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Abstract

Esophageal cancer is currently one of the most common cancers in China, and timely detection and
treatment of esophageal cancer can significantly prolong the survival of patients. With the advance-
ment of computer technology, more and more computer-aided diagnostic models based on deep
learning technology are applied to the study of digestive diseases. At present, the model based on
deep learning technology has been partially applied to the auxiliary diagnosis of esophageal cancer
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under digestive endoscopy, and has obtained a high diagnosis rate. This article reviews the current
research progress and looks forward to its future.
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1. 3l

B g At S A A LR R 2 —, FRE Rt S N i m R X, R E R
(R 28 T BET 2 53 AN B A Ve R R 26 6 7 028 4 Ar[1]. B i R I 2 6 7 5 T e K
B AN E T, PSR N T VR R ATk 9006 LA 1-[2], R AE T 11 & B A8
CERIZIT R E

IR E A FE R I R R I BB A i, R EEEYANE IR E R, HN
BiNRHE AN ROIRFIE R AL, B8 B SL N B IE # (intrapapillary capillary loops, IPCL)EAESE, {HiE
PR R EAROIRI . RS2 B R AR RN X 2 7B OR 2 5 (3], anf]
5 B AE 9E 22 B b [X 28 T AR R ik 1 X 4 v £ o D12 LR SRl oy B e 0 A 1 B A

FE T B R 22 48 AR (convolutional neural network, CNN)#J A T. % & (artificial intelligence, Al)f&%!
MR 2 (S T AL RGPR 2 Wi[4] [5], Al 22 S RE N B h R IEY RS, f b
R RN N BTG 5, AT N FH 15 B R AR R BT AT 2 =) SR ThRE 6] Al H RTZE TR A 3R i fe i
b S NI R RS, A SO AL SR B B AR DI FUEEAT 2708, IR R R K R 34T e
H,

2. AL RERMEMLE

N L Gl A7 M) TAR ], FHRAR RS 2% i f o 3 ) — o 7 = 2 o iy N B PR s st
FTHARLIS 5], DASRHL AR IR SR R BRI N8 & — PR B IR, T8 T N A&
#% (artificial neural network, ANN)A () —Ff, 32 HF EGIR A AHEA AT 55 . HIEA R ST £
EBFE AL Z SRR B B R E il A B AT /o K E A BFEERE . BeE R ik E
SRR RIAERE . CNN B s Rel8 A 34 o] BUR FHFIER N, TR F AR R-IE . e 78 BRI
H bR AN o # AT 5 EBUS TIRGFIECR, RO T NS S E 2 TR [7], Fik CNN %
S T A B B A 1R

3. Al RN EYX, EHERBAARTFSHRER

HAfHE M2k R R 2005, WiiiE B (white light image, WL, %857 A% (narrow-
band imaging, NBI) 2 %5 B A% 45 & UK A 45 (magnification endoscopy, ME). P82 YL (4%, % % 2¢ %t
Al BRUZIK B HEAT T ST . Horie S8 [8]E S WLI A1 CNN SKAHBZ W (e, WtE 1 384 &4 i
HI 8428 sk AR IIZREIE, AR L UG K TIRFES IR . RS R IR, 1% CNN FAL AR
L 98% 1) R IRE IERf R I Hh B B4, I RERE AN HE BT A EAR/N T 10 SR AR A o SIS (914
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E£TEEREFNDENREERE, WET —MNRESERME ML, & AL 2B RSN SR
(RIS 5 AT LA, Bkt T S TR A R (R ST AR AR b X2 Wi HERA 5 1) 89.83%,  HLABEARY %o} .14
A R A0 i 1 BB AR S MR B S T IR N BRI AR - L SF[10]25E T L4 Bl % v (Computer Aided
Design, CAD) 4 F A5 7R SRR 1) B 60 5 Witk 40 e« BN 2167 5K L300 6 B Wtk 41 B 1) S 5 AR TBOR A8 7
B A EE(NM-NBI) G AT 2568 5K 1E & G /E NI EIRENIZ: CAD £%. WiFss T R: CAD-NBI
PRURME . RS tE AERRPE BEPE TN FN I UIIME (91.0%. 96.7%. 94.3%. 95.3%71 93.6%)34 44,
CAD-WLI FBUZE A 1 TR (98.5%  98.7%) 8Lt o et HEMATE . BH P FHN{E (83.1% 89.5%.
80.8%) K A . {H Py B I2E A=l i 1 Bk &1 ] CAD-NBI Al CAD-WBI, A5 KFEEE IR THA i3l fE . Yang %
[LL]AIRE T, R A T IR TITBOR N 8% G A e B N T RSS2, AR A 5 4 PRk P R T8OK P
EUEZ RN IR TE S 88.1%, TEMLYL UG IR A R HERG B . RS FIR: A3 T8 97.0%. 97.2%-
96.4%.

ESCHTR N T RETE WA B SRR M TR I R AN R . B eSS AR RS
JLIEE 22—, Iwagami ZE[12)7F Wl B K e kAT T N TR RE S B B8 45 a5 it e, FoEi 7w EiiE
SRR B B A AR I B B E S SRR E A R IR N TR R . RN N TLERER
i (M ABURNE (94%) LT, E 4 57114 (429%) K 1 i 11 (66%0) 77 THT 5 A B2 % 2¢ (43% - 63%) 4 L JC Y 2 22 531
Hashimoto R %5 [13]f8 F B MK K T —Fh N TR BRI, T SEmh A I Barrett 8 H B HA &0 i
o SEREIRIZETXTT Barrett S RS A S WTURME N 96.4%, KRN 94.2%, dHERATEN
95.4%.

N TGRSR AUAE RS E R S W RE LTS, ICTEShASMARS Wi H H 6, Yuan ZE[1413H47 T A
TR REAS RT3 A PAT2 W e 710, SREL T 42 BOAUSCR LuAs N TR AL S 11 A & i W e
S rRe 7, N TR Re R A AE AR IE Hh ) R U 89.5%~100%, Ff R4 73.7%~89.5%, F HAER.
WEE R FDENE N2 B BUR I T W BT . Waki ZE[151EH 7S EGRMENTEERS.
FFAESGUE RS AR, A P B DAE e T B AN R AR AR, N LR R S 21 A4 N BB R T
XFT 100 NGUEAAIHE T2 W, fEAN TGN T, WEEABTIYN, SARMEAANTERMLL,
F1(91.6%, P = 0.756) A WL B A4, 17 HABUEAE B 75.0% 42 = 5] 77.7% (P = 0.00696)

4. Al HEhFIER R HIR E R RARE TR

B BRAETR FEXT TV 7 77 AR IE £ S Pl s 2O 22, AR I ol i B 82 T IR, RIEIR
B R b R R (EP) & B IR A 2 (LPM) i AR 2656 i AT N8R NiRYT, IRIEZEFEIZMM) LE LT EZ - 1/3
(SML) PR LA bk B 5 4 8% RS S KR 4, SR BRI TT IRARRDE RAE, T N EH 13 (SM2)LLIR
(19 4% ) 5 F- AR BAR A VE TSI T [16] . Tokai S5 [17]48H 1 1751 5K i it & 5 UK AT A Ik, HL4h
513 A BRI Z I 4 ST b, N TR R 12 W R e I 2 8 IR 40 Mg 0 R FE 5 T 2 I B s
2 W HERR 2.(80.9%) , 1% R G HER - T 12 A7 N BEEEIT, I B4 T A (AUC)EEE BT A M BtlE
Ui, Nakagawa %5 [18]48 AL SR UF B SEXT Al RGHEAT VPN . ABATANIRIESEHIERE T 3 & 6 MUK
PERIEETBCR A 8 (non-ME)FBUK W 85 (ME) R, FEAER Al RGEEATIAL 2. 16 4 L 505 Al REGiAH
[ () B AT VR R B TR T, B A5 AN T B 2R I £ TR 2 s T V5 A 12 T v 2R
(91.0%) 52856 F & 0 W B 22 A2 12 W HE A 22.(89.6%) AH 24, AHXS T N T2 e 8 4 oyl A N 22 bk
Shimamoto [1 A [19]7E B P B A AR £ B ik e bR 4t o Jes 1) 5 S B i 8 7 wiLt # NBI/BLI B,
AT IR TR RERIAR . 7554 B T K IZWHRAETRFE SM2-3 (xS e, N LR R RGERT RO A
B LBCR A B IHER R m T NS K, (HHAEBCR N EL T2 W EP-SM1 (94.9%) KT M 5i & 2K(97.3%) .
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AERF 1 W3 A2 VG RE 8 U B B2 R VBT . TERVRYERI AW, N TR EEKIB R 6, Liu 5%
[20]45 F WLI EHER I ZrR At N TR RERE Y . f s 216 5K BIGR b At 2R AR Py 5 465 2 il -2 1) (14 6f
Jigeg X St 2 o A 2 N TR RS AR T S ) 2 AL HE 5 N BB S 24 17K T4 (98.1% vs 95.3%),  BH
BT RN BT (78.6%) . Hashimoto R &5 [13] ) Sy B AU AR BE R FIWT Barrett £, ERENS
L E A7 Barrett £ S €0 R XA, P8RS D 0.7533, RN 95.6%, FHIETINI(E 9 89.2%.
Yuan S5[21] 8 UCHRIE RN T8 68 R GETE I AR A B0 B A 2w s ol A U0 R 22 7L 30 4 5 S0 bR 44 s 1)
Fto HPIPAIET YOLACT BRI E T H N TR BB, IR S T R0 N BB RS ARAS, RERE L
ARSI FO A 2 B & A IR A0 B 10 2% . 12N T RE RV RERS IERA U B A BB GRS, I8
RS TEBAS I RN 25 K/ NAN 3 2K I IR ALRE I 7E OB . B B JTBOK P B AL € 11
W%, ZATRERGEEEESINHGEAEHPABSR RS, FEA IR,

5. Al #HENRA R ESHR LR P SR EMMER

IPCL A BT L. B, JES HEX Mo, JES 4RI IPCL 70 A B BUAHE T HAh 2k
RN RN & oM, WeARN RS, MRYE IPCLJIES 2 BLRHhiA, A RN HR IEH &% i ek g5
ER A, B1 AL, B2 AT B3 AL 4 iR EP-LPM J%45. MM-SM1 Ji A5l SM2 J¢ S8R 20 48
[22], AR b 3C ORI BEXT TR T e R 2 OCE T, WORIH AL JE I P B G R I W H  EE IPCL
AB 73 B BAT E BRI R S, AR [y Ah O S i 45 S nTiE B B I SR A T R & B IPCL 43 B2
RE PSR —EREE LT HEEIT. Zhao Z5[23]FIBiPEMILEE T IPCLA. Bl. B2 B4 1T CAD B
RN ZRFIIIAR, 2B R AE 8 A /KPR 227K (- 34072 W A 25 403 o 89.2% 1 93.0% . %+ BT AT o A 1)
SRS TIEE R (P <0.001). B4k, %A B2 BRI HIEGE S LXMWt LR E E R
(P >0.001). M Everson Z5[24]3EHL T3k [ 17 4 (10 4 ESCN 3%, 7 4 1E% B3 %4 &% ME-NBI
EHEKUIZE CNN, S ZIESE1% CNN LA 93. 7% #ERI 2 X 4 i 5 IR IPCL AR, Xf = IPCL AR =itk
A4 BRI RN S 23 31l 89.3% A1 98%, Yuan ZE[251WF T I Al 45 BENS R 711X 23 U Fift AN ] 2K 7Y
1 IPCL (A Y. B ZY, B2 YA B3 &), FHTUMNRIEIREE . SA&AEIMTRAEE MK, AT 6
W IPCL R (R R IA S T 89.8%, 1% Z GL/E U \PCL VYRS i 1R 5 75 T Eb PN B8 [0S A A 58 4 (1)
RO, 1Al RENEHIIT, @BNEEATIZSH A 45, PR NSRS EEh R 2R,

6. Al FEIEH AR MBS H R E =

BrRy B Ah, N L RELE I 2 AU il DAFS Bh & e 1012 Wi [26], TEAL L T oA . AR
Sl AR AR RO 2 I A 2, Gao S[R27IRN T &AM AR 7T, SR A . BRI
I HAZWIRCR RAF, FLFIBAN F 6 SR 40 e 53 A B A BRI ZR N TR REm Ay, FESRIE RN
N Re i O A0 B A A B2 W = O A B 90%, R PE 93.7%. Gao (1) HIBAE £ &
HARFAE T N TSR WIER N, gksloe s N TR ReriAY, 75l i) 4 B 1 A s R 7e Hh [28], H
A5 [ 14,597 4 40~75 & A AE N, Horh — A HEE AT I, R BT IR, RANLTE
RETS W B A (R U TA 3 T 90.0%, 4534 93.7%, AUROC Ay 0.964, HARFFHITERERT {F 92.8%(1)
T THAABE R

AR R AR ERINSH S P A E R, BRI 2 N N LR Re 07 AR % 05 R T
ARG WI[29]. ERaRIT 7Y, MEERTEBE N — A HERFEZR. Chen Z[30]FH AT
BREHAREAL T — AT A5 A R AT, FE R 2 A REET, N LR R AL (1 RF 51 (91.20%
Vs 72.59%). PPV (56.49% vs 39.78%). #ERfi1H(90.72% vs 74.49%). ¢ $5%7(0.915 vs 0.868)I11L T-1£ St )
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logistic [F] A
7. BEERE

HAT, ANTEBRIUMIE CARANBE R SRS NI, i N T B ) iz e 2
GBI BB IREAT S AR 7 AR R, 7T DA O 3 B A SR BRI s 2 W IR, # B
S DR R R DU AL 4 o (AT A B8 e 7 (AR BATT L BCEIRA IR T (1) HATEH A T Bedh Bk
BERRIERE TR L R T8 —EO65, ECAIRZ M7 B S (EOR A B78 w s g &
GO P ) RN BB e RAIER L, N — 2B AT DAREAT N L RERE 75 48 2 My UG5 1 A B A 2 P R4
. (2) HHr A& BERINT I 2 i B Ay sl shARUIIRT 7T, RE TR 8 RERLHT T SEBrilfm R ER A i
FErR, AEREBEN o N T8 BEARYE £ 8 RBLHEAT KB A 52 o8 BB fe AR, I R R T AR
i N BE IR W K S BRI 2 1 B 10 15 S0 2 B AT SRS A 2 o e S B R R R 2 R i
RIAEE. (3) NI AE H AlfE &8 i BT I W FC 8D, B SE RAEAE RIS W R e i ebmifl, v
ARRAEA LLRWT TSR AR
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