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[ Abstract | Intrahepatic cholangiocarcinoma (ICC) is a highly aggressive liver malignancy with a poor prognosis, and early
diagnosis is critical for improving patient survival. Conventional ultrasound has limited diagnostic value for ICC, and clinical
diagnosis primarily relies on contrast-enhanced computed tomography (CECT) or contrast-enhanced magnetic resonance imaging
(CEMRI). Contrast-enhanced ultrasound (CEUS), as a real-time, non-invasive, and convenient imaging technique, has demonstrated
significant value in the diagnosis of focal liver lesion (FLL). This article systematically reviewed the current applications of CEUS
in the diagnosis of ICC, with a particular focus on the controversies and latest advances in its development. Due to the overlapping
imaging features of ICC and hepatocellular carcinoma (HCC) on CEUS, the diagnostic capability of CEUS was once questioned
and even removed from the diagnostic tools for HCC in the guidelines of the American Association for the Study of Liver Diseases
(AASLD). Subsequently, the academic community has engaged in extensive discussions on the value of CEUS in the differential
diagnosis of ICC and HCC. Recent studies have shown that by optimizing the Liver Imaging Reporting and Data System (LI-RADS)
criteria, incorporating dynamic quantitative analysis, and leveraging radiomics and artificial intelligence technologies, the accuracy
and specificity of CEUS in diagnosing ICC have significantly improved. With the development of more high-quality studies, CEUS is
expected to play an increasingly important role in the early diagnosis, classification, and treatment monitoring of ICC.
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M+ L Y1 SR 4 RN UE4E R4 35 $00.827 5
F10.853 0. N T HHIIZW PR AIICCH S 5
PR AL, Bao%s U0 JF Kk I U6 3E 3L T 5006
FRRIE kb R/ . ARECH - IR RRE . 3R
FEAE L B CEUS sl Bk SR 54k ) & 5 300 IR
TEAR B B L IR, &5 S 3R W2 AR R e I R 4
( AUC=0.937 ) FI%ESE (AUC=0.916) H¥yk

P S B B g . WangZE 0 )k BRAE 1%
(>51%) | AREEEFLL . BIREHKFE
(<20 pg/L) . HETSonazoidJCEUSTHIRHF[H]
(<45 s) F o W R s sl 2 1CC Yl 37 i
MR ZE, FET LA ERREEE ST 1 51 26 ] i A 7y o]
DL 551K/ fkHCC HICC,
7.3 CEUSRE &5 # £ICCH i 5 % 34 b o ¢
D-CEUSHHTICIH & 543 W REAE FE AL 3 29 kT
HFE o BT AU B2 Wi A R b 418 UR b I
FA) B BR FE R IS (] B AR, X — T AR R AR
TSR HA )RR R
Dong% " 44+ T D-CEUS R ft 400 X JE JF
WAL 5 FICCHHCCARATE SIS Wi BB ik
11 & BAE SRR AL FAE . ICCRIHCCHYCEUS
FRAE P REAFAE &, S FHCEBUSHEFT 4 51
Wi REAEAE SR PR 1, {H45 A D-CEUSHIRE &
SR ] DL S R S 2 W I MERR B . Ainora
s L02) g e T R D-CEUS RIS §1 3 #0412
( shear wave elastography, SWE) £S5
7 R SRR P S BBk RE . R BIE T D-CEUS
W (B B . SWE{ELFNFF A Ak 3428 e 37 Y
PB4 R GEATCCHHCC K 5112 Wi HA w5 e
i (AUC=0.836) . Zhu%:'® &8, Ry
CEUSH] FUICC Ky B2z 43 8 A5 R T AR i G
B, GHBNE RIS . AR kB KBS 1T
o Lufs " BTSN W], D-CEUSHIE 2
BT LIX P ICC AN RGEMEIRIT RN, $Em
D-CEUSEA & fE A 1CC B 3% 4 B RY7 v 1Y
w1,
7.4 CEUSHAHIEAF I AN TR 4L 377 ik
AR YA T 40, B 2R A
H AR R e A (B RAR AL FRAE )
TR B2 W . B PEAL B3G5 15 .
TECEUSHUL, SR F AT GE (artificial
intelligence, Al) M54 I HIEZ 2 8 0C1T .
A ATR X AR 2 = R AE R A7 R B 40 7 A o
Wi, BEASHE— R THEHCCHIICCIS W Hp Y i
FERUR SR, RS e T AR AR AR 4
UTH, Sufs N RS M T TR A



(BB H% B ) 20254434845 200)

125

MICEUSHISAR 4 2R, 25 IR L IH 4545 CEUS
FITI R B i A% R X /r HC C FTTC C Y 1 BE e £
(AUC=0.971) , £ Tam-FEmE~sR
W, BT AR A s ie W B9 . Li
s LSO LR AR L FIHLES T, BB T
fELR-MZES B F I CEUSIKIG , AR “E 4R E
AR IREHR A T3RR3R T AELL-
RADS MZRZEF5 1 [X43HCC . ICCHICHCHHER
Ji . EICCHUR A 7w, Li%s 7 b 7T
ICCHFH AR KM 5 MCEUSIE SRR RS54
SRR DL SIm RAE A ( Qe HTRi19-9. M5,
K ) BN L EIRTY, FHFBINICCE & AT
W1, I & BLZSNLR EIRRLELAT B A T e B
HMETTINMOM RS (CHE%: 0.75 vs 0.67;
P=0.004) .

4, Ding%s ') & T R T CEUSHY
RS AR, WA CEUSTLIN ., 49
PRl MR G S, LEIXT6ZEFLL (HCC., #%
BN . 1ICC, FFM gy . R A ) (Y
RS EEArS . FEANERIRAIE T, AR A A TR 3
0.85~0.86, LT WIS FHENN (0.59~0.73) ,
It 5 15 AF B A R R B B 0 K S A Y
(0.79~0.86 ) . iX—HLRIAT EEHTH) 3L 2 I8
Wi, I R M LR MR RS 25 A i s b X ER 2 44t
.

8 LESRE

CEUSTEICCIZ W By i FHZ 7 1T R HHIA
AT ENG IR, BRI 24, X
—ad B, ok B E BRI 2 IEAASLD AL
SRR TEZENEM, T E 2R A
A DTHR o XX — UL s, A48 1 45 2] Bk A AR
FREFRINIE], (REEUEEH T E 2 IR A R
MR . RO SKIERBL RS s S TR R
CEUSYE 524 X A ICCHIHCCHy A7 i 1 Bk ik
{HiESR i 2 I BF I UESE , WAL IS Wi . 45
B REEDHIAE A, CEUSHENS i E - HICC
(S W B B RN S

KK, CEUSTEICCAEMNELIRISIT ik
et R 2R RS SR et s, 2
AW BRWAE G B RBR Y, #id A

CEUSHUMR S A HFAE . AR U124 i SR A
KR Y CUIEARIPIRE LR ) | Fd MR-
BT BRELWIHIRR, SLHMXTHCC ., ICCHER
PR ARG I2 . (EAERE AR, CEUSHT
IR ZE 5, TTReHE S P2 W OB 22 1Al
] “SARSER AL (ESER, SRR IZ WA
AR AT B HEAR . CEUSTEICCESR 1Ry
Il R I FH 4 R B AR 2 W B AR SR 1697 1
BB, AR ETE i CEUSHAR L 24 M ICC S/
T R A 7 R 0%, AR R CEUS Sk i
VIBRgkL, RSP E AR . FR, WEEZ
I () i ot AT S I L RFCEUSTEICCIZY T h
WA, S BRSSP RFEE T, AR HAE
—2k ok LB T RIS AVE R, Nk ek
I RSB . B WG AR FATRE B AR k25
DA Z2 i i I AR E P B LR, CEUSH B
HICCIZWAAE B B T H, B dli T R
WERIZITY 4, MNIMEGE IR IR TS .

F—1EE:
TEEZE (ORCID: 0009-0003-7198-6014 ) , fli+-HFgR
BIEEE:

#EHE (ORCID: 0000-0002-9878-8590 ) , {1, FAFEEIT,
E-mail: xuhuixiong@126.com.

EEREAERA:

TR MOTSGRIAMF SR, OGBS, IS5 T
BITTAE; REE: AUSCEENENTE . SCRNA B US #
ey JAH: iSRS T TR 1 ST e IR
SCAORIFFE T I, A S SCRYEEARAESL , IR G T T BT
it

(& % X #t]

[1] KELLEY R K, BRIDGEWATER J, GORES G J, et al. Systemic
therapies for intrahepatic cholangiocarcinoma [JT].] Hepatol,
2020, 72(2): 353-363.

[2] BANALES J M, MARIN J J G, LAMARCA A, et al.
Cholangiocarcinoma 2020: the next horizon in mechanisms and
management [ ] | . Nat Rev Gastroenterol Hepatol, 2020, 17(9):
557-588.

[3] QURASHI M, VITHAYATHIL M, KHAN S A. Epidemiology
of cholangiocarcinoma [ J | . Eur J Surg Oncol, 2025, 51(2):
107064.

[4] RUMGAY H, ARNOLD M, FERLAY J, et al. Global burden of
primary liver cancer in 2020 and predictions to 2040 [ J ] . ]
Hepatol, 2022, 77(6): 1598-1606.

[5] MORIS D, PALTA M, KIM C, et al. Advances in the treatment



126

7

A, S AR AR 2 W P RS IRt

(7]

[13]

[16]

[17]

[18]

of intrahepatic cholangiocarcinoma: an overview of the current
and future therapeutic landscape for clinicians [J].CA
Cancer J Clin, 2023, 73(2): 198-222.

European Association for the Study of the Liver. EASL-ILCA
clinical practice guidelines on the management of intrahepatic
cholangiocarcinoma [ J ] . J Hepatol, 2023, 79(1): 181-208.
KUBO S, SHINKAWA H, ASAOKA Y, et al. Liver Cancer Study
Group of Japan clinical practice guidelines for intrahepatic
cholangiocarcinoma [ J | . Liver Cancer, 2022, 11(4): 290-314.
BRUIX J, SHERMAN M. Management of hepatocellular
carcinoma: an update [ J | . Hepatology, 2011, 53(3): 1020-
1022.

SINGAL A G, LLOVET J M, YARCHOAN M, et al. AASLD
practice guidance on prevention, diagnosis, and treatment of
hepatocellular carcinoma [ J ] . Hepatology, 2023, 78(6): 1922~
1965.

TOMEME, TK—0. TPIEBRIROR A (M ] . B i
B K R, 2019.

SQUIRES J H, FETZER D T, DILLMAN J R. Practical contrast
enhanced liver ultrasound [ J | . Radiol Clin North Am, 2022,
60(5): 717-730.

KIM T K, NOH S Y, WILSON S R, et al. Contrast—enhanced
ultrasound (CEUS) liver imaging reporting and data system (LI-
RADS) 2017 — a review of important differences compared to the
CT/MRI system [ J ] . Clin Mol Hepatol, 2017, 23(4): 280-289.
TERZI E, IAVARONE M, POMPILI M, et al. Contrast
ultrasound LI-RADS LR-5 identifies hepatocellular carcinoma
in cirrhosis in a multicenter restropective study of 1, 006
nodules [ J ] .J Hepatol, 2018, 68(3): 485-492.

XU H X, LUM D, LIU G J, et al. Imaging of peripheral
cholangiocarcinoma with low—mechanical index contrast—
enhanced sonography and SonoVue [ J ] . J Ultrasound Med,
2006, 25(1): 23-33.

CLAUDON M, COSGROVE D, ALBRECHT T, et al. Guidelines
and good clinical practice recommendations for contrast
enhanced ultrasound (CEUS) — update 2008 [ J | . Ultraschall
Med, 2008, 29(1): 28-44.

CHEN L D, XU H X, XIE X Y, et al. Enhancement patterns of
intrahepatic cholangiocarcinoma: comparison between contrast—
enhanced ultrasound and contrast—enhanced CT [J ] . BrJ
Radiol, 2008, 81(971): 881-889.

CHEN L D, XU H X, XIE X Y, et al. Intrahepatic
cholangiocarcinoma and hepatocellular carcinoma: differential
diagnosis with contrast—enhanced ultrasound [J1.Eur Radiol,
2010, 20(3): 743-753.

FRAQUELLI M, NADAREVIC T, COLLI A, et al. Contrast—
enhanced ultrasound for the diagnosis of hepatocellular
carcinoma in adults with chronic liver disease [ J | . Cochrane
Database Syst Rev, 2022, 9: CD013483.

GIORGIO A, CALISTI G, GIORGIO V. CEUS and HCC: are
the 2008 EFSUMB guidelines still valid or has their wash—out
already started? [ J | . Ultraschall Med, 2011, 32(3): 315-316.

[25]

[26]

[29]

[30]

DIETRICH C, CUI X, BOOZARI B, et al. Contrast—enhanced
ultrasound (CEUS) in the diagnostic algorithm of hepatocellular
and cholangiocellular carcinoma, comments on the AASLD
guidelines [ J ] . Ultraschall Med, 2012, 33(S 01): S57-S66.
CLAUDON M, DIETRICH C F, CHOI B I, et al. Guidelines and
good clinical practice recommendations for contrast enhanced
ultrasound (CEUS) in the liver — update 2012: a WFUMB-
EFSUMB initiative in cooperation with representatives of
AFSUMB, AIUM, ASUM, FLAUS and ICUS [ ] | . Ultrasound
Med Biol, 2013, 39(2): 187-210.
WILDNER D, PFEIFER L, GOERTZ R S, et al. Dynamic
contrast—enhanced ultrasound (DCE-US) for the characterization
of hepatocellular carcinoma and cholangiocellular carcinoma
[J ] . Ultraschall Med, 2014, 35(6): 522-527.
BRUIX J, SHERMAN M. Management of hepatocellular
carcinoma [ J ] . Hepatology, 2005, 42(5): 1208-1236.
KUDO M, IZUMI N, KOKUDO N, et al. Management of
hepatocellular carcinoma in Japan: consensus—based clinical
practice guidelines proposed by the Japan society of hepatology
(JSH) 2010 updated version [ J | . Dig Dis, 2011, 29(3): 339~
364.
OMATA M, LESMANA L A, TATEISHI R, et al. Asian
Pacific Association for the Study of the Liver consensus
recommendations on hepatocellular carcinoma [17. Hepatol
Int, 2010, 4(2): 439-474.
VILANA R, FORNER A, BIANCHI L, et al. Intrahepatic
peripheral cholangiocarcinoma in cirrhosis patients may display
a vascular pattern similar to hepatocellular carcinoma on
contrast—enhanced ultrasound [ J | . Hepatology, 2010, 51(6):
2020-2029.
European Association for the Study of the Liver, European
Organisation for Research and Treatment of Cancer. EASL-
EORTC clinical practice guidelines: management of
hepatocellular carcinoma [J1.7 Hepatol, 2012, 56(4): 908—
943.
BARREIROS A, PISCAGLIA F, DIETRICH C. Contrast
enhanced ultrasound for the diagnosis of hepatocellular
carcinoma (HCC): comments on AASLD guidelines [ J ] . ]
Hepatol, 2012, 57(4): 930-932.
GIORGIO A, MONTESARCHIO L, GIORGIO V. Misdiagnosis
of intrahepatic cholangiocarcinoma in cirrhosis at contrast—
enhanced ultrasound: a real new clinical entity or just an
exaggerated fear? [ ] ] . Liver Int, 2013, 33(10): 1608.
XU H X, CHEN L D, LIU L N, et al. Contrast—enhanced
ultrasound of intrahepatic cholangiocarcinoma: correlation with
pathological examination [J].BrJ Radiol, 2012, 85(1016):
1029-1037.
FORNER A, LLOVET J M, BRUIX J. Hepatocellular carcinoma
[J ] . Lancet, 2012, 379(9822): 1245-1255.
GALASSI M, IAVARONE M, ROSSI S, et al. Patterns
of appearance and risk of misdiagnosis of intrahepatic

cholangiocarcinoma in cirrhosis at contrast enhanced ultrasound



(BB H% B ) 20254434845 200)

127

[38]

[39]

[42]

[43]

[J] . Liver Int, 2013, 33(5): 771-779.
Italian Association for the Study of the Liver (AISF), EXPERT
PANEL A TS F, COORDINATING COMMITTEE A IS F, et al.
Position paper of the Italian association for the study of the liver
(AISF): the multidisciplinary clinical approach to hepatocellular
carcinoma [ J ] . Dig Liver Dis, 2013, 45(9): 712-723.
WILDNER D, BERNATIK T, GREIS C, et al. CEUS in
hepatocellular carcinoma and intrahepatic cholangiocellular
carcinoma in 320 patients — early or late washout matters: a
subanalysis of the DEGUM multicenter trial [J] . Uliraschall
Med, 2015, 36(2): 132-139.
LI R, YUAN M X, MA K S, et al. Detailed analysis of temporal
features on contrast enhanced ultrasound may help differentiate
intrahepatic cholangiocarcinoma from hepatocellular carcinoma
in cirrhosis [ J ] . PLoS One, 2014, 9(5): €98612.
WEBER S M, RIBERO D, O’REILLY E M, et al. Intrahepatic
cholangiocarcinoma: expert consensus statement [ J ] . HPB
(Oxford), 2015, 17(8): 669-680.
GUO L H, XU H X. Contrast—enhanced ultrasound in the
diagnosis of hepatocellular carcinoma and intrahepatic
cholangiocarcinoma: controversy over the ASSLD guideline
[ J] . Biomed Res Int, 2015, 2015: 349172.
LIU G J, WANG W, LU M D, et al. Contrast—enhanced
ultrasound for the characterization of hepatocellular carcinoma
and intrahepatic cholangiocarcinoma [ J 1. Liver Cancer, 2015,
4(4): 241-252.
SPOREA I, BADEA R, BRISC C, et al. Romanian national
guidelines on contrast enhanced ultrasound in clinical practice
[J 1. Med Ultrason, 2017, 19(4): 401-415.
VIDILI G, DE SIO I, D’ONOFRIO M, et al. SIUMB guidelines
and recommendations for the correct use of ultrasound in
the management of patients with focal liver disease [J1.1
Ultrasound, 2019, 22(1): 41-51.
DIETRICH C F, NOLSQE C P, BARR R G, et al. Guidelines
and good clinical practice recommendations for contrast
enhanced ultrasound (CEUS) in the liver — update 2020 -
WFUMB in cooperation with EFSUMB, AFSUMB, AIUM, and
FLAUS [ ] ] . Ultraschall Med, 2020, 41(5): 562-585.
LEE J Y, MINAMI Y, CHOI B 1, et al. The AFSUMB consensus
statements and recommendations for the clinical practice of
contrast—enhanced ultrasound using sonazoid [ J ] . ] Med
Ultrasound, 2020, 28(2): 59-82.
LI S, ZHOU L, CHEN R, et al. Diagnostic efficacy of contrast—
enhanced ultrasound versus MRI Liver Imaging Reporting and
Data System (LI-RADS) for categorising hepatic observations in
patients at risk of hepatocellular carcinoma [J]. Clin Radiol,
2021, 76(2): 161.e1-161161.e10.
HU Y X, SHEN J X, HAN ], et al. Diagnosis of non-
hepatocellular carcinoma malignancies in patients with risks
for hepatocellular carcinoma: CEUS LI-RADS versus CT/
MRI LI-RADS []]. Front Oncol, 2021. Doi: 10.3389/
fonc.2021.641195.

[46]

[47]

[48]

[49]

[50]

[51]

[53]

[54]

VIDILI G, ARRU M, SOLINAS G, et al. Contrast—enhanced
ultrasound liver imaging reporting and data system: lights and
shadows in hepatocellular carcinoma and cholangiocellular
carcinoma diagnosis [J].World J Gastroenterol, 2022, 28(27):
3488-3502.
LI F, LT Q, LIU Y B, et al. Distinguishing intrahepatic
cholangiocarcinoma from hepatocellular carcinoma in patients
with and without risks: the evaluation of the LR-M criteria of
contrast—enhanced ultrasound liver imaging reporting and data
system version 2017 [ J ] . Eur Radiol, 2020, 30(1): 461-470.
CHEN Y L,ZHU Y L, CHEN K L, et al. Differentiation between
hepatocellular carcinoma and intrahepatic cholangiocarcinoma
using contrast—enhanced ultrasound: a systematic review and
meta—analysis [ J ] . Clin Hemorheol Microcire, 2021, 79(2):
293-309.
WU Y Y, XIA C C, CHEN J, et al. Diagnostic performance of
magnetic resonance imaging and contrast—enhanced ultrasound
in differentiating intrahepatic cholangiocarcinoma from
hepatocellular carcinoma: a meta—analysis [J] . Abdom Radiol
(NY), 2024, 49(1): 34-48.
T ETUE P AL R RS AR DMELL, BE 8. Rk
PENFREZ Y48 f Z P IRAE I 127 L Z338R (2022
M) [T PSR, 2022(10): 1269-1301.
Chinese Society of Liver Cancer Cholangiocarcinoma
Cooperative Group, FAN J. Chinese expert consensus on
management of intrahepatic cholangiocarcinoma (2022 edition)
[J ] . Chin ] Dig Surg, 2022(10): 1269-1301.
JEONG W K, KANG H J, CHOI S H, et al. Diagnosing
hepatocellular carcinoma using sonazoid contrast—enhanced
ultrasonography: 2023 guidelines from the Korean Society of
Radiology and the Korean Society of Abdominal Radiology [ J ] .
Korean J Radiol, 2023, 24(6): 482-497.
European Association for the Study of the Liver. EASL clinical
practice guidelines on the management of hepatocellular
carcinoma [ J ] . J Hepatol, 2025, 82(2): 315-374.
rhie N R [ 5 TR (e 2 DL Sx BE ) JRUR PR I
IR (20244Eh8) [J ] . ARITIER 25, 2024, 32(7):
581-630.
Department of Medical Administration, National Health
Commission of the People’s Republic of China. Clinical practice
guideline for primary liver cancer (2024 edition) [ J | . Chin J
Hepatol, 2024, 32(7): 581-630.
CHEN L D, RUAN S M, LIN Y, et al. Comparison hetween
M-score and LR-M in the reporting system of contrast—
enhanced ultrasound LI-RADS [ J ] . Eur Radiol, 2019, 29(8):
4249-4257.
WANG L F, GUAN X, SHEN Y T, et al. A multi-parameter
intrahepatic cholangiocarcinoma scoring system based on
modified contrast-enhanced ultrasound LI-RADS M criteria
for differentiating intrahepatic cholangiocarcinoma from
hepatocellular carcinoma [ J ] . Abdom Radiol (NY), 2024,
49(2): 458-470.



7

A, S AR AR 2 W P RS IRt

[57]

[60]

MENG X, YUN Y, JIANG W, et al. Perilesional enhancement: a
valuable feature for differentiation of hepatocellular carcinoma
and intrahepatic cholangiocarcinoma in CEUS LI-RADS M
[J 1. Acad Radiol, 2025, 20: S1076-6332(24)01059-6.
GUO H L, ZHENG X, CHENG M Q, et al. Contrast—enhanced
ultrasound for differentiation between poorly differentiated
hepatocellular carcinoma and intrahepatic cholangiocarcinoma
[ 11 .]J Ulirasound Med, 2022, 41(5): 1213-1225.
WEI L, KANG H J, HUANG Y L, et al. Perfluorobutane—
enhanced CEUS in intrahepatic cholangiocarcinoma: correlating
imaging features with liver backgrounds and tumor sizes [ J ] .
Ultrasound Med Biol, 2025, 51(1): 70-76.
CHEN Y L, LU Q, ZHANG W B, et al. Preoperative
differentiation of combined hepatocellular—cholangiocarcinoma
from hepatocellular carcinoma and intrahepatic
cholangiocarcinoma: a nomogram based on ultrasonographic
features and clinical indicators [ J | . Front Oncol, 2022, 12:
757774.
BAO W, LIAO M, YANG J, et al. A nomogram based
on ultrasonographic features and clinical indicators for
differentiating mass—forming intrahepatic cholangiocarcinoma
and liver metastatic colorectal adenocarcinoma [ J ] . Front
Oncol, 2023, 13: 1245686.
WANG S, YAO J D, LIK'Y, et al. Nomogram based on Sonazoid
contrast—enhanced ultrasound to differentiate intrahepatic
cholangiocarcinoma and poorly differentiated hepatocellular
carcinoma: a prospective multicenter study [J] . Abdom Radiol
(NY), 2023, 48(10): 3101-3113.
DONG Y, CHEN S, MOLLER K, et al. Applications of dynamic

contrast—enhanced ultrasound in differential diagnosis of

[62]

[63]

[64]

[65]

[66]

[67]

[68]

hepatocellular carcinoma and intrahepatic cholangiocarcinoma
in non—cirrhotic liver [ J ] . Ulirasound Med Biol, 2023, 49(8):
1780-1788.
AINORA M E, CERRITO L, LIGUORI A, et al. Multiparametric
dynamic ultrasound approach for differential diagnosis of
primary liver tumors [ J | . Int J Mol Sci, 2023, 24(10): 8548.
ZHU M R, ZHAO C K, SUN Y K, et al. Subtype prediction
of intrahepatic cholangiocarcinoma using dynamic contrast—
enhanced ultrasound [ J ] . Insights Imaging, 2024, 15(1): 119.
LU X Y, JIANG J, CHEN S, et al. Application of dynamic
contrast enhanced ultrasound analysis in predicting early
response to systemic therapy of intrahepatic cholangiocarcinoma
[J ] . Eur] Radiol, 2024, 175: 111439.
SULY, XU M, CHEN Y L, et al. Ultrasomics in liver cancer:
Developing a radiomics model for differentiating intrahepatic
cholangiocarcinoma from hepatocellular carcinoma using
contrast—enhanced ultrasound [ J ] . World J Radiol, 2024,
16(7): 247-255.
LI L L, LIANG X X, YU Y W, et al. Radiomics—based
machine learning classification strategy for characterization of
hepatocellular carcinoma on contrast—enhanced ultrasound in
high-risk patients with LI-RADS category M nodules [J].
Indian J Radiol Imaging, 2024, 34(3): 405-415.
LIM D, LU X Z, LIU J F, et al. Preoperative survival prediction
in intrahepatic cholangiocarcinoma using an ultrasound—based
radiographic—radiomics signature [ J ] . J Ultrasound Med,
2022, 41(6): 1483-1495.
DING W Z, MENG Y Q, MA J, et al. Contrast—enhanced
ultrasound—based Al model for multi-classification of focal liver
lesions [ J | . J Hepatol, 2025. Doi: 10.1016/j.jhep.2025.01.011.
(ki FA: 2025-03-20 &[T H A 2025-04-07 )



