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Abstract

Gastrointestinal cancer is a malignant tumor with high incidence in the world, with the incidence
and mortality among the highest, which poses a huge threat to human life and health. In recent
years, artificial intelligence (AI), as an emerging interdisciplinary with medicine, has attracted more
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and more attention due to its excellent learning ability and high accuracy. A large number of stu-
dies have proved that artificial intelligence technology in radiology, pathological diagnosis, endos-
copy and other aspects of gastrointestinal cancer has shown excellent performance, and may play a
key auxiliary role in their early screening, diagnosis, treatment and prediction. In this paper, the
current status of research and application of artificial intelligence in gastrointestinal cancer in re-
cent years is summarized, and the possible challenges and future prospects in this field are ana-
lyzed.
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1. 5|8

B 45 EE 2 ek OB R, AOW R ABE TR I ERTAI[1] [2]. #E 2020 SEAEBREEAE S T
i, SEREEHKERE. 45 EER AL 300 AR, BEHIETHRAEL 170 77 A[3]. MiREFENE
JoTE e = R, BT R B e B 80 JT AR, 29 50 J3 NENTRIAR O ) il de 24 50T, — 3%
TEFRE (1) BT A i HR A R AN AE T 3 38 i TR FAL[4]. eI UL, B e T [ R P A i (i 2 4x ™
A BRI S5]. IEFE R AT AP 3 A A BN m) EA, ORI TG BT N R, {Hl
TR S AR 22 AN SRR ELAG s MR S B, DRI ST A HAA R RO A . 12 W, YT AT
MEERE T BRAF B R EL 6] [7]. TN LR BN NS BE5H A8 2R, DLHAR TS (1% ) fg i F s v
PR IEAE 51 B RBE 22 1 DGTE 8] [9].

N L% fé(artificial intelligence, Al), & X “—FRl7E TR, AHR REAT I THE B AR
WX AT BN TG ", FOR T EALEOR R L BE 11 N R BE W 1) 7 s AT R s 4
RNANLERRS[10]. B EHLHAFRTFLE, N TR, 010N SRR R ZHORAE & AU 1%
FENH, ENBEEENZ —E K e « B R W ENLE R 54T 8 SUSOAFIATE S5 Hh S8 AN 7K~ (1)
REI[10]e N TR Rt ARTE PRI A (B S 22 H Gunn ZURAE 1976 SFHEATHIEELERE 7T, MHIRER T
THEAL A2 2 ERE R eI RE[ 1], WfEid 220 20 4R, BR%5 AN TR REMA X FRHERE R,
AR 2t TE T I 26 BRI 23 B R S FH A e 52 2% i RS e e 75 ) DR B R Bk k[ 12] [13]0 Bl B2 2 AR
ARFEUG R ETF B AW D, AR A 22 AR 2 N TR e i B2 07 1) IEAE A Ak Je, 72 R 22t 5t
o, REIS SR IUREIR 1) B2 S AR I R A AN R (e S i, DA B0 e 8g ) R e S AT AN R ARG AL
EIF[14] [15]. T ALE GEF FIPLES % > (machine learning, ML)H#%) 72 B FH 7R B 24038,  BE LA AR
(random forest, RF). S ¥¢ [ & (support vector machine, SVM). A L#H1ZE M %% (artificial neural network,
ANN)SFIZE 72, AT DL 42400 I PR A5 0 170 ) 2 5dh o A ik R B S 2, DA SR S P 112
W, PG 5% I B B PR A B [9]. TR BN TR, N TR R i H I#ES v 1 B R B A=
Riziaid e, IERRR SR —FE R LaIr 7.

TEARSCH, FRATEIE 7 N TR EAT S, o4 THEHmA L BEARERRE. 4H RS
IRIZWT . TSRV 69797 R0 J7 T B IR N AR o eAMRATIE NS T Z e AR U AE R SR 7T e
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P JR R T PO R S AR B 2 1«
2. AT EReEBEAERIZEMS PR A

B iE e 2 d kel H W SR m e, — @RI i, USRIt T 5 i
Je (A2 W R IO A C N SBR[ 16] [17]. SRTA H T e ATTAO AR 2 I s B2 Wiy S A 4 S2 A B & R e PR 4
6 K T IRFE, 75 5y 52 BN A R 3R AR BR 1 5 B2 W AN G i B AT RE RN 12 B2 R BL18 ], F LAk 7535
P E BB Bl R IR A2 Wi RS m i S HERPE RN RCR . N TRBEH AT &) 2 RE B 45
PRE KRR 20T 5T, B0 CT WASEIRAR . WERS2 2 W, W BER & 5 5 AT & 1R T, #it
FOAE LR 07 2T+ Sl ) 1 ) PR AT bk EL 45 i AL 5 % (12 W 3507 ) 2 BRI R 45 2R [19] [20] [21]. 7E4F
SEFMET, NTEBERNZHADROT NRER, BB AR SOV R 2 Wi E 2

2.1. ALEREE CT. BStIRmRGP R A

RO A, CT 5 MRI SARTE B 45 B GRS W . 20 1 AG6 T Ja VP S5 7 T
23 F[22] [23] £ 2012 4, Philippe ZU4% B X FEH T U S, X2 —FoR AN TR ge R AR MR
AR PR IR PR T BRRAE T A [ il A, g R AR AR A R R G B R A U R s
PR IRE AR I T T, e H IR BN A RS HE 7 [24]

CT G HARCE N BRI AR, BT BRI R AN E, 2H0I e, HMiwEs
YRR, AT A 2N, X S EE N E RN SRR S, TS 2 (25]. H T2 808 Ak
TS AL 200 9 22 B P e VR AG 1S R R EL 45 R TG « YR ITIT R 5 T . CT ISR T RERS R I B VIFR A 5
(AP IR 5 e 2B Ik 2 AR AR (L V) A 22 ) BRI 1 (PN 7E (U AH SCHFAIE,  Aytill Hande 28 N3+ AT
PIEPIZE . SCREMERALSE 8 FRHLAS 2% S L A R TBE Y, BEALAR AR AR 26 DU B0k 2 3RS T
B LVI AN PNI TSR [26]. 3 4ME Jing 58 NH— T 5t , Al 1234 T-XUAEE CT (DECT)JF 84 %
FRTIIE R ESCHR , ) T A8 2 Ik L 5 (LML) R 41 2 RTRE Y, S R LE I SRR AR UE AR 1Y) AUC 1B 53 3K
0.84 F10.82, #5HK W] DECT 7E T B bk L5 FH R I EAE I, JF FAZBE B0 T 25 R 5 i3 A A7 3
FAERR[27]o TR A MAETT I B REIRTTIT AU FT, Zhen S5 NWFFE T & BEIREL FE 1Y) 15 0 KB 3 1)k
ATHOT AT G358 CT (CECT)EME, AR N TARE 2 F1 K-ABUE vk A AR B G, 45 SR o TE
B 52 WK IR B TSR VR 9T 1 B BB i, R AN TG 3 2 IAAF AR 835 72 28] BBk, N LR REHR
LRI T I8 I iR 1 5 R R SR S T e R Y T 5. Ahmed 25 AR 20 BKIARE 58 CT RISEERARFIER
FER) S AR, ] DA RLX oy e . kRN R R, R R 3.1% [29]. Jian S5 A JUEE TR AL
FRAR. PRSREE 4 MBIV CT BUEH I IRIRRAE, IR &M X 43 15 1) o 8 0o 28 R0 (A 7Y, A8
R Bom R AF I ALRE[30].

AT, MRI RS H T B 7 WA 5215 2% 753 1]. Yun 58 AR 28 545K MRI B4
HEETF BRI LR T T — AN N B RE 0 T (faster R-CNN), A5 781 f) 4581 FH 5K 1 22 FR00 ) 1000
ROIBEARIAUFIZIEA, AUC EILE] T 0.912, [FIREAMEABEAT 2 Wi BT 7 IR R 20 0/, 256 T 780
R A2 W (1T 35 I 1] (600 #0/451) [32]. £ Cui S8 AR TEHT, ARATRIH 11697 R0 MRI B 51 28
PSS 2R e Tl Ja3 350 e 1) L M et RO T T DS B S A R AR R, BIEAR I AUC EME IS 1 0.9 [33]. HT,
A ) FH G 7 E TR 52 R KT 88 (A 56 31 RAAAB AT IO o #1201, Gao 55 AFIFH 2 7.0 /) 500
RO E e EE T CT BB T E AT 2 (MSTYIRA ST [34], S, Pei S ALIEL CT
UG 46 A B3 1A PRARRALE 5008 1 S 1) 42 PR 56 B s S 38 (0 o T R AS AT T [35] 0 bk, %o i 34
L 55 3 T B8 RO 4L AR AE D TR R o Yu SR N HIRF SR CT B S ) B Ra I AR 2
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o 2455 B REUR 2 AR A B T SVML BRI, M AR e o — A A AR v 1 S v [ 36 T
Alexander 55 A LU 5T HFRIG 58 CT J3Ar (AU 20 S7 A6 5 i DRSS 2R o e % 428 4 L s 6 38 264
Tia I WPERE, SR EIRAE 1 S AAF BT 5 T N T Re A R A Tl R AR AR (371

MHEBTEFERTE , N T BEAE B e TS AL P IR 70 3 R I AT SOOI A R, AR A
Wil PR R A HEAT 2 T, B K S 4 K TN TR FORR 5, e K H #2001 RERS T RN T g
SRR AR, Al R R A AT MR SR, IR iR E RS A 8 b akas, AR TikE
AU = 2E s R = 2

22. ATEHEEREBEFISHPRINA

YR B F ISR R 2 Wi K bt , A I 2 ME— 12 Wikn i [38]. 1558 5 Wi 2 Wi & i H 20 21
PRAR AT I3 BTG AR SR A 5 R 20 B P T SRR AE R TR I PR 4 55 A P RN e A0 B 2 TR AS ) A
5 BB 0 ZE R, T R IS [ e S 1 2 TR BB TR G R T e AR W hr B B, RIS 2R 2k Ak,
XA e ) R BLE I 2 S £ 5 I 4 S T S R AR 3R [39 ] T Bl o5 1 X 4 U0 o MR AL AR 1 B
B B R e, N TR RR R AR T DU R I B AR AN M S R AR BRI 5, il el
PR A 4 54 PG B T S RLAG B I 2 R 5 R 22 0 BE 22 R IR TE 3R A5 I EL BRI IR . A0 0 715 B
BN A 03 B2 AR RS0 A T DA AE b 775 48 I 8] 5 a0 8 AT 251 S 4E, Rl R L 3R 9,
Y LU B AE I B A IS B B N B KRR S B 15 B 2 15 2 [40] . BRUHK 56 T EHL BUE &
ML T RGBT 1, A EE R S5O R O e i 112 W A0 43 3 7 5

22574V i (whole-slide images, WSI)s& N L8 e 590 B4 A8 Ok e R B AR [41]. BB
SR AR AT St 1 3% R AR WST B2 it 7, LR AR A N AR B 10 5 o B i
BT AEL WS RR, B TR AT BRSO H LR L B e, DL
8N TR B AR IX e 5 A0 1) WST AT 70 W (i R [42] . TEBEAERT 5, Mukhopadhyay 55 A g V6t
B B A T 2O R OB B A 1A 2 T PR R EAT T ORI 2 TR I EL L, i WF TR B T
1992 51 AN [F] 2 24 fy g B3 AR AR, e rp 1B B adE R bs A 3L 1 364 . 45 o) WSI 53 hRifki2 i
AFEERN 4.9%, FHNEMBEREN 4.6%, BHA WSI EER—HRZAINETN 0.4% (95% CI,
—0.30%~1.01%). ZHF TR WSI FIEZZHIMHERE AT T gumHEa E, I X5 RiEH 5
B/ERG MR AR 41].

o B2 1) S B H KR TR I S8 [ 43] . TR E s, N TR REHAR Ca K& N e
BEUG AR ER AN Sy 2 i, XA FEEFE T — ST 5, B SeE A U AR R0, MG I A 53]
&, DA S AT 5, AR IR PR EUAE BRI W i A T TS « IR AR [44]. BT B
W AT AR O TS AT, RN T4 REAE 20 U095 B0 27 v 1) IR S ot 2H 2 s A
LA RARAT B s iZ Wi R [45]. BB N TR RE 5 5 2458 XER IRGH K B AR R 2 4 3N
H A8 B (R SRR AT 0. H 3T 2 A K& B s 2 9 BEARGE . Osamu 55 AR A A0 3k
8164 > WSI V), BT AR #1242 k¥ 4% (convolutional neural networks, CNN)A1i JT4H 25 X 4% (recurrent neural
networks, RNN) VI ZiA5 50 %of B Jiai e b 0 e o R Rl g R AT 1X 40, 0T =P A6 T B Al
JA T AUC B4 5L 2] T 0.96 F10.97, [FIEFIAH TCGA 04 FE ¥ 1000 /> WST HEAT /M58 IE L AS
T RIFMIEEF[46]. Harshita 25 AR T 5 BRI E B LEREA: B i B2 W7 b 10 2k, IR
HL ) WST A% T 48 CNN BUBUHESE, 1255 B 7E g S8 i) S AR v 2 4230 0.7, 7E I Rg SR ZEAS I )
SRS RUERI N 0.8144, XF FLBEAEEZ WOM ) AlexNet CNN AEZLA B8 47 f TR AR [47].

N T RERR T IELLSUR L= i 2 Wi B V2 N, 1% 0019 5 BRI A 1 7E TRV 2 e (48]
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H AT 21697 CEBOE TR T M E BT, 8RR, RS ERES, M RN EEMSD)
R TS S R B (dMMR) S5 A= 0 553 (1 H I BN TR YT I DGR [49]. H AT B 45 B AR S I ZU0 B bR
KRR T HRATEG IS AL, B TR IR TT 15 T hr SV BRI IR T #E S 0 B LE [F P HEIT[50] [51].
TEREAE Amelie 25 NFIWF A, AR T 8836 19145 B 8 3 (A 5 ARG SR 4T G o U] 38 VR i 4 5
RN T BT U0 BTN 4 B e PR AR e MR I AS S BRI R Y, B PR IR IE A R
AUC fH A28 0.95 [52]. TfI7E Jakob %5 N FHF 70 H th FIFEA £ T REGS TN B« 45 B AR AR TE 75 ARG
PTGt R BB T A T AR e M A AR, T AR (1t B mT e 2 AR e AL AL Rk D i BB R 1)
YEE 711531 MEAM, Korsuk 25 NI TR 1206 A WST Uit A T4 20 o0 48 g 2 [X 40 45 B s 3 iR 20
FIEAIGmCMS) IR, FRLERIH TCGA i B A i o O RS A B AT A B0, S04 R B R H R
U FHUIUHE A 1 (AUC B 23708 0.84 FiT 0.85) [54]. X S6HfF 5T AR A I L LA B WST I F 45 G iR FE 24 )
(10 Tt S %o PR R 5 T B A TR, Ol S g A By T SRR AR A IR T QI BT A, BRI H
2 F T T i 1 i S R ) T O

UbAh, A B R ST BE S SR T WST SERUKHRAE 2B 3 TS (0 00 . 1 an7E Jakob 25 NI FLH, b
AT T VR B AR R 28 A WS o 3R EL AL T R 701 5 2T 245 40 . (C AF s ) P 22 A2E S BT k988 0 35 F T30
T 280t 45 B e B8 TR TOUG 1 D S BT (ELAT e = R S P R B AT 72 (380 E Tt 92 7 I TE B i
iR Hh gt AR O A HL B A AE P R T, B Ve A DG R B TN TS 0 N T B S TS AR AR R
118 B ELE

BT N T RER BT B R R Be g SEIUN B . 45 B LS00 B 2212 Wy, I SEIl 7y A e
SR, B A RS IR T A SR A e A T FUS AT T . H XM T T R O R TR N
RSSO R LA A Bl 32 SORU BRI 7 1T ) B RIS E R A, R BRAR T AL i PR B FH AT 75
B ) B AR AT A

23. AIEREEAREEPHNA

WS BT 7E B M e Wih 2o 2L, wv] DL BRI IR AL R B AR 30 [55] . BFxd 1 15 i b
RIHE, WE NSRRI SE BH TG SO FHEN. Amh TR0 EEOERIETEEX,
ANA] G 2 MR IZBUR S IR B, RO A 90 IE 4R Hh 78 N T8 R4 Bh A B 12 T

FI R A0 T8 P B N T3 e B 32 B0 A N 2 TH AL N R B AR TEEAT A B B AR RO AR BT P9 B2 1B K
(BN [ 20 HEAT TR A8 AR A I AN R, R 2 BOR Guile ki Bhe SO SUZINIAE 5%, b i B P ANMTE 55
ST AL B AE W I (CADe) AT E A4 B2 Wi (CADX) [56]. CADe ()3 B4 F 2 72 AL R IS I N B 15
Sk AT DX AT AR IR TE AT, 1% AR G H R R R — AN T X, 12X 2 ) AT S AR Y L[5 7]
1M CADx [FAF FH 2 X 280 DX St AT S8 Pk (e 7, 51 a8 5 S AR 2L U X 40 g 5 P58 R e
FOREFPIRAS S, Bt 1 A 2 R AS K2 B, 48 2 R (1 o] REBZ AL TR P 55 58] FELE Rt At
A LARIIN #E7E CADe H1 CADx L5 32 8 AR .

B HAH G T E AT AR X I EAA —DURFEARTITL, Luo S AEET 29000 5 F61E
100 TN EEG, T BN R AE RE R B R G——GRAIDS, % RGTEAMIMEIRIEEN)
T RIER T 0927, ZERCES LW NELT TR ERT, KT ERNEEA[S9]. X1 51
B AN B 200 X 2t 2 PR P A A RHZE A2 - 43 R 0 1008, Horiuchi 55 AR P4 8% BOTBOK P9 BB Ao 25
AT AR (ME-NBI I 25 AU 28 [0 25 K [X 737 1) B e (EGC) T 48 i) AR e 2y, R Rt M Dy 85.3%,
REE N 95.4%, XA AL LA H BTXF ME-NBI 2 Wil RS2 [60]. Li 28 N FIREFI ] Bk J7 i3 T
ME-NBI #J# 7 CNN B8, BUsME . REF ARG 20 308 91.18%. 90.64%F1 90.91% [61]. Yan & A
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DU CNN AR T T 1 B s R R P I R G, 1% R G0RK 5 B e 5 B IR RE I IR X 4 Ik
o KPR FE IR D 7 RHRAE IR FE R il X A] DU AR B UIBR AR [21]0 BbAh, ST Msih 4 5t e 1)
WL IR R IR IR E ARG B AT . Ling 58 A% T ME-NBI #3720 CNN1 R4 HLREE X 25 N E
B AT 2 W, 8 L) CNN2 SR GEEAT IiRg i 18 4y, RGEAE 5340 BGC H IHERA A 82.7%,
HEEBHN 08 MIHEN T, RS EGC FiAF] T 95.84% (2% CI 91.1%~0.80%)HKIHERIZR . XM
F B ME-NBI 81 8% H 1) 20 AR AS S B 2 s I G B A R G 1 B N T B I BB 2 11— A
&, JIf B R BRI A AT T N B K B i RE[62]

B S5 Bt i A e, NERDIBR B SRR 2, SRR B I AAE R, PR R T 25 B TN A2
W HERA YA 22 22 R [63], TR N T el B4 I 85 12 W ) R G R BRI S V) 75 22 . H aT 4 e
FRIE 7t 3= EEAE AR IN G5 Fl D B A AR AN TS 32 288 . Allessandro 45 N IR FEH, A oF SALSH Bhe DU
(2 AL IR tH 2 (B0 1 ARSI S e Bl 2 B s 1) 1 70 B R sr 450 I 8 v T %o TR
H[64]. Gong 2 NFE T HAMZ MK 2 1) ENDOANGEL £ i 78 156 28 (1 B R A6ty R B 6 v T B 4
(16% vs 8%), HIEAARFMRAE65]. MIIEARSHTINRIL G N TR GRS B R TR S
4k E R AR R 5 1 N 66] [67].

TRERSEREAENGIZK Bz 2%, kA N TR RN BEBORIR R, Pl R 56084
BIIX 73 P AR BH 2, — 7 TR 2 A S B AR R g . AR R 1280 S, B — ety
DA BER AT M A A PR AR A 4 . SR, N Re T DAE2 W 20 A0 G W 9 B i A & b b A B
TE PR A AN RAE . BEAh, el nT CAR 2 WAE 9 HEPE A 5%, Bl il TR AR A, 33 R 0 o
Z RNV FIAR SR 15 S e S i

3. NTERe7E B TS T o RO R A

B s S AR R 2, AT i, R TIOITE 6 R E A RIER EE AR YR T O . R AR
BT 45 B RE 4R FARBEIG R R AE AT YRR, HIWRA T oG BE MG . IKEMERS, s
FRGL . TRIRLE S e PR b (1 c5A8 S50 AT e A AT A T % VA B T, $R T A SRR 20 5 4 I PR
AR, HAEGSGFINE MR B T R I E RO RIEAT ARG . AN LR R BRI T 1
TR ZIMBERET), E0GE B W BF MTE A, e EE RS AR LAEE KvTEt. B
AR B 0 4 e X N 3 RE UM F 7 2 A 458 A A7 B[R] PR T o 52 PRI (1 0 00 AR 6 e ) i

T2 HT TS PR 2 1 AR A7 I RE RS G A5 B I R R A X AN R B NP DS, 3T 4h T -
FIg DT . 78 Kangi 8 ANHIWFFEHT, ABATERDT 1N LI /26 (ANN) R DL JER 22 X 2 (BNIN) 7E 15 Ji
BF AN WRE ), MPASRER T 5% E B B EE WU r5RAHCH 2R, BNN EALE TR AE
FFEAR[68]. Mohamed %5 AMIFIH T SEER £4f ¥ 36 5191 45 B Wi 8 4 HHs A AR [EH 1) 1000 42451 H 4
BT T A EE ML BERY R R AT AMEIGAIE , iR AE T 1 AT 5 AEAR A 1) AUC {2391 0.825 #10.804,
HERATES 0.800 A1 0.750, HERIZE, ASLIG IR F R %A M TR RE S AJCC 23 Gl AT LR, 455
S R AR TR (R P R A T 35 R RE 2R 2 I 0 bR vHE(AUC 1E: 0.804 vs 0.736, p <0.001) [69]. FEE 45
BER A 1 R RS R AR k0, B LR B 45 B9 (VEO-CRC) 8 (FRIRE <40 D) IRIRHE —E AN,
Dong %5 NEF XX IOZ B BN G T W BRI, BIARRRAE TR AT 1 45, 3 450 5 4F N I S A A7
HRNRRE 7 5 R A7 R [70]

iR 52 2 B e AR AR T R R R 22—, RO R MR AR T RIS A BT e
RS B TS A2 A7 - Zhang 55 NIRRT CT $RECHIBUR 4R IESE & MR R AR . ARAT IR 7 BA S5 1
Brs T FC R (R TEU 27 91 2% BB AR A A 3R ERAIE 2 1) AUC A $1] 0.806, T fA) JRUIS: 5 0 52 21 1) 52 6
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EHWIA[71]. Ting S5 AT = AN KB PE 1) 45 B REAS, FIFH LIBSVM Fl REPTree i FiALAR
YR, X4 E e i RRN 8RR S IR (SPM) Y HE BTN, AR AR A2 W R v T SRR L 0.75
[72]. BE4h, £ Okechinyere HIBFFEH, /134T RE. SVM Al ANN %5 6 Fh50:, #iE T AEER NS
SHMEER B EERE, sIUEMNERENAELFFEHA 0.87 F10.82[73].

B i WL RS B AW E R R, IE R MATHR . MR SE . Zha S5 NJEIT 2300 R2451 51
B BB R AT B B SRR . BT RO B R R S R L S R AT IO, AR A
JeE BB B R MER N 13.63%, BARFEAL) AUC {60 0.788 [74]. Zhou 25 NHIEET 7 FhEIRLE &
A S Ak 18 e bk L G5 S R G DU AT T BT RN LA, B ST e P R B I AE R MR 0.9, T4
T 90 R BB A BRI R AR SR I H B S L e 57 B0 B G R T 1 R, X7 00 9 R AN HE B e T AR
B TR i S B, (A R B BRI 2 ML BRLZE T B ek A R DRI T RIFRIRBUR[75]. LA,
T A RSS2 A% (A ST AT L, Zhou S5 NAEEE T JRa o BEASFAE o e PR M 0 250 S S 1ok 5 P28 5 S] BV Ent
R R AT AR ST, S5 IR T 5 1 e B A % A I o s DR 3R 2 Ut %o I A e ) ) ] R
[76]. 4Efade EE R N AR £ R, Qiu 25 AR SEER U4 2 (1) 20 7519 45 B s 6 7% 18 5 4L
PRI A 2 0 900 A9 £ 3 BR EAT 22 Bl Rk 10 TOUMI S R AL B RN SR AIE , ool P 3 5 SRV e VI 5
SEFNIBAIFAE ) AUC [EFIHERGEIITE 0.9 /24, RAEURINZE BRI RIFIILE, 2 ALEYE KA
—/NEZ web THELAS, DATE BT BEAL, R Bh e AR A M U771

N T REAEREIRE TS TR0 BB 702 TEVE S 1R, ARSR IS M 2 ok ok .l N T8 BB Beaa
TR IEE R, NIGREAE VRS KR SCE R E TG A 5 B o W KRR A P ) S
AEEE, FIFTHEALR TS 2 IR AR ), SR AR EE B IS LR AFAE . RERSE S, Bk T TT LTS 2
BREARIMER. SR, N THEASEEIRE A ——TFEHURIES A GOR Kz 24T —kE TAE.

4. NIEgEBEETHREERE

RENTERAEZTHM AR CAIE T EREED, ITHERMR R RACE. BEEEn
FEBY, (HN TR RETE RE MRS A PR S BR RS Bl 0 A2 AE — B E R . BARCA KR TR TR R TR
SRS FATERE BT AL 78], BAE] 2 IFIRIR R SE B AT, /54T — 22 ) R G 2L A B

H5E, WHEHLT, BT e A R AR R A A I ZR e R B 5 KRR, X S BUX
SEASR 1) TR 1k BE 20 W £ 52 B R AR A ARE AN 300 B Ak T 00 J0 ) e = ~F~ 487 SR 580 P8 AR e P o 45 ) I {1 PR o
[79]. Rl H RBUEN TR R — @ R 3T RPEALARRETUIGR RAEBINK, DA 5
BLRZ(80]. HK, HIT ARG AR N AR AR« PR N DB MRS 5 AR
ZEFE, T LS SR N TR BER AR E N I PRI FH A 75 2255 18 BX Le R B (1 [ [8 1] BRULZAb, Federico
SENFEH T “black box models” HIMEE, XEERGEM “MRAT” RO ] AE 2 S BUR R R X AN T e )8
R ARG, 2 T AE 2 A8 e PR A o R AR B B ST R [82] feJm» FEUN LA it (i RE v, B
TOE KR S oAb R TRECS ], IR AAAEId B A S B B — E R IE DL [83].

ORI BT S8 AR BIN TR GE sl 2 ST TSR 70, HATIE) 2 A2 B S EE il
AT TR FE o T PR AR ) 52 23% 22 A A AN A s BRI AT R AR ) e e i PR 2 A AR 3L
BE BRI B A BRI, AT DN T BT B M BLRE W A RO 45 2 8B ik B A A 1
FAS, IR D MR s AR R A B R AR AT R R RS, 4 RO e PR ) A B BRAR BT AR 1T
BEXSAAAE OB R B (), AR B I BB AR e i VS, XA BAE R D AR U A5 21 [ I
N TR RERI R H R AL I R SE B A b Al B R R AR O AR, mARBUREE L, ARXFRETAKEA
THREM S &4 REE B O EAE AR .

DOI: 10.12677/acm.2023.133566 3948 I IR = =23t e


https://doi.org/10.12677/acm.2023.133566

R 5%

SE K

(1]

(2]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Bray, F., Ferlay, J., Soerjomataram, 1., et al. (2018) Global Cancer Statistics 2018: GLOBOCAN Estimates of Inci-
dence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal for Clinicians, 68, 394-424.
https://doi.org/10.3322/caac.21492

Feng, R.M., Zong, Y.N., Cao, S.M. and Xu, R.H. (2019) Current Cancer Situation in China: Good or Bad News from
the 2018 Global Cancer Statistics? Cancer Communications (London), 39, 22.
https://doi.org/10.1186/s40880-019-0368-6

Sung, H., Ferlay, J., Siegel, R.L., et al. (2021) Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal for Clinicians, 71, 209-249.
https://doi.org/10.3322/caac.21660

Xia, C., Dong, X., Li, H., et al. (2022) Cancer Statistics in China and United States, 2022: Profiles, Trends, and Deter-
minants. Chinese Medical Journal (English), 135, 584-590. https://doi.org/10.1097/CM9.0000000000002108

Sun, D., Li, H., Cao, M., ef al. (2020) Cancer Burden in China: Trends, Risk Factors and Prevention. Cancer Biology
& Medicine, 17, 879-895. https://doi.org/10.20892/].issn.2095-3941.2020.0387

Huang, R.J., Laszkowska, M., In, H., et al. (2023) Controlling Gastric Cancer in a World of Heterogeneous Risk. Gas-
troenterology. https://doi.org/10.1053/j.gastro.2023.01.018

Karimi, P., Islami, F., Anandasabapathy, S., ef al. (2014) Gastric Cancer: Descriptive Epidemiology, Risk Factors,
Screening, and Prevention. Cancer Epidemiology, Biomarkers & Prevention, 23, 700-713.
https://doi.org/10.1158/1055-9965.EPI-13-1057

Hamet, P. and Tremblay, J. (2017) Artificial Intelligence in Medicine. Metabolism, 69, S36-S40.
https://doi.org/10.1016/j.metabol.2017.01.011

Kann, B.H., Hosny, A. and Aerts, H. (2021) Artificial Intelligence for Clinical Oncology. Cancer Cell, 39, 916-927.
https://doi.org/10.1016/j.ccell.2021.04.002

Turing, A.M. (1950) Computing Machinery and Intelligence. Mind, 59, 433-460.
https://doi.org/10.1093/mind/L.IX.236.433

Wilson, D.H., Wilson, P.D., Walmsley, R.G., et al. (1977) Diagnosis of Acute Abdominal Pain in the Accident and
Emergency Department. British Journal of Surgery, 64, 250-254. https://doi.org/10.1002/bjs.1800640407

Bhinder, B., Gilvary, C., Madhukar, N.S. and Elemento, O. (2021) Artificial Intelligence in Cancer Research and Pre-
cision Medicine. Cancer Discovery, 11, 900-915. https://doi.org/10.1158/2159-8290.CD-21-0090

Kaul, V., Enslin, S. and Gross, S.A. (2020) History of Artificial Intelligence in Medicine. Gastrointestinal Endoscopy,
92, 807-812. https://doi.org/10.1016/j.gie.2020.06.040

Bera, K., Braman, N., Gupta, A., ef al. (2022) Predicting Cancer Outcomes with Radiomics and Artificial Intelligence
in Radiology. Nature Reviews Clinical Oncology, 19, 132-146. https://doi.org/10.1038/s41571-021-00560-7

Bi, W.L., Hosny, A., Schabath, M.B., et al. (2019) Artificial Intelligence in Cancer Imaging: Clinical Challenges and
Applications. CA: A Cancer Journal for Clinicians, 69, 127-157. https://doi.org/10.3322/caac.21552

Sano, T., Coit, D.G., Kim, H.H., ef al. (2017) Proposal of a New Stage Grouping of Gastric Cancer for TNM Classifi-
cation: International Gastric Cancer Association Staging Project. Gastric Cancer, 20, 217-225.
https://doi.org/10.1007/s10120-016-0601-9

Zong, L., Abe, M., Seto, Y. and Ji, J. (2016) The Challenge of Screening for Early Gastric Cancer in China. The Lancet,
388, 2606. https://doi.org/10.1016/S0140-6736(16)32226-7

Sirota, R.L. (2005) Error and Error Reduction in Pathology. Archives of Pathology & Laboratory Medicine, 129,
1228-1233. https://doi.org/10.5858/2005-129-1228-EAERIP

Nakahira, H., Ishihara, R., Aoyama, K., ef al. (2020) Stratification of Gastric Cancer Risk Using a Deep Neural Net-
work. JGH Open, 4, 466-471. https://doi.org/10.1002/jgh3.12281

Niu, P.H., Zhao, L.L., Wu, H.L., Zhao, D.B. and Chen, Y.T. (2020) Artificial Intelligence in Gastric Cancer: Applica-
tion and Future Perspectives. World Journal of Gastroenterology, 26, 5408-5419.
https://doi.org/10.3748/wjg.v26.i36.5408

Zhu, Y., Wang, Q.C., Xu, M.D., et al. (2019) Application of Convolutional Neural Network in the Diagnosis of the
Invasion Depth of Gastric Cancer Based on Conventional Endoscopy. Gastrointestinal Endoscopy, 89, 806-815¢801.
https://doi.org/10.1016/j.gi€.2018.11.011

Nasseri, Y. and Langenfeld, S.J. (2017) Imaging for Colorectal Cancer. Surgical Clinics of North America, 97, 503-513.
https://doi.org/10.1016/j.suc.2017.01.002

DOI: 10.12677/acm.2023.133566 3949 I IR = =23t e


https://doi.org/10.12677/acm.2023.133566
https://doi.org/10.3322/caac.21492
https://doi.org/10.1186/s40880-019-0368-6
https://doi.org/10.3322/caac.21660
https://doi.org/10.1097/CM9.0000000000002108
https://doi.org/10.20892/j.issn.2095-3941.2020.0387
https://doi.org/10.1053/j.gastro.2023.01.018
https://doi.org/10.1158/1055-9965.EPI-13-1057
https://doi.org/10.1016/j.metabol.2017.01.011
https://doi.org/10.1016/j.ccell.2021.04.002
https://doi.org/10.1093/mind/LIX.236.433
https://doi.org/10.1002/bjs.1800640407
https://doi.org/10.1158/2159-8290.CD-21-0090
https://doi.org/10.1016/j.gie.2020.06.040
https://doi.org/10.1038/s41571-021-00560-7
https://doi.org/10.3322/caac.21552
https://doi.org/10.1007/s10120-016-0601-9
https://doi.org/10.1016/S0140-6736(16)32226-7
https://doi.org/10.5858/2005-129-1228-EAERIP
https://doi.org/10.1002/jgh3.12281
https://doi.org/10.3748/wjg.v26.i36.5408
https://doi.org/10.1016/j.gie.2018.11.011
https://doi.org/10.1016/j.suc.2017.01.002

R 5%

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[41]

[42]

[43]

Wu, C.X. and Zhu, Z.H. (2014) Diagnosis and Evaluation of Gastric Cancer by Positron Emission Tomography. World
Journal of Gastroenterology, 20, 4574-4585. https://doi.org/10.3748/wjg.v20.i16.4574

Lambin, P., Rios-Velazquez, E., Leijenaar, R., et al. (2012) Radiomics: Extracting More Information from Medical Im-
ages Using Advanced Feature Analysis. European Journal of Cancer, 48, 441-446.
https://doi.org/10.1016/j.ejca.2011.11.036

Smyth, E.C., Nilsson, M., Grabsch, H.IL., et al. (2020) Gastric Cancer. The Lancet, 396, 635-648.
https://doi.org/10.1016/S0140-6736(20)31288-5

Yardimci, A.H., Kocak, B., Turan Bektas, C., et al. (2020) Tubular Gastric Adenocarcinoma: Machine Learning-Based
CT Texture Analysis for Predicting Lymphovascular and Perineural Invasion. Diagnostic and Interventional Radiology,
26, 515-522. https://doi.org/10.5152/dir.2020.19507

Li, J., Dong, D., Fang, M., ef al. (2020) Dual-Energy CT-Based Deep Learning Radiomics Can Improve Lymph Node
Metastasis Risk Prediction for Gastric Cancer. European Radiology, 30, 2324-2333.
https://doi.org/10.1007/s00330-019-06621-x

Berbis, M., Aneiros-Fernandez, J., Olivares, F., Nava, E. and Luna, A. (2021) Role of Artificial Intelligence in Multi-
disciplinary Imaging Diagnosis of Gastrointestinal Diseases. World Journal of Gastroenterology, 27, 4395-4412.
https://doi.org/10.3748/wjg.v27.127.4395

Ba-Ssalamah, A., Muin, D., Schernthaner, R., et al. (2013) Texture-Based Classification of Different Gastric Tumors at
Contrast-Enhanced CT. European Journal of Radiology, 82, €537-e543. https://doi.org/10.1016/j.ejrad.2013.06.024

Wang, J., Xie, Z., Zhu, X., et al. (2021) Differentiation of Gastric Schwannomas from Gastrointestinal Stromal Tumors
by CT Using Machine Learning. 4bdominal Radiology (NY), 46, 1773-1782.
https://doi.org/10.1007/s00261-020-02797-9

Kekelidze, M., D’Errico, L., Pansini, M., Tyndall, A. and Hohmann, J. (2013) Colorectal Cancer: Current Imaging

Methods and Future Perspectives for the Diagnosis, Staging and Therapeutic Response Evaluation. World Journal of
Gastroenterology, 19, 8502-8514. https://doi.org/10.3748/wjg.v19.i146.8502

Lu, Y., Yu, Q., Gao, Y., ef al. (2018) Identification of Metastatic Lymph Nodes in MR Imaging with Faster Re-
gion-Based Convolutional Neural Networks. Cancer Research, 78, 5135-5143.
https://doi.org/10.1158/0008-5472.CAN-18-0494

Cui, Y., Yang, X., Shi, Z., et al. (2019) Radiomics Analysis of Multiparametric MRI for Prediction of Pathological
Complete Response to Neoadjuvant Chemoradiotherapy in Locally Advanced Rectal Cancer. European Radiology, 29,
1211-1220. https://doi.org/10.1007/s00330-018-5683-9

Cao, Y., Zhang, G., Zhang, J., et al. (2021) Predicting Microsatellite Instability Status in Colorectal Cancer Based on
Triphasic Enhanced Computed Tomography Radiomics Signatures: A Multicenter Study. Frontiers in Oncology, 11,
687771. https://doi.org/10.3389/fonc.2021.687771

Pei, Q., Yi, X., Chen, C., et al. (2022) Pre-Treatment CT-Based Radiomics Nomogram for Predicting Microsatellite
Instability Status in Colorectal Cancer. European Radiology, 32, 714-724. https://doi.org/10.1007/s00330-021-08167-3

Li, Y., Eresen, A., Shangguan, J., et al. (2019) Establishment of a New Non-Invasive Imaging Prediction Model for Liv-
er Metastasis in Colon Cancer. American Journal of Cancer Research, 9, 2482-2492.

Muhlberg, A., Holch, J.W., Heinemann, V., et al. (2021) The Relevance of CT-Based Geometric and Radiomics Anal-
ysis of Whole Liver Tumor Burden to Predict Survival of Patients with Metastatic Colorectal Cancer. European Radi-
ology, 31, 834-846. https://doi.org/10.1007/s00330-020-07192-y

Calderaro, J. and Kather, J.N. (2021) Artificial Intelligence-Based Pathology for Gastrointestinal and Hepatobiliary
Cancers. Gut, 70, 1183-1193. https://doi.org/10.1136/gutjnl-2020-322880

Echle, A., Grabsch, H.I., Quirke, P., ef al. (2020) Clinical-Grade Detection of Microsatellite Instability in Colorectal
Tumors by Deep Learning. Gastroenterology, 159, 1406-1416e1411. https://doi.org/10.1053/j.gastro0.2020.06.021
Landau, M.S. and Pantanowitz, L. (2019) Artificial Intelligence in Cytopathology: A Review of the Literature and
Overview of Commercial Landscape. Journal of the American Society of Cytopathology, 8, 230-241.
https://doi.org/10.1016/j.jasc.2019.03.003

Dangott, B. and Parwani, A. (2010) Whole Slide Imaging for Teleconsultation and Clinical Use. Journal of Pathology
Informatics, 1, 7. https://doi.org/10.4103/2153-3539.65342

Bera, K., Schalper, K.A., Rimm, D.L., et al. (2019) Artificial Intelligence in Digital Pathology—New Tools for Diag-
nosis and Precision Oncology. Nature Reviews Clinical Oncology, 16, 703-715.
https://doi.org/10.1038/s41571-019-0252-y

Sharma, S., George, P. and Waddell, N. (2021) Precision Diagnostics: Integration of Tissue Pathology and Genomics
in Cancer. Pathology, 53, 809-817. https://doi.org/10.1016/j.pathol.2021.08.003

DOI: 10.12677/acm.2023.133566 3950 I IR = =23t e


https://doi.org/10.12677/acm.2023.133566
https://doi.org/10.3748/wjg.v20.i16.4574
https://doi.org/10.1016/j.ejca.2011.11.036
https://doi.org/10.1016/S0140-6736(20)31288-5
https://doi.org/10.5152/dir.2020.19507
https://doi.org/10.1007/s00330-019-06621-x
https://doi.org/10.3748/wjg.v27.i27.4395
https://doi.org/10.1016/j.ejrad.2013.06.024
https://doi.org/10.1007/s00261-020-02797-9
https://doi.org/10.3748/wjg.v19.i46.8502
https://doi.org/10.1158/0008-5472.CAN-18-0494
https://doi.org/10.1007/s00330-018-5683-9
https://doi.org/10.3389/fonc.2021.687771
https://doi.org/10.1007/s00330-021-08167-3
https://doi.org/10.1007/s00330-020-07192-y
https://doi.org/10.1136/gutjnl-2020-322880
https://doi.org/10.1053/j.gastro.2020.06.021
https://doi.org/10.1016/j.jasc.2019.03.003
https://doi.org/10.4103/2153-3539.65342
https://doi.org/10.1038/s41571-019-0252-y
https://doi.org/10.1016/j.pathol.2021.08.003

R 5%

[46]

[47]

[48]

[49]

[50]

[51]

[52]

(53]

[54]

[53]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

Niazi, M.K K., Parwani, A.V. and Gurcan, M.N. (2019) Digital Pathology and Acrtificial Intelligence. The Lancet On-
cology, 20, €253-e261. https://doi.org/10.1016/S1470-2045(19)30154-8

Juki¢, D.M., Drogowski, L.M., Martina, J. and Parwani, A.V. (2011) Clinical Examination and Validation of Primary
Diagnosis in Anatomic Pathology Using Whole Slide Digital Images. Archives of Pathology & Laboratory Medicine,
135, 372. https://doi.org/10.5858/2009-0678-OA.1

lizuka, O., Kanavati, F., Kato, K., Rambeau, M., Arihiro, K. and Tsuneki, M. (2020) Deep Learning Models for Histo-
pathological Classification of Gastric and Colonic Epithelial Tumours. Scientific Reports, 10, Article No. 1504.
https://doi.org/10.1038/s41598-020-58467-9

Sharma, H., Zerbe, N., Klempert, I., Hellwich, O. and Hufnagl, P. (2017) Deep Convolutional Neural Networks for Au-
tomatic Classification of Gastric Carcinoma Using Whole Slide Images in Digital Histopathology. Computerized Medi-
cal Imaging and Graphics, 61, 2-13. https://doi.org/10.1016/j.compmedimag.2017.06.001

Mullauer, L. (2021) Molecular Pathology of Cancer: The Past, the Present, and the Future. Journal of Personalized
Medicine, 11, 676. https://doi.org/10.3390/jpm11070676

Zhang, X., Wu, T., Cai, X., et al. (2022) Neoadjuvant Immunotherapy for MSI-H/dMMR Locally Advanced Colorectal
Cancer: New Strategies and Unveiled Opportunities. Frontiers in Immunology, 13, Article ID: 795972.

https://doi.org/10.3389/fimmu.2022.795972

Chen, Z., Li, Y., Tan, B., et al. (2020) Progress and Current Status of Molecule-Targeted Therapy and Drug Resistance
in Gastric Cancer. Drugs Today (Barc), 56, 469-482. https://doi.org/10.1358/d0t.2020.56.7.3112071

Xie, Y.H., Chen, Y.X. and Fang, J.Y. (2020) Comprehensive Review of Targeted Therapy for Colorectal Cancer. Sig-
nal Transduction and Targeted Therapy, 5, 22. https://doi.org/10.1038/s41392-020-0116-z

Campanella, G., Hanna, M.G., Geneslaw, L., et al. (2019) Clinical-Grade Computational Pathology Using Weakly Su-
pervised Deep Learning on Whole Slide Images. Nature Medicine, 25, 1301-1309.
https://doi.org/10.1038/s41591-019-0508-1

Kather, J.N., Pearson, A.T., Halama, N., et al. (2019) Deep Learning Can Predict Microsatellite Instability Directly
from Histology in Gastrointestinal Cancer. Nature Medicine, 25, 1054-1056.
https://doi.org/10.1038/s41591-019-0462-y

Sirinukunwattana, K., Domingo, E., Richman, S.D., ef al. (2021) Image-Based Consensus Molecular Subtype (imCMS)
Classification of Colorectal Cancer Using Deep Learning. Gut, 70, 544-554.
https://doi.org/10.1136/gutjnl-2019-319866

DeWitt, J. and Van Dam, J. (2018) Development of Endoscopy-Gastroenterology Diamond Jubilee Review. Gastroen-
terology, 155, 237-240. https://doi.org/10.1053/].gastro.2018.04.002

Sumiyama, K., Futakuchi, T., Kamba, S., Matsui, H. and Tamai, N. (2021) Artificial Intelligence in Endoscopy: Present
and Future Perspectives. Digestive Endoscopy, 33, 218-230. https://doi.org/10.1111/den.13837

Sharma, P. and Hassan, C. (2022) Artificial Intelligence and Deep Learning for Upper Gastrointestinal Neoplasia. Gas-
troenterology, 162, 1056-1066. https://doi.org/10.1053/j.gastro.2021.11.040

Attallah, O. and Sharkas, M. (2021) GASTRO-CADx: A Three Stages Framework for Diagnosing Gastrointestinal Dis-
eases. PeerJ Computer Science, 7, €423. https://doi.org/10.7717/peerj-cs.423

Luo, H., Xu, G, Li, C., et al. (2019) Real-Time Artificial Intelligence for Detection of Upper Gastrointestinal Cancer
by Endoscopy: A Multicentre, Case-Control, Diagnostic Study. The Lancet Oncology, 20, 1645-1654.
https://doi.org/10.1016/S1470-2045(19)30637-0

Horiuchi, Y., Aoyama, K., Tokai, Y., et al. (2020) Convolutional Neural Network for Differentiating Gastric Cancer
from Gastritis Using Magnified Endoscopy with Narrow Band Imaging. Digestive Diseases and Sciences, 65, 1355-1363.
https://doi.org/10.1007/s10620-019-05862-6

Li, L., Chen, Y., Shen, Z., et al. (2020) Convolutional Neural Network for the Diagnosis of Early Gastric Cancer Based
on Magnifying Narrow Band Imaging. Gastric Cancer, 23, 126-132. https://doi.org/10.1007/s10120-019-00992-2

Ling, T., Wu, L., Fu, Y., et al. (2021) A Deep Learning-Based System for Identifying Differentiation Status and Deli-
neating the Margins of Early Gastric Cancer in Magnifying Narrow-Band Imaging Endoscopy. Endoscopy, 53, 469-477.
https://doi.org/10.1055/a-1229-0920

Rees, C.J., Rajasekhar, P.T., Wilson, A., et al. (2017) Narrow Band Imaging Optical Diagnosis of Small Colorectal
Polyps in Routine Clinical Practice: The Detect Inspect Characterise Resect and Discard 2 (DISCARD 2) Study. Gut,
66, 887-895. https://doi.org/10.1136/gutjnl-2015-310584

Repici, A., Badalamenti, M., Maselli, R., ef al. (2020) Efficacy of Real-Time Computer-Aided Detection of Colorectal
Neoplasia in a Randomized Trial. Gastroenterology, 159, 512-520 e517. https://doi.org/10.1053/j.gastro.2020.04.062

Gong, D., Wu, L., Zhang, J., et al. (2020) Detection of Colorectal Adenomas with a Real-Time Computer-Aided Sys-

DOI: 10.12677/acm.2023.133566 3951 I IR = =23t e


https://doi.org/10.12677/acm.2023.133566
https://doi.org/10.1016/S1470-2045(19)30154-8
https://doi.org/10.5858/2009-0678-OA.1
https://doi.org/10.1038/s41598-020-58467-9
https://doi.org/10.1016/j.compmedimag.2017.06.001
https://doi.org/10.3390/jpm11070676
https://doi.org/10.3389/fimmu.2022.795972
https://doi.org/10.1358/dot.2020.56.7.3112071
https://doi.org/10.1038/s41392-020-0116-z
https://doi.org/10.1038/s41591-019-0508-1
https://doi.org/10.1038/s41591-019-0462-y
https://doi.org/10.1136/gutjnl-2019-319866
https://doi.org/10.1053/j.gastro.2018.04.002
https://doi.org/10.1111/den.13837
https://doi.org/10.1053/j.gastro.2021.11.040
https://doi.org/10.7717/peerj-cs.423
https://doi.org/10.1016/S1470-2045(19)30637-0
https://doi.org/10.1007/s10620-019-05862-6
https://doi.org/10.1007/s10120-019-00992-2
https://doi.org/10.1055/a-1229-0920
https://doi.org/10.1136/gutjnl-2015-310584
https://doi.org/10.1053/j.gastro.2020.04.062

R 5%

[66]

[67]

[68]

[69]

[70]

(71]

(73]

[74]

[75]

[76]

[77]

(78]

[79]

(82]

[83]

tem (ENDOANGEL): A Randomised Controlled Study. The Lancet Gastroenterology and Hepatology, 5, 352-361.
https://doi.org/10.1016/S2468-1253(19)30413-3

Barua, 1., Vinsard, D.G., Jodal, H.C,, ef al. (2021) Artificial Intelligence for Polyp Detection during Colonoscopy: A
Systematic Review and Meta-Analysis. Endoscopy, 53, 277-284. https://doi.org/10.1055/a-1201-7165

Hassan, C., Spadaccini, M., lannone, A., et al. (2021) Performance of Artificial Intelligence in Colonoscopy for Ade-
noma and Polyp Detection: A Systematic Review and Meta-Analysis. Gastrointestinal Endoscopy, 93, 77-85e76.
https://doi.org/10.1016/j.2i€.2020.06.059

Korhani, K.A. and Bahrampour, A. (2018) Predicting the Survival of Gastric Cancer Patients Using Artificial and Baye-
sian Neural Networks. Asian Pacific Journal of Cancer Prevention, 19, 487-490.

Osman, M.H., Mohamed, R.H., Sarhan, HM., et al. (2022) Machine Learning Model for Predicting Postoperative Sur-
vival of Patients with Colorectal Cancer. Cancer Research and Treatment, 54, 517-524.
https://doi.org/10.4143/crt.2021.206

Dong, B., Chen, Y. and Lyu, G. (2022) Prognostic Nomograms for Predicting Overall Survival and Cancer-Specific
Survival of Patients with Very Early-Onset Colorectal Cancer: A Population-Based Analysis. Bosnian Journal of Basic
Medical Sciences, 22, 803-817. https://doi.org/10.17305/bjbms.2021.7035

Zhang, W., Fang, M., Dong, D., et al. (2020) Development and Validation of a CT-Based Radiomic Nomogram for
Preoperative Prediction of Early Recurrence in Advanced Gastric Cancer. Radiotherapy and Oncology, 145, 13-20.
https://doi.org/10.1016/j.radonc.2019.11.023

Ting, W.C., Lu, Y.A., Ho, W.C., Cheewakriangkrai, C., Chang, H.R. and Lin, C.L. (2020) Machine Learning in Pre-
diction of Second Primary Cancer and Recurrence in Colorectal Cancer. International Journal of Medical Sciences, 17,
280-291. https://doi.org/10.7150/ijms.37134

Achilonu, O.J., Fabian, J., Bebington, B., et al. (2021) Predicting Colorectal Cancer Recurrence and Patient Survival
Using Supervised Machine Learning Approach: A South African Population-Based Study. Frontiers in Public Health,
9, Article ID: 694306. https://doi.org/10.3389/fpubh.2021.694306

Zhu, H., Wang, G., Zheng, J., et al. (2022) Preoperative Prediction for Lymph Node Metastasis in Early Gastric Cancer
by Interpretable Machine Learning Models: A Multicenter Study. Surgery, 171, 1543-1551.
https://doi.org/10.1016/j.surg.2021.12.015

Zhou, CM., Wang, Y., Ye, H.T., ef al. (2021) Machine Learning Predicts Lymph Node Metastasis of Poorly Differen-
tiated-Type Intramucosal Gastric Cancer. Scientific Reports, 11, Article No. 1300.
https://doi.org/10.1038/s41598-020-80582-w

Zhou, C., Wang, Y., Ji, M.H., et al. (2020) Predicting Peritoneal Metastasis of Gastric Cancer Patients Based on Ma-
chine Learning. Cancer Control, 27. https://doi.org/10.1177/1073274820968900

Qiu, B., Su, X.H., Qin, X. and Wang, Q. (2022) Application of Machine Learning Techniques in Real-World Research
to Predict the Risk of Liver Metastasis in Rectal Cancer. Frontiers in Oncology, 12, Article ID: 1065468.
https://doi.org/10.3389/fonc.2022.1065468

Kann, B.H., Thompson, R., Thomas, C.R., Dicker, A. and Aneja, S. (2019) Artificial Intelligence in Oncology: Current
Applications and Future Directions. Oncology (Williston Park, NY), 33, 46-53.

Galavis, P.E., Hollensen, C., Jallow, N., Paliwal, B. and Jeraj, R. (2010) Variability of Textural Features in FDG PET
Images Due to Different Acquisition Modes and Reconstruction Parameters. Acta Oncologica, 49, 1012-1016.
https://doi.org/10.3109/0284186X.2010.498437

Loken, E. and Gelman, A. (2017) Measurement Error and the Replication Crisis. Science, 355, 584-585.
https://doi.org/10.1126/science.aal3618

Permuth, J.B., Vyas, S., Li, J., et al. (2021) Comparison of Radiomic Features in a Diverse Cohort of Patients with Pan-
creatic Ductal Adenocarcinomas. Frontiers in Oncology, 11, Article ID: 712950.
https://doi.org/10.3389/fonc.2021.712950

Cabitza, F., Rasoini, R. and Gensini, G.F. (2017) Unintended Consequences of Machine Learning in Medicine. JAMA,
318, 517-518. https://doi.org/10.1001/jama.2017.7797

Srivastava, S., Koay, E.J., Borowsky, A.D., et al. (2019) Cancer Overdiagnosis: A Biological Challenge and Clinical
Dilemma. Nature Reviews Cancer, 19, 349-358. https://doi.org/10.1038/s41568-019-0142-8

DOI: 10.12677/acm.2023.133566 3952 I IR = =23t e


https://doi.org/10.12677/acm.2023.133566
https://doi.org/10.1016/S2468-1253(19)30413-3
https://doi.org/10.1055/a-1201-7165
https://doi.org/10.1016/j.gie.2020.06.059
https://doi.org/10.4143/crt.2021.206
https://doi.org/10.17305/bjbms.2021.7035
https://doi.org/10.1016/j.radonc.2019.11.023
https://doi.org/10.7150/ijms.37134
https://doi.org/10.3389/fpubh.2021.694306
https://doi.org/10.1016/j.surg.2021.12.015
https://doi.org/10.1038/s41598-020-80582-w
https://doi.org/10.1177/1073274820968900
https://doi.org/10.3389/fonc.2022.1065468
https://doi.org/10.3109/0284186X.2010.498437
https://doi.org/10.1126/science.aal3618
https://doi.org/10.3389/fonc.2021.712950
https://doi.org/10.1001/jama.2017.7797
https://doi.org/10.1038/s41568-019-0142-8

	人工智能在胃肠癌中的应用
	摘  要
	关键词
	Application of Artificial Intelligence in Gastrointestinal Cancer
	Abstract
	Keywords
	1. 引言
	2. 人工智能在胃肠癌的诊断和分期中的应用
	2.1. 人工智能在CT、磁共振成像中的应用
	2.2. 人工智能在病理学诊断中的应用
	2.3. 人工智能在内镜检查中的应用

	3. 人工智能在胃肠癌的预后预测中的应用
	4. 人工智能在胃肠癌中的挑战与展望
	参考文献

