHHCCREMNERE, MREFZEGAFREAEX S
HCCR B MMty EEE(AUC = 094 95%Cl: 0.88~0.98), ZffF
AR FZE8HBREGNERAFIMESFHCCREME LA
BRAENAITEMERY, XXWHCCHIZINIEERERTHE
BEEENEN
22 REAFRATHEREZRINTN FENELX—ER
MEMERENKIER, SHEEABETHEXNEREFH
ENEE, BEEMRKRBRAEMEZE (microvascular invasion,

CHINESE JOURNAL OF CT AND MRI, APR. 2023, Vol.21, No.04 Total No.162

MV REREESHBFRERNRRAZY, REEFAFE
BO LI CTAMRIERN B GAQNEKDERE, B
HFRMEREE—MALRIEFR SN, Jtl:@"‘“ET‘?kﬁuﬁﬁ
MV, MVINEERBIFENERETANFIENEES
SumieZ MR zzuMV|$;F‘#JI§E’JHJFUJB¢7I<HCC$%2¢%
Ekiﬁﬁﬂ(recurrence free survival, RFS)@MEE, MVIE# 8
= IMEFBIEHCCRENEEED, Lee% P25t R R E
T%E#MT:E#/JL,{%T‘U“JH?FEPE’JMVI, AWM =MMRIEGEFIR
BEMHCCREMVINGBKEZE: chikEAmE/EER(OR = 5.184,
95%Cl: 2.228~12.063), BHEINZARNB(OR = 3.555, 95%Cl:
1.627~7.769), AFABHARNEEE K32 (OR = 4.705, 95%Cl:
1.671~13.246), ZMRFRBEXFMNHI=MHIBES, ATLUE
ARFFONMVINE G EYIRSEY. EEEB2HEMVIBFNF
WREZFEA, Hu%m]ﬂ%iﬂttiﬁﬁﬁ(contrast-enhanced
ultrasound, CEUS)SRERF R A F T2 RFUMHCCHIIMVI, %t
LogisticEl3RMRBEGAFITH. BREQKFEMMEAR/N
EMVIFHIITNEF, AX=NREBESEINTEGAFT
S EIBS BIFITFNMAE(AUC = 0.731, 95%Cl: 0.647~0.815),
HuangZ " FRARFIMRIEAESHETNHCCEE REMVIF
HINE, SRERFBIIEKEERGNELT D UHRTNMVIAE
MR (AUC = 0.88, 95%Cl: 0.79~0.98), ZhengZ ™ HFCTE
BHITESLIEBEDRFTUNMVI, ZIMEME < 5 cmiVEEH,
ETFAEHR4EEMNESFETUNMVIEY AUC, BEMEFIEFI A
HEFNE S 51590.80. 63%F85%, FARAZE T 7E AR TN
HCCEENMVIZAEBREHRTHE, IRKREETLURIEL A
EOMRINERH#A—F BT HR.
23 MGAFBTHETYERFSTEN FIRAZFE
BENEEBTHE, JRERFNEHRNKEATHRRE, BN
AEE—MATEATEENFERINIREELANTETHEX
MEE, XEEMTERETEMFRAPZENESE, ZhouZE
Pl B F CTERM S RAS RS T E AT FMNHCCR A
SX(< 15F)898E7, FIAELASSO-LogisticE])IMBhBKEAFI]ES
PREACTE G HHEH 21N BERTIRLEGAENRS, &R
ETRZEGAFHEREERIFHFINEES(AUC = 0.817, 95%Cl:
0 758~0.866), B BAENMSTSESIRKAZHESEINAS
TR B8 SENTRNIEAE(AUC = 0.836, 95%Cl: 0.779~0.883),
WangZ " FI R FMRIB R A SRS 5 IRRE = (AFPFIASL)
HBESEBIFGAFRERIUNIR AT TIBRARGHCCEENS
FEER, ZBREE)EENRIIERERHBEFMNTNEE A

(FEHAUCH 31790.9804F10.7578), BUERILLIEEA TSR
IEENTNSFEFRMEMRSFEFRZBARIFHN—EE,

AEMAE R GAFBRATIRRNAAEES RIFHNSSAM,
ZhengZ @ T BB 53T 5 (rad-score) UIFN 2 L MHCC SR
BERAGEEAMEER, EREIGENRITETHKRBPEE
PFITF D BIERIHERE (time to progression, TTP)F24EE
HA(overall survival, OS)H I TNEREZ, WIFEHE LN
tb(hazard ratio, HR)= 1.890, 95%Cl: 1.04~3.436; &£7Z8IHR =
3.236, 95%Cl: 1.416~7.407, BEFGAFESNIGKFIERE
BYTINELZMHCCEEERMEFNTILE, ZIEBRNT
EHRNDHRS, ATNELEHCCEENTGRME T BEMEH
7%, HOIBEEMFARS RHHIE,

SRERAFMABERATINETEREZEZ—, WTFEAX
BHNEE, FENHTHEE, #myLUEHRNBERRSER
SLAETHRERNERENESE, FAit, EENFRERGM
EENBEHTRFHM. GuoZ ™ EFEhEXEACECTEIRRA
LASSO-CoxEl IR MBEGAFITE, RIBEXGAFFIIER
BEESNESNANEXRE, MEANRFSEEEEEZR(WIE
£p =0.011), EFEGAZGTENIG F%Bﬁ%?@ﬁﬁ’ﬂéﬂéﬁ
BEFMMRFSEIFAERE, WIEEH—EEiE(concordance
index, C-index)90.789(95%Cl: 0.620~0.957), ZMFFRAF
AFIRTEBARFTNE NG ENEEE, AR HERNT
PhiEhEiR M T 2EME R,

+ 175



REICTRIMRIZE 20234048 5215 $045 S 5516287

FHERE—ME UGN, BRI NGEEFEEEN
WE—GAT AT, AFRFRENSMEEKSETREM
EHES, FE5ZAMEXNFTREHNEEEESR T,
MuleZ " FBCECTEIG F 8BS TN AR R ERAT 25
(90S, XIAEIFMEMRIEHN26IZIIIER BT I HAHCC S
£, XEHBKEBRIEBEACTEIGOH# TSR N, SLRRBEITETF
TEREKERE 5 E SRR (HR = 5.08, 95%Cl: 1.72~14.98).
FZE(HR = 2.23, 95%Cl: 1.14~4.35)F1#E#%E(HR=2.26, 95%Cl:
1.14~4.35) 832 RE A LI/EROSHIM I FNE F, FHIERIEMT!
RIS EESE (P<0.05), MR KRIATHI 5B E A ES 5
ATaE R ATHIAE B AT HIBE HAHCC B & TS M TSR,

EREMHCCRMEL URMB2ENLEFNTFE)28
ERTCWTEREZZ—. MNHCCEREESIRAMERATE
MRS XN FEENMEIIFATEXRER, YuanE BT
1R TR GAY TSR RANIE A EREHCCEE RN
B 4(<24), FMALASSO-CoxEIER BT HBATITS, #
SR FERSBELEANEIEE, £RETERIIETET
BB ASFIER, RIS R IR (C-index = 0.736,
95%Cl: 0.726~0.856), L¥IRKFRERZRMIER D, 7]
SABKHALE SR = 4 T RAEMTNMEAE (C-index = 0.755, 95%Cl:
0.651~0.860), ZIER AW EERTOE, BTRERS
EHIRE A TSR,

ERASRABEGAZNMAREIEIHWHCC, X£FICC
BHARHARS, BEGAS A FEICCT BT EMTE M
MR R A EBIESS 2R1TM. LiangZ " EF G EPIHT
MIERERWE—MFNZEATIEE, WARTANTHS
AR ARG ABEE(ICOMNPMEL (S1E)BR. ZHRE
id Spearman#ABxFLASSO-Logistic[El)I S # {T4F1E 1% Z 0
LEATTESHWE, EREREISENRITEFR, B
GATRITHRNEGEAYTSEAETMNEHE % BIFNYE
BE(IIIZREAUC = 0.82, 95%Cl: 0.74~0.88; I&IFEAUC = 0.77,
95%Cl: 0.65~0.86), L& GAZIRSHIGES BRI MG
E BB RENTNMEEIZREAUC = 0.90, 95%Cl: 0.83~0.94;
IRIFEAUC = 0.86, 95%Cl: 0.76~0.93), HEHIGKREEA M
BETIEE, ICCRFFahBkI ST E (transcatheter arterial

radioembolization, TARE)&IT G EFLEREUA T B4
1, EETLEECTAEDMHTENK, MosconiZ s
TAREFIHCTEIRBIE S BEW R M (objective response, OR).

Tt B 478 (progression free survival, PFS)F10SHXEX 14,

WENIRE, TAREATEEREM R HICCEE SR
AEEERMMY L BENE(EFBTHERS, P<.001)NEY
M H(BERME, P=0.043; REHEIFE(gray-level go-
occurrence matrix, GLCM)EFREES, P=0.005), REELX
FUENEGAFFHERESSRICCEENARA, ERETMANG
fIPFSABEEZEMER(P=0.008), MAANFMUOSHEEEEE
3, ZER R B REIR A B T i E IR A8 TARE A TT &% IR (S Bo

IREERE

EHAFUHEGAENAR, SBESIENEXHERRY
BEGISE, SN, HERIS TN, FRR SR
ERNSRELASBNE—RYNEEHE, BHTFHREEER
FREEERE M. BELIATAR, B2, $RAXNE
E—ERRY: —SRTEGRENRELNERNES, B
RIBFEMAMNNK), XO A EENARERERRE;
“REGDIEZHGAFNXRESE, FHHHEREAERTH
M RMBIX I (region of interest, ROIBSRIME—EHRIEE
#, URSAREKBFNRBDEFERILIRDT, ITHE
EHAFHRE, EEERETACNEGRESY, RENER
DI ERH—F R EGAF ORI,

hRIRARHIZIZHRIIE S ATEESE. BB RTE
4. BRI AZTRESRTANEARASRATE, Xk
BARAISHEEFEGNENEBRS M. REFSIERNNSE
FIW—IDS, EERERSNAFEGAZHRFT, 8
L FEANBEINEGAY, REREFINENTGATE
B T 8 RO T TA2 3 BASREUR ™™, semt—Sig
EGEES S RATNEREF IS, AFREL IS
EEANIBEALE, UEEFBEGAFNARPERSE
[ERA. RREEREFIBRANFGATHRR, TN
AERAGRRESHRANEE—IS, HERAHIBINIEES
EXHNAR.

1 ESQAFEREFRNNA
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R MR R £ 512 b HCC:n=36 ICC:n=17 HCC-ICC: n=12 MRI BAE [13]
FA MRS ERZ T HCC: n=38 ICC:n=24 HCC-ICC: n=24 MRIFICT SIIB4HE [15]
FRIE DR BVTUN N=81 FFIRRA cT BAE, SUEFHE [17]
SRR R AT Training: n=237 Test: n=60 -- CECT HAHE, SR, SO (18]
REMRER HCC: n=168 HEM: n=117 cT SO [19]
REMHER N=117 -- us SURHFE [20]
MVIBSF N=197 FFEmBRA MRI FSHHIE, SUBRSRHE [22]
MVIBSFI Training: n=341 Validation: n=141 -- CEUS  SUIBHHE [23]
MVIESF N=51 IR AR AFEER MRI BEAE [24]
MVIB9F N=120 FFOIBRA CcT SRS [25]
NI AR ERAS % (< 146) N=215 FFIIBRAR cT SIRAFE [26]
TN ARG FEEFE N=201 FFIBRA MRI BAE, SOBFHE, /NERHE [27]
MR AR EE ZMEFEE Training: n=212 Validation: n=107 FFEIBRA CECT SRS [28]
MNFBERGELR N=133 FF#ER CECT  FASHHE, SUBSRHE [29]
FRMOSKITTP N=92 RhIER CECT  EAFHE, SUBHHE [31]
TUNERE FHAE & (< 24F) Training: n=129 Validation: n=55 JHED CECT BAHE, SR, SOBE [32]
TR A GRS & (< 14) N=139 FFIBRA MRI BAE, SOBFHE, /VEFHE (33]
FMPFSFIOS N=55 TARE CT HHE, SUBRHE [34]

176 -



2EXH

[1]Bray F,Ferlay J,Soerjomataram I,et al.Global cancer statistics
2018: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries[J].CA Cancer J Clin, 2018, 68(6): 394-424.

[2]Tabrizian P,Jibara G,Shrager B,et al.Recurrence of hepatocellular
cancer after resection:patterns,treatments,and prognosis[J].Ann
Surg, 2015,261(5):947-955.

[3]Sumie S,Nakashima 0,0Okuda K,et al.The significance of classifying
microvascular invasion in patients with hepatocellular carcinoma [J].
Ann Surg Oncol, 2014,21(3):1002-1009.

[4]1Sasaki K,Matsuda M,Ohkura Y,et al.The influence of histological
differentiation grade on the outcome of liver resection for
hepatocellular carcinomas 2 cm or smaller in sizel[J].World J

Surg, 2015, 39 (5): 1134-1141.

[5]1Kulik L,Bl1-Serag H B.Epidemiology and management of hepatocellular
carcinoma[J]. Gastroenterology, 2019, 156 (2): 477-491.

[6]Gunsar F.Liver transplantation for hepatocellular carcinoma beyond the
milan criteria[J].Exp Clin Transplant, 2017, 15(2): 59-64.

[71Grandhi M S,Kim A K, Ronnekleiv-Kelly S M,et al.Hepatocellular
carcinoma: From diagnosis to treatment[J].Surg Oncol, 2016,25(2): 74-85.
[8]Bruix J,Reig M, Sherman M.Evidence-based diagnosis,staging,and
treatment of patients with hepatocellular carcinomal[J].Gastroenterolo

gy, 2016, 150 (4): 835-853.

[9]Lambin P,Rios-Velazquez E,Leijenaar R,et al.Radiomics:extracting more
information from medical images using advanced feature analysis [J].
Bur J Cancer, 2012, 48 (4) : 441-446.

[10]Aerts H J,Velazquez E R,Leijenaar R T,et al.Decoding tumour phenotype
by noninvasive imaging using a quantitative radiomics approach[J].Nat
Commun, 2014, 5: 4006.

[11]Lee J H,Chung G E,Yu S J,et al.Long-term prognosis of combined
hepatocellular and cholangiocarcinoma after curative resection
comparison with hepatocellular carcinoma and cholangiocarcinoma[J].]
Clin Gastroenterol, 2011, 45 (1):69-75.

[12]Massarweh N N,El-Serag H B.Epidemiology of hepatocellular
carcinoma and intrahepatic cholangiocarcinomal[J].Cancer Contr
01,2017,24(3):1073274817729245.

[13]Lewis S,Peti S,Hectors S J,et al. Volumetric quantitative histogram
analysis using diffusion-weighted magnetic resonance imaging to
differentiate HCC from other primary liver cancers[J].Abdom Radiol
(NY), 2019, 44 (3): 912-922.

[14]Nishie A,Yoshimitsu K,Asayama Y,et al.Detection of combined
hepatocellular and cholangiocarcinomas on enhanced CT:comparison with
histologic findings[J].AJR Am J Roentgenol, 2005, 184 (4):1157-1162.

[15]Liu X,Khalvati F,Namdar K,et al.Can machine learning radiomics
provide pre-operative differentiation of combined hepatocellular
cholangiocarcinoma from hepatocellular carcinoma and cholangiocarcinoma
to inform optimal treatment planning? [J].EBur Radiol, 2021, 31(1): 244-255.

[16]Sasaki K,Matsuda M, Ohkura Y,et al.In hepatocellular carcinomas,any
proportion of poorly differentiated components is associated with poor
prognosis after hepatectomy[J].World J Surg, 2014, 38(5):1147-1153.

[1710h J,Lee J M,Park J,et al.Hepatocellular carcinoma: Texture analysis of
preoperative computed tomography images can provide markers of tumor
grade and disease—free survival [J]. Korean J Radiol, 2019, 20(4):569-579.

[18]Mao B, Zhang L,Ning P,et al.Preoperative prediction for pathological
grade of hepatocellular carcinoma via machine learning-based radiomics
[J].Eur Radiol, 2020, 30(12): 6924-6932.

[19]Yin J,Qiu J J,Qian W,et al.A radiomics signature to identify
malignant and benign liver tumors on plain CT images[J].J Xray Sci
Technol, 2020, 28 (4) : 683-694.

[20]Yao Z,Dong Y,Wu G,et al.Preoperative diagnosis and prediction of
hepatocellular carcinoma: Radiomics analysis based on multi-modal
ultrasound images [J]. BMC Cancer, 2018, 18 (1):1089.

[21]Vitale A,Huo T L,Cucchetti A,et al.Survival benefit of
transplantation versus resection for hepatocellular carcinoma: Impact of
MELD score[J]. Ann Surg Oncol, 2015,22(6):1901-1907.

[22]Lee S,Kim S H,Lee J E,et al.Preoperative gadoxetic acid-enhanced
MRI for predicting microvascular invasion in patients with single
hepatocellular carcinoma[J].J Hepatol, 2017, 67 (3):526-534.

liver

CHINESE JOURNAL OF CT AND MRI, APR. 2023, Vol.21, No.04 Total No.162

[23]Hu H T,Wang Z,Huang X W,et al.Ultrasound-based radiomics score:a
potential biomarker for the prediction of microvascular invasion in
hepatocellular carcinoma[J].Eur Radiol, 2019,29(6):2890-2901.

[24]Huang Y Q,Liang H Y,Yang Z X,et al.Value of MR histogram analyses for
prediction of microvascular invasion of hepatocellular carcinoma[J].
Medicine (Baltimore), 2016, 95(26):4034.

[25]Zheng J,Chakraborty J,Chapman W C,et al.Preoperative prediction of
microvascular invasion in hepatocellular carcinoma using quantitative
image analysis[J].J Am Coll Surg, 2017,225(6):778-788, 771.

[26]Zhou Y,He L,Huang Y,et al.CT-based radiomics signature:a potential
biomarker for preoperative prediction of early recurrence in
hepatocellular carcinoma[J]. Abdom Radiol (NY), 2017, 42 (6):1695-1704.

[27]Wang X H,Long L H,Cui Y,et al.MRI-based radiomics model for preoperative
prediction of 5-year survival in patients with hepatocellular carcinoma
[J].Br J Cancer, 2020, 122 (7): 978-985.

[28]Zheng B H,Liu L Z,Zhang Z Z,et al.Radiomics score:a potential
prognostic imaging feature for postoperative survival of solitary HCC
patients[J].BMC Cancer, 2018, 18 (1): 1148.

[29]Guo D,Gu D,Wang H,et al.Radiomics analysis enables recurrence
prediction for hepatocellular carcinoma after liver transplantation[J].
Eur J Radiol, 2019, 117: 33-40.

[30]Gounder M M,Mahoney M R,Van Tine B A,et al.Sorafenib for advanced and
refractory desmoid tumors [J]. N Engl I Med, 2018, 379 (25):2417-2428.
[31]Mule S,Thiefin G,Costentin C,et al.Advanced hepatocellular
carcinoma: Pretreatment contrast—-enhanced CT texture parameters as
predictive biomarkers of survival in patients treated with sorafenib

[J].Radiology, 2018, 288 (2): 445-455.

[32]Yuan C,Wang Z,Gu D,et al.Prediction early recurrence of hepatocellular
carcinoma eligible for curative ablation using a Radiomics nomogram [J].
Cancer Imaging, 2019,19(1):21.

[33]Liang W,Xu L,Yang P,et al.Novel nomogram for preoperative prediction
of early recurrence in intrahepatic cholangiocarcinoma[J].Front
Oncol, 2018, 8: 360.

[34]Mosconi C,Cucchetti A,Bruno A,et al.Radiomics of cholangiocarcinoma
on pretreatment CT can identify patients who would best respond to
radioembolisation[J]. Eur Radiol, 2020, 30 (8): 4534-4544.

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

[36]Lang N, Zhang Y,Zhang E,et al.Differentiation of spinal metastases
originated from lung and other cancers using radiomics and deep
learning based on DCE-MRI[J].Magn Reson Imaging, 2019, 64:4-12.

[37]1Bibault J E,Giraud P,Housset M,et al.Deep learning and radiomics
predict complete response after neo-adjuvant chemoradiation for locally
advanced rectal cancer[J].Sci Rep,2018,8(1):12611.

[38]Lao J,Chen Y,Li Z-C,et al.A deep learning—based radiomics model for
prediction of survival in glioblastoma multiforme[J].Sci Rep,2017,7(1):
10353.

[39]Parekh V S, Jacobs M A.Deep learning and radiomics in precision medicine
[J1.Bxpert Rev Precis Med Drug Dev, 2019, 4 (2): 59-72.

(WFsHHEA: 2021-02-10)
(KXt 4miE: BhFE)

177



