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[ Abstract]

(AI) technology and medicine is an important milestone in the

which

The combination of artificial intelligence

development of modern medicine, realizes the

digitalization and intelligence for clinicians in the process of

100191; WA B M FEF S MM FRELEZRE, FH 5
HERRFHRFEFEITENSHEGFRARRE 266000

266003 ;

diagnosis and treatment. This is not a competition between
human and machine, but a collaborative progress and
development. The incidence of colorectal cancer remains high in
China. The introduction of Al technology in lymph node
metastasis, circumferential resection margin, neoadjuvant
therapy, genetic diagnosis, radiomics, pathological assistance
and colonoscopy diagnosis has further improved the diagnosis
and treatment, as well as the evaluation and prediction of the
disease of colorectal cancer. This article will review and
comment on the application of Al technology in colorectal
cancer staging, neoadjuvant therapy, gene diagnosis, pathological
assistance and other aspects.
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A L% # (artificial intelligence, Al) A BN EF

B9, R T HREF %%Lﬁ%o?%ﬁﬁ
MEAREEREFRELE &, h BEFMIERE £/
RTUFEEF EWOME% PEEAEFANT
TH YRR 5 — R DL 3] O R R LR R
BR,CE-—HABAXEZRRGFINRFTEF
ZRNERERTAREKNWEL AL, TEG
FWES R B RAETS L ET RS AHHLEAY
T E A K, B AT K A T KOR 15 i A3 £ ey
REZWKERZEK, B EFRFMREFH
Ko JL4 K, AL T i 8 & # CT A0 MRI t9 # BY 4
FrORCEE A B8 0 B TN DA B IR T b 6 4 Bl
WA AR T B F R R . AR SUK R AL 45 H 7 4
AL B 45Uk oy L ] BRAE RE B 6 A
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— AL 2 B 7 ik B 45 4 % o ol i

HRERE MERFLAGAIENFAZMKRE
B W TR, B 2017 5 At — 3 4 3T AL
R 52 # kB 2 ALIR B 0 5 38, L SR P A M R R By
AL R % 5 RE L Z R G R HATHH, B R K
—HWRAIRAFREETUFRALTA R T4
HiiMEm=z R mEAKREENELFRLER T
FA 59T K AR AR, BT DUALR AL SR SE 3L A T 7 A
REEFHEET ARG RN ANE., EE, H
BT El B L JF % # 40— B9 MR 8 4 % ik B 4 i
AR, RFERATNELE, BHRTH R EHMRE
G5 U B Mk B4R T2 A AR A% (T2 weighted
imaging, T2W1) _E & /NE =5 mm, 72 A& F AL 5 H 3
GEM; KA mBRBREIAAEES, BREEH
FTRFES, RATEANE 2018 F 46347 T AL Y
I K& & WH R, R FHRIN T mRE ALY TER
& MRI 7 JB % % ok B 25 09 R 1, 48 18 36 T ik X 38k
By & R 2 B %% (faster region - based convolutional
neural network, Faster R-CNN) , % A & & 7% MRI
faR B REENREFN, /AT -MENE
WA E B E W AL R %[ 8 & T @ 7 (area under
curve, AUC)=0.912], AT # 0 %X T Z14F E £
THD, FER, RNXE—FILAIRAEA A&
ABEMRIATF] , REF A&, ERRFEHY
BAE XMV MRFER RIS AR ERT
WA B[R]

= AL H s 308 1 4% 7 T H bR

B W % 3 JA ¥ % (circumferential resection
margin, CRM) /& % " & # K J5 B B & &L F UK £
FHWEER R, F B4R E AW AR G H B
WA RWEERYE. B, 520 HMRIT Z K AT
& CRM e B & F B, R % ¥ 4 @15 2 MRI
HEAT CRM 8 20 A7 Fo i 4, 46 2 0 SR 9697 o M f g
W #F % % (European Society for Medical Oncology,
ESMO) B F7 % I K L e fe v A A 12 1, & o 9%
MRI # fi¥ 8 5% 55 B f 7 JE A5 FE 04 E B <1 mm &Y,
# 1% CRM [ #ATYE A AL#EAT £ — K CRM
VA A B AT AT, LY 12 258 T E 4~ #F MRI &y
CRM A F R &% 3, #5307 R A %% CRM #y AL
F & FERSET R IR A AR (AUC=0.953)",
P& B4 0.2 s WR A MRI # CRM & 1
WAL R RAHR I F o B2 A B S i %
XL CRMW R E R T EWN RS, DHFRE

= (AL 45 B R R4 B A AT RR R

FHB R TEEE, AL EEE R
HEAT R EEWERE L, £EELEEEERN
%% (National Comprehensive Cancer Network, NCCN)
AR T T DR Bk B 4 FE M B AT A
WA EAY, ETREER, RA-HEXF
B OR AR BY IR T I8 T ROR A E R R 38
Bl R # 7 8 E E 4548, Shayesteh &7 L T
B MRIF A B AT BT ERRMN
AIF &, 2 ARERENRIE, ZARABRFTHE
Hy v # % (AUC=0.978) , (B 1 2 ty & R 7 M FE K
ERD,AMANT B8O EH,

i — BN AR E WA R & Ferrari %' A F] Al
A X B 4 HF MRISEAT R B 5 3], BUN & 1 7% 3
BT EN R EZSAZ M (complete response ,
CR)J& 7] 5 %3 (nonresponse, NR) /& 1] , 1% % G xf T
T A 9] B 3R R 2 A A (AUC=0.86170.83) .
X IHE 5 3 4 By 697 & CR fn NR R ] 34T ff 4,
T A CR EHHAT R I IR"7 HME 657 U
FHNREHEFH* - P RETRE,

WAL S Bk 2R R B T A R

EHAETREWNEELMEETNEEFRZ
— W&k K& K B F % K (epithelial growth factor
receptor, EGFR) ZH Wy —FEEZWE @ 44, v
7% 5 KRAS 7 BRAF 32 H R R E 0%, & A£A
KRAS 2k [ % EGFR /& M B 8RB, {252 40 R 6] B &
4 BRAF 3 W R 21557 B E 1K Zhang %A
J R 3 AL# 2 W 4 (counter propagation artificial
neural network , CP-ANN) 52 3, 7 3 4t 37 41 4h K i
A U 45 H & A7 A o BRAF %5 ] V60OE ty % %
W H L E| 93.8%, AT RILA T ALE % H 1/
F R AN J7 @ T MRy — AR B
%, BB A AN A H | RIRRAESE R,
b N BH N ETRMEER T,

Xt B e YR AT A A B T T LA T K
T AR RE e R ORALE, AT A 2 B R B T R
W7 77 W =B o R . 3 1T k-fold X X H iE By
WL 2 STAR 7, T DUAR I 3 52 )R 36 [/ 4000 )7 1 iR
B F0 247 o Wan S8R X A AL 7 % 38 33 3¢ Mo
4 v 4R BUHY 7 % DNA (cell-free DNA, cfDNA) 3 47
AFEEANFHREFES,RTNFENE A
WK A, R ET BoE i A F (AUC=0.92) o
B R G0 2 2 by die B R BT ot R B9 AT A (e
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BARE)FLAHEEELR, XZFERHAN
W

HOALG BT A F 5 A

M 2012 4 “H 5T 40 2 7 BE A B AR B, BE O B R
BT TERAGRFRNAE, ETUGRER
M & FbE A% % %R (CT MRILPET-CT £ ) 42 5L
B, LI B AR R DL RO AL o A ST
A E T ETH, XARERRFEENRER
5% 46 ERAZAHTREFIWRERR, T
DL, AT 4 % 5 AL A R Xt B 34T % B
ZAE|H) . ChenF"ELTETREFINNA
# 5T 4 % F € (Ultrasomics Artificial Intelligence
XLab) , A F AR & 7% 09 B i R, M b i 4
HWE PR % W MR ST 4 3 R0, 54 #
Xt B8 AR BEAT I B LR Ry HA TR E &
KA R 7 A A I R R R B AL R A R A
Fib 9 T AR I AR Bl 03 o AL A 4B (AUC=0.795) , T
A F 5 MRI T ARk 4T 4 2 th 45 2t 8t 90 7] &
HHL,RAT T R E W EH F (AUC=0.916),

BRAFEEEME TG —ANEENAR
R EFEGFHNTN, Bk BEETEHEER
AR L, FELHEWEE M, BT UL ALK A
PERTMEFRNFR T 2RAT, LT
T ) R4 Ay ALF &, A CT 2 PET-CT #
RBAMGBRFERHRTREF EREW,H
A T HAT B T Cox M) R4 AL Fu B AL A 77 AR AR
WAFTMMERMLL, ZREELA —ENRE.

75 ALTE R 32 4 B 14 o i LA

RN BL SRR, EEEE
W E A KR R M, B R E R MR
AHMRE R EEAFNT—FHRT T ZE 4
TUFMEZFN TG R HEERME, Bl
KT ESEREELAAIZRAENBEY A
AR, AT B A AR BT A A B AT I — TR A
AMAZZINABERESKEEREY FOWF, Xt
HYUMREERENW P HERELARLR T KE
E 4 A F (AUC=0.89)"; 1 Xt T AL £ 4 & W & A
EHWHE LW, R AN TP —ANEX
HR T

% 4h, Kather " F| FI Al R A TR T M4 E
Mg mE R B D B R, A RERT
5 R R ALTF & 34710, &5 “VGG19” %
RNERERSG , EXREAAR-FOLLEMA B

RE 3G, WA Ao 37T UL AR 1L 94%; [F] i, 1B 4
W R B R R R T A BUR W IF 6, BUR
THEBEWMR, M TALRA THREY e
WL EMEZARTHRENE, BARAERALL
A REALNE EERNEF R, LR
B35 B 100% MR F X R 1E R E B JE A
R TSR R RS- i

5 ALZE 4 i 56 v 9 1

2 H i o0 R 0 W D] BT 4 S AR AT B 86 AR
EOWN, TUNBIEFERAEAT SR MM R
ZEBMERHEN, AEEMARN R L., FHEHA
FHEMOBEZ AR, NEAAR BAEF
NHRFEREEHMAR . BT EANESE, XN AL
5RO EeRET EM, BRERAANSR
1N 8 F Wi R A% A (narrow band imaging, NBI) 77
— B A TR AT, Kudo Wi I B F #F 4
fy “EndoBRAIN" AL % 40, /0 AT 9 55 % 15 41 48 o 20 J.
W\ F Aot 4 S S5 A, AT ) T S5 B R Bk Al el 1
B, Z R BB T AR & 8R A Z(96.0%) , 5 HL
BT EREENRIRE,

Stefanescu % "' F| | % & MathWorks A & #)
“NAVICAD" A %, #y T B A REH L EHNHE
R BRAWAIRG, B ETRKNEZGENE
EXx3,ERNTHEEMREHEAWEF EH D
WT , B 7 23K 2] 84.5%.
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— WA T E RN BATR R, W B e vy B
Shf R G ALW & 4, B AR HATAE 7T 8 b &
TEeWREE N 5RA R 537 F R R
CRNEEEMBEL T NS 7o, HA1 b KL%
FAAIES A oA AR E ST 0 B, A A B
FEAR o F AR By A i S AL T E AR AT R

B Y A4 X 2 B U AL KB R H,
LTREEALSR (DD AFEREN TR E, &
R E RO EH TR, XD L2E KRR
HRREEZAKRHL, FEH IS P02 F M A,
EEREFMERFATIERR; (2) B AT T Al
RRZAE N o ETN T e NI Al o ke R e L E
121 17, BEARFE R, BT UL, JF R — ST s A 5
o B & B AL Xt B A % (randomized controlled trial,
RCT)+ 2 EEZ,
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