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Abstract

Gastrointestinal cancer is a major global public health problem, with its incidence and death cases
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accounting for 26% and 35% of global cancers respectively, with a heavy disease burden. Early di-
agnosis is the core to improve patients’ prognosis: the 5-year survival rate of early-stage patients
can exceed 90%, while that of advanced-stage patients drops sharply to less than 30%. Therefore,
early detection and intervention through screening is the key strategy to reduce mortality. However,
the development of screening strategies varies significantly among different gastrointestinal can-
cers: colorectal cancer has established a globally recognized hierarchical screening system of “non-
invasive initial screening + endoscopic definitive examination”, while gastric cancer screening has
low global consensus and significant regional disparities. Only high-incidence countries in East Asia
carry out regional screening, and most countries have not yet formed a standardized national screen-
ing program. However, the current screening system faces many bottlenecks, and existing technol-
ogies cannot meet the core requirements of high accuracy, high accessibility and low cost. This pa-
per systematically reviews the evolution of early gastrointestinal cancer screening technologies,
evaluates the principles, clinical evidence and application value of various technologies, focuses on
the progress of three core innovative technologies: artificial intelligence, liquid biopsy and new op-
tical imaging, and discusses the differentiated strategies for targeted integration and optimization
of existing screening pathways by combining the essential differences between colorectal cancer
and gastric cancer screening systems, and summarizes challenges and future directions, to provide
academic reference for optimizing screening strategies.
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1. 518

THACTEEAE R ERE R AIL PA R, A SAET B 703 o5 4 BRI AE Y 26%5 35%, FdHITHE ., &
W2 W72 G883 TS R AT BTG 3 TR AR A7 38 m] i 90%, M U1 9 P4 28 30% LA T, HLIRYT MESE
5 RATRIEIG . Kk, ETCRER “ & D7l A S E R A R, R RERIE TR AR AR
I7 G AE R BT SRR o (EL A K AT A e A s B kA 5 IR AR 2 22 57, R &k R 5T
i 2 —J7 M, BT SR A . AAEIANE, IREI VIR ER SR, 55— J7m, BUA R
WG BRI ——E Dy “BhriE” BAEARTE, BRAME. WL BN, SEEERE S L mWAS, LU
T ORPURLATT I 5 100 S M8 S AR AT 0 R AR U AN AL, AR SIS b SV RO U 5 45 7
PEHEIA AR IR . B, REEREHE. 5. ARG R AR ROy BT R, BOREH
AR R W B IRZ OIREN ) o AREZRIR R GERER 1 AL TE 58 01 & BOR WAL SR A VAL, PP 25 2R
MR PRI S5 B HE, E R o i & B 4s B e 5 B A R I &R R e L, R 225
PRI R L B8 4%, FEXTRARBARR G TT AT RS, DU AL 2SR e it RS 5[]

2. EGHERARSTEN

G AR FE S ANGRE . BRAE S EWhs SR =R, (B T0E R N 2 &
PEL ] R SIS O R R WEHARREHIHA . M D6 A SO FIARUN . S 3E 5 A2 BURR
AR SEHOCHUR(BLI). 78 BUR (NBI) S BRI s R W] B 22 52 T2 P Bg, b BLI 2 W7 51 18 98 (1
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VB BURIE 5% 7 0TIE 91.9% 5 93.4% [2], SRS SNEIRITH “&rriE” . SEEiHEh,
SE I B E S bR dE R, CLJC RT3, LI 2T B B B A (R 38 XU A BERE 10 4F—1R), R B fE 5 st
Mg S —; MBI, e R eI I RE . AR B RS [F) B 5K 22 Aok (43 40
B UL b mfE NBERE 2~3 SE— IR, HARHER 50 £ UL LA 2 k), BRI BRI A AR &
ELHE 70%, o P B IS DT () 20 6 B Rz 5 T 45 L (3] XA B R BRIEH A5, AREITE W %
SIS, HEAEEE SRR RMNERAL, MELUH T R . 285 a8 . i
SN =44 225 i GO0t 13 e S8 B s 12 W A e K S9N e ) BEURRE B 22 50%~60%,
e AR, BIEER L. WS VIS IR IR IR A IME, BRI IR A R . 55
WA AEAE RS B 55 EL A v, PR 7 AN o ZE bR G A A e . AR AR O BN TR .
TESE B U8, I R R (FIT) AR BRAERIE[4], OR8N AERZ 3E S — &I T
B, HCFIT WG sHME—~ BB 27 R S8 2 Sl RN EE AR, 2 E AT AR 3438 S A A &5 B R deg O
R B Z U = AR R AR AR A, ARSI B B AR RS B W 3 -17 A A
R E KB, (AURVEACN 60%-70%, HATIRIER B gt i S5 AR Al ae S A FR, HELL
SCPE RS N T [5] o o TG S5 4% 5 10 375 s 26 0055 0 i o 1) L0 A B 3 A B AR, 56T 340 DNA H
Ak BRI 2R U 25 DNA (1935 bR 4 B e I 58 ey 12 Wi 7 O i B e e 193 e S0 2 mT ik 839%6~98%)
BT A A = BRvEEAAS T 2Bk 6] -

3. MERANEMERS W

FGEARRRIREREA T DN TR READ ARG 7 ORI EAR S8 . =R
AFYEEERBOHE, LRER T RAERARR, HRSGERES BREMHEERNER, 2IHARRE
AREEAL 22 5 1 PRIV 3

31 AT EreaE: NRRIKHTEaERE

Al FARE I F AR iR R U TR AR, s WAL . BB T %
DX BEITAS NZR 56 A6 o ZE 5 B N BE AR S 23 T 7 T, i T B AR 42 I 26 (CNIN) A 28 ] B 3 2 )
TS, U TSR ERHE, SCIL B EUR B SR 5. RN, AL BRI AR R R A Bl 2
P 10% 0L |, FERIRIZE; 12 B0 B i R vk 98.7% [7], R0 B M b R A AR BUREEIL 97.9%.
LA Al BALE nT R THE L RIEIF RS WIKSE, g8/ R BT O 2 22 5. 7640 Bl B 2412 W
57 E, AIEARIFE T “HUer il ” FrissE. mid s HE et ) i RS 2], Al B ]
PRI 5 5 R AR S A S A R B T A SRR AE k&5 B 15 PR S 28 1 43 2R UE R 20K 84.5%~95.5%, 5 ¥ VA5
MM BAh, ALBEEURT B HE U0 AR TR 1l R AR E HE(AUC 14 0.96), HIRAA. =
B AL RS T A PR LR IR 1R . T IR O SRR e A B (1 Al TS B, Tk e AR T4 SE iR o 3 7
o TERTBNEAAG SRS AE W7 T, A% CTIMRI () AL 2041 B i i 20 2 S50 2 ST R BT 20 . 7
TR S5 B g bk TR S5 56 R 5 T, VR ST AUC AT ik 0.917, 340 T BHEE M i 2 W0AFAd, A
REHEVE T B T T S AR AR [1]

3.2. WIFER: B|H T O RIFFATE

TR T A B AU AV P ) R A bR A, R R BRI A B S, e AT i L
AP AT AT . ORI 5 S SEPTO. SDC2 53k [K 78 HEALAG I . 7534 % DNA (CtDNA)R
AT J2 DNA SEREE - T ML ARG 735, WA TSRS SEIL 2 TR A . — 258 A T00, G N Bk 75 1)
RN, BFRONE R T R IR Ee R, X EE B 0 SR AR R I UK FE Tk 80%,
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Hoh g SEPT9 H LA AUC 4 0.95, Z&{F SDC2 HIFE LI AUC i5 0.96 [5], ZFHLT FIT; =&
5 S PR 5 (22 BUTE 93%~100%2 [A]), Ki@Em /D EFETE[3]: DU R & 2h S WM E, AR5 ctDNA RS
W R R A R R, BHPE B 1 3 E LR R AAF R WK T A 3 [8].

3.3. MBFERIG: EVAHETHIISHRE

RN EOCF G EARE S OGRS G , KIESEF B R AR R ge 7T, RfE 4
G B AL BE SR B o 45 7 AR (NBI)-5 5 0 A% (BL A2 I PR B B 32 FIEA - NBI I 78 5 6 28
FERZ AN, BLI 46 A5 Aot s, FAFER . BB AR . MR T EE AR,
Wt S 1 A2 Ik RABUE(BLI v 0.89, NBI i 0.83) [2] 545 Rtk KiE4R T, A& BonisAril
FEMIMETLE, KHENE T SERZEI9].

H AR DGR (AR B A HAR, i 4 F R 50 2 SRl e AT B8 & X 3. AFI 5 NBI BXG
R AT SEE “PUR TR A + KSR R OGS, X B S RS I R BRI 0.93, AUC JA 0.9447,
JEHFN T R IF3H B AR [10]

ZRECH AR S A M E AL BU) TGS W WS A — 800, RS B 05 A R AN R RE 22
B AR R ERT WA S 2 BREE ). e EER R EREL R %, mRRee 59, LFEHE
A EAEUE . o K. BRSO E .

4. EFBARBIERKR A S5%IE

BRI DAEAE T IR R F A . BT = KREoR il KB G AR U R SRS, IEAE IR R
KRR, HB RS E e S B IlA SRR AL, RECERIR BN SO0 sRng, #h “—J)
17 AR

4.1 NITEEE: SKIURELISETSIERE

Al BER TS50 =8 MG RIS, A O EAE T DRI S5 382 Wi — 2k 5 6
HERE . ol R AL B USRI 1308

LR, Al FERETEREAEH SRS REESN, SRR “FIT P15
FHYE—Al FHEN B E” M IRAE, o BRI IR P AR 1238, s b A B SR i iR
7, IR At e R Z E IS KT . BEAL BRI E IR, “ALIRE” e b g nlk B
IR ZE N 27.3% 2 6.1% [7]; ZHOBFFIESE, Z2HE Al RGBSR 24 93.55%, REMT
PRITZH ) 76.2%, [FIESEAEL KT FIZ W AR N 70.8%$ETH 22 85.6%, RE T LW ZER.

MTE B IH s, Al BAZOMETE TR B B & S I 5 o AR . —J7 T, Al Bk
PN AT S R R R T LS A L TR AR B e AR BE T, R 2 T MU T R v R = B A

WONTTRE: BJ7T, Al G I R AR, B E-17. B R Gk B R E, T H
R 1 A SR A TR, e LM77 S 0 XU B A PR B0 T B, KA 1
AR AT

TEJRERATIR, Al X5 B 5 P ZY (1) 73 R AE R 2k B RR B L ROKF, M HE D) BT T2
AN RE TR I BE 77 D e 30 1A IR 07 25 T BT B A% . FESUAR SR A0SR, TR 5 2 SRS TR 50000 45 5 Moo AR EL 5%
R R, AR SR AT SRS . BPTImR S, Al AT IE RS HE VP R IR IR S
AT, N ERE T F AR (ESD) S ANE T G MEERE . F ARG RIFE fE R Ak HE, 4l Bh A
IRIT 1]
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4.2. BFER: HEHTLTHTESHTSIEN

DAL ctDNA/CEDNA FEEEALAT I N AR AR TE R B, IEHERN IR A G A (E5E. W EERZh&
WMEEAAR, HAES e S B P GRS . N S e M SRR E ER .

TRARTEAS 7E 45 B W 0 2 rp G A B Je i, OO I A I Bk RINE B4 7. KRR 5
IAF T HAS W RhE: A0 B I, MK SEPTO HI R LA I 78 38 73 I RE A b R B Y 0.96 Fds Jedk 5
0.95 f¥] AUC [11]; SDC2 Jk K| F A Aar ot 45 B s IV S BU 2 0.81, f Rtk 0.95, FHrpoxt 1711 3
R AR R UL 0.80, SEHARTAR AL REMIT, BEMRT FIT[8].

MAE BT b, AT N A T IR PR ESAIE Y B, H BT M G5 — b ) BE I8 B 45 B e 7P 2
RS2 WEe, ZHZRERNWHR RN + EAREY + BEPUR)RFERREI W FOEENH
B MG 22000 + WARTERL Y2 + BERA” , T D4/ 55 2 B A A 1 AR NV
PET B 9 0 T (0 ROA KRR [5]

TENGPR L A, WA TS R 4B 48 BUTC VA 52 N B A 2 I NBESR AL T s B RO &, A B KIRIR A
BRI o AR E AT AT 1 (00 B AR ORAR R N0 T, Bl B NG FAT B RS &, 5K
PLERYT IR A L B [12].

4.3. FBAFRE: EEARBENRKAFE

LA NBI AT BLI AR F BN B EAR, O MNBAR AR 2GR TR, BCAEE T
RS A A0S, HAESS E e S5 B b 0 R B RS I RAN A

L BT, NBIBLI T4 ik &t s e & . K& m & IR R 78 78 70 UESE T H2 iR
B ERWIE WY, NBI 5 BLI R 5% (0.83~0.89) 545 714(0.92~0.95) 44 & EAL T 1 6 M B2 [13] .
TMAE B, NBI A TBCR A B (ME-NBI) 2 R B 2 Wz 0 HoR, H “Bu + BRE S 1 VS
CWbRIE SO AERILIR, T BTN AL L [U1 g B R B o 1 R R —— X S AR L 1 e )
70%LL I, HRG B AN BEIRE, £ BRI ERIS I EERE . HARBCG RSB, W AFL S
NBI BtE 22 Gt Al S IAROH 575 25 500 v S 0 (R JC 4 fer e, RN 4 /NS () 22 560 12 DT 1] P 12 W7 222 S [ 14] o

HAT, XBEARCHANE TR S0 A e A, B T N N RENEIT Ik
550, UM FERERAERIR AL TR AR . BT NBI/BLI RHIE 9 12 Wibr ik O bk 43k
Iz RN, S TR S . B A2 EBUE TR R O NBILL BLI S HORHER i A03E 5
BEREEMEEARE, HlCESREITHNG 28 R, FA B =, ORI N B A A . SEal
A A5 A 1) AR P [ 15]

SRCKE, FRER CE BB SRR B, IR RS IR RIESR BN SE B . Al U T2 WibrdEfl
SRR, WARER S SUTE A S, BTG R B R AR . =R BRI B, R
HESD IR AT M) B 2 A BEASHER B . Aok, IR TUAER BT . LG —#E S R haiE . 2k
SIMA ST R RNANEES, AT LI RN A ANME 1 G [16]

5 B&ERE

JUEHBOR B R A, (B AT 7y i 2 LSRRG . O PR R T 2
LUFAEE, AL RS AR BT BT N SRR T B S AE D S e, REIIEEE S TRER
AR, Al EIERT R, “IRATT RSB B =R R, AR S,
USRS R AT 2, shZ g — B SHRENNE, Ll Eiisk O8I, PREEESKE, HHHE
B B ORAR A SR g B BRAS R, AN R NTRE A X R i PRIGUE RS TS AN A2 o AR RS TT e
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[ e PREEAL I S B 7E o AR S5 EL A, Rl KPR AREYE . BEHLXT AW 7T, Wi iR SEPT9 H
BT SIS FIT HEAEANHS SR RS0 RA G 77 R Z 5, T RIRIIRHAR # ik R &
SERRAEANSL O = U - 72 B, NOTREZ LS AR T, S0E “ Al XAl + 1“4
i + ZHFRATER SR + AUBIA GRS E” — AT R Im R B, s & 2 E E S B
FEPREAL BT B AR S

JEEROK, THALIE R T BRI R e 2R AL & 5 RGBS LB . BRI —
& Al SNBERIREERR S, SCHLNH B 28 e 2T — AL R ARt R B A AT AR
&, R4, ROERA. EAHAEZAEL, WEE BRI, — R e %%
PRGN TE BRI (AT AL ) — B BERS & (Al W BE) —~ FeHEVR YT S oS e B, =
R FEAAFAE R A . 23 AL T FONBIBE . B rp it , RTREYE . 2 AP JOSEH K BTk i it A
A5 ANFIBOAE] (0 B B TE e DA B P ORI = s 1 ) 2 2 5 SRR BRILIX IR cAs . 5
RAFCRIRERTT EITRA R o RRWEFNITE ST IT K RTIE VLA S S8, 3L gt—BoR 52 WibniE,
HEBITF IR SIS A I 22 B DR HE P8 K, [RIIN RRUBR AR R 3 1 2 ML (0 PR O 22 T s 5 i
A2, B SEILE AE S 0 RS AL 5 AL AR

SE
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