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Imaging evaluations and artificial intelligence for cholangiocarcinoma
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[Abstract] Cholangiocarcinoma (CCA ), which arises from the biliary epithelium and adjacent glands, repre-

sents the second most common malignant hepatobiliary tumor following hepatocellular carcinoma. Patients with CCA

face a very poor prognosis. At present, only surgery may cure CCA, but local recurrence and distant metastasis are

frequent. As our understanding of the development and progression of CCA has increased in recent years, diagnostic

and evaluative techniques have evolved, and novel therapeutic approaches have been emerging. This review pro-

vides an overview of preoperative imaging evaluations of CCA and advances in the application of artificial intelli-

gence in the diagnosis and treatment of CCA.
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Ty =k HE IARYTRCR KPS 45 5 T A R X

VTAE, CCA ARG J5 28 s 22 12 W i R M
WA =, 45 S 2 R AT g LR A6z LA S 45
1R 2E kA P SR AR A 35 7 (ultrasonogra-
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PEREAE AR, 3 W 7R CCA FUFRAL K/ B S
A R 8 A RS A T BRI A
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At b T O AR R i AL, 85 B o o AR Ak
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(IR B 2556 B R R LIS (s AUC 35 .0.9224)174,
I AT DI 3k 455 A DG A B R AE 5N PCC A5
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ni ST SO AT ) 7 A VAL T 1CC B CT S0
TE SRR FE IR T I W W2 M Ttk e 2R A S
SAEAFZ (B EK 2R o Chu Z° @ WFE LS ICC 19 CT
SR E AR SR L, R BT CT SR 42
S BT TR I AT 1CC R TCRDIRR .
2.2 EF MRI Al 7£ CCA i W FniT 4k th i iz A

XFF CCA SR, 3T MRI B A 25 O A
18 . Logeswaran™ % F 22 J2 I8 AH1 2% F Skl CCA 19
MRCP EZ , & B 73 0] HF CCA 1912 Wi S %031
LW, HAZ Wi IE i 50 94% o 5 A7 SCHRIR ST MRISC
BRATHT S0 I R R AR B A0 (B, e BRESCRE S5 Hr
AL M 20 1CC L R 98 SO , fe sy AUC W]
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JE ICC YRI5 %, 48 S IR i A IR A IR 7 7
%o — ISl 1 A MR SR AL 22 R E S A 5%
5 PR/ G 33 A A AR 32 S R 1 000 A5 5 o oy i )
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A[TK0.949, A48 FIGPRDIE MAIA T

Xu 55 R F 52 FF ) & Al (support vector ma-
chine, SVM) 532 7 AR A9 MRS, ifE— 20 3%
SVM 3143 . CA199 7K-F- K AHIE MRIGAARFHE , - TR
HITRO [CC AR A Ik L 45 56 B8 o il AL A 2 > Bk
HENT Y MRS A ] F PRl ECC A o (e
JE Kbk BV RS, Hode i AUC IA R T 0.9036, M 4
T MRIFAR A 2 A B TG Ri2 W 5 0k, If
AL B ARG TS Y, IRl s, R e 4R [l 1
PRI T MRISCH A HT 2E 00 ECC MR T 43 FA G0 1
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T ECC (4 JRAE SMEAC NS L™ s Zhou 5E R F e /)y
4 XSS AR FE s S 5 8T T MRIGEAR A A
ARG F0 T PR CCA MRS R AL, AT 48
AT M 1 TTPEAL BB U o Sl i — I
ST 2 T 1450 MRT A HLAS 2% 2] 7k ] LA
ICC 2P 4B st T- 25 1 1/RE P PRGBS T- 25 I
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death protein ligand 1, PD-1/PD-L1) [ 3 ik & 8 &
B B A 7R (e i AUC 34 0.897) , 1l 48 & PD-1/
PD-L1 F 3K B %) 3 S A T4 [ BELB 0] 16 7 - 0F
i H AU, Zhao 45 [R] B F ] MR SR 20 7 15
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A B TIPS B BUS I8 S IR R IR . 5 A
BP9 A B 1 B 5 TR 9 MRT AT CT 32 A8 A 2 e ik
ST P TN ASE A AT T S 0 JH A SR L CCA R
& B2 - NEAE AN e A B T4 S R e B £
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2.3 HAthi Al £ CCA LM AT Al v ) Bz A

BEAb BT US SR~ R £ 22 i
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2L AR (Ki-67 AL A1 7 S
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W28 AT T 43 SRS AT B B L 1 T AR AR S
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SN FHHLAS A 2 43 BT 1CC R B WA T 27 R I TR
o BRARRAE B E T OS] A S SRR, RISk
BLRF AR A I R8P m A B s A A
WU 532 A e R TR T 7 31 o —WIF5E
FET R R MR NEVT RIS | LUEE 1 ST bLAS =~ 7
5 ({45 logistic regression, k—nearest neighbors , naive
bayes, RBF SVM, random forest and extreme gradient
boosting) i) CCA 5 HAth R4 JIH A 9% 19 80 RE L H:
i AUC T4 0.95, 3R I ATE A 1 ) Ay i e B3I
PERRAE PR A AT H, Li Sl i AL g S Bk
S3HT ICC B I R B B2 BR 7 T — A8
MM RS, AT T #0 1CC 8 & TR YIRS
(LR AT o B 25T HITR BE °7 1 X CCA i
e G G e 1 e ggg DX 2T 2 A DXl S oAt 2
LI TN , S CCA R HLD] A AN [ 28 X 3
A2 Wt T —E S HE M E . A IR T
TREEA% 2J X 1CC 2250 BRI 22 Fh 2 4% Sy 2
JWLHEAT RE S AT, SR IS SR AR A DA S Y ]
G5 8 NITSEBLICC B 1 A A7 T ™

B2, EIRRZHAF I EHT ICC B CT/MRI
ARSI R R LG 7 S Bk s 2 Fh
TSR PEAL CCA By BEAE B R T, W3R 1,3 W]
ATEAR AT LA i RA E—Fh 2 0L JC R IFAil CCA
(R 5k, DT B4 (8 48 3 I R S B2, A B T CCA
2T ke s
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