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Study progress on the reduction of colorectal polyp miss rates
through new endoscopic techniques and the quality of bowel
preparation®
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Abstract: Colorectal carcinoma (CRC) is a prevalent form of malignant neoplasm within the digestive tract
on a global scale. Many regions have observed a persistent upward trend in both the incidence and mortality rates of
this condition. Colonoscopy examination and treatment are key measures in preventing the occurrence and
development of CRC. However in clinical practice, there are situations where some polyps are missed. It is widely
recognized that the removal of precancerous lesions, such as polyps detected during a colonoscopy, is a key measure
for the prevention of CRC and the reduction of its mortality rate. There are many factors which affect the polyp miss

rate (PMR), such as the patient's own constitution and operating equipment and operator, and bowel preparation and
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polyp condition. Consequently, there has been a proliferation of methodologies designed to address colorectal PMR:

new endoscopic technologies mainly include artificial intelligence (Al), distal assist devices, image-enhanced

endoscopy and newer lenses, etc. Among these, Al and distal assist devices are becoming more widely used and has

shown significant benefits in reducing PMR. In addition, a good quality bowel preparation is one of the foundations

for reducing miss rates. With the quest for quality and taste in medicines, the variety of bowel cleansers is

increasing. Bowel preparation is not only related to bowel cleansers, but is also influenced by the patient's age,

chronic medical history and many other factors. This article provides a review of new endoscopic techniques and the

quality of bowel preparation.

Keywords: colonoscopy; colorectal polyps; miss diagnosis rate; artificial intelligence (Al); computer-aided

detection; bowel preparation

ZE Y98 (colorectal carcinoma, CRC) fE4ERHE
L e T B R B SR AR =, SETCERAAER A
I HIEZ D AR ok Y, B AT 45
AR R ARk, R E CRC WY &R R ST R 5
EIHER EIRIE, 354 LI EARECRC R,
40 % DL EAME CRCAET AP, 2024 4F %A 1) 2022
AERYIRA TR F IR AR R, CRC B AR 12 o 4>
BR AR B AR B 1Y 10.70% , FET B 9.30%
FRIE CRC AF AR IEAL 93 3 FAE A 1 L SE T2 58 8
o TSP K T W, CRC 23R VR AE 17
HPAE B —E5r . K& CRCZE 45l E -
SEIm IR -S5SSR . T IR AR
LU R0 L 2 B A XCE S AL, BN 22 CRC
0 98 HR A2, 25 1 B R0 R U 6 R 4 S
P, JERER A B A R A SR, SR, — TR
4 [ JBUHT Meta 23 A7 7, KA I B A A7 v e e
2% (adenoma miss rate, AMR) ik 26.00%, 8 B 3%
filt ke 7oA A TES A A S, A K AR CRC
MRS . AT RFFEIER I, 27.00% TR (i dps A
SPRIE RS CERITA BN B A, BTk
S5l GiR ARl KA1 CRC) AT RERIE TS5 Bk
WA . B AR SO R T, AT TXr2s
Bk BAIEIZE (polyp miss rate, PMR) Y E
FEEZ ORI, 45 B PMR VRN PPAL 45 1 52
Ky B et , B EEE 0 TElR RS,
HEZHNE LM H PR, . BEWEN (K
MR . 2R A BB R 25 5) . B
WHRE (RN, JBAR . FRAL AR RIS ASE) | i
#HMBEHERZR GHEIUE R R RS . il
B | s IRBERTTE] . AR IS Iy R oy

FEPEAF) SENERM, ARSCR E R LR B R AR A
T e B

1 REFRARRHEE RS

FAER, AN TLEfE (arificial intelligence, AI)
BN A, RO E N AMIE SIS . ALE B
WAL, SR ATILES 2T | IR 2] S HR,
X R kA i A R HEA T, A Sh O Eh E R
PIFERGAS , A7 BT CRC A9 I A AT . AT%# Bh &5
e, WA FE P A S U T AR 4 R R 1A T R

WL, WAL “PeskE”
1.1 ERMAIBB RS

ATHf Bh 25 i Bk A R 58 20 AT, 73
SR A ML B (computer—aided detection,
CADe) Z %48 Fit 5 M4 B2 B (computer—aided
diagnosis, CADx) R%t, METEIRBIFIZKISS BEisE
A5 T B A AR s g HERa M . SEE2E 2] (Medtronic)
INSEIFA B Gl Genius 248, HAT, AMWARA, 5
AT 2021 AE R . % ARG M AR R HI R
TeZSnpike A A b, B R R B A 2k ORERRIC,
JEHW B AR, AR E LR A A
(Fujifilm) JF % 9 CAD EYE & %, &0 454 LCI
(Linked color imaging) iy AI', HARMEMSRE, H
Tf% N B TAN A FR LRI AT 0 , 2 R G A ) ]
BEEANE, A HSMER R ZRRC, PR FEES
PR BRI, iy BAREE ST 23 W] WA ) Endo-AID,
A B R AT E AR PR . i A 2 2R i)
B RIRE, SIENBEITRER; J52 0 HHE
HJ5 HE X 9w 22 58 47 2 47 B ™. ENDOMIND-
Advanced %4, J& ENDOMIND (4 FFR A, 1 45
T 22 W 2% (convolutional neural network, CNN) 1
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SR = RS A PR (real—time robust and efficient
post-processing, RT-REPP) #f 171 & 1§ 7 #i'™. 5
ENDOMIND &G54, H3hn 7 RT-REPP 43, HJI
XF CNN % B 7228 B R FRR A, LAHRBR IS ROR |
FOCHZHESETHE, #F—Pim T Bk LR, JH
FRINGR R RS, TEE s A b B, HAE
R4S B B R R TR, a8 n] T i B T T R, P
ik e, AlRGE LM LR, HXTaEh
PMR 7= A a2, (ARG R G

12 AHBERERETNRD

121 A2 4 PMR fE— T £ H0 1 i 532
H, 916 & i B BL A T B AR E S5 W R A
(standard colonoscopy, SC) 4l (Feirsc, & 17
CADe) H1CADe #H (CADe ¥ ¥ J5 47 SC), CADe 41
AMR B2 AKF SC 4L (19.00% F136.00%) .

122 AR ABEIRREKRF EFEEERE
70 % HAR IR ER IR GG I A A 1y i 5!
K, CADe nJ[#{K AMR (13.80% #1136.70%), *IN
BRI A K- FEAT 20 0 A B, AT AT A P B =
i, HIAI7E CADe 24513545

123 B8 R B 42 fo g5 2 £ A 49 PMR
NAKASHIMA %524 415 4 835 BEAL L 2 CADe 411
SC4H, Karsete)n, A SC kKA Hm M 2 kg,
Wy, KI: CADe 4l ELM £ RE5 W 19 AMR B AT
SCHL (11.90% F126.00%) . 3& [ 1Y 55 — 3 Z o
GV, CADe W] W] i AR TCHHR 14 FE PMR, Y647
CADe 41 ¥ H 14 M JC 3 95 IR B ZE  (sessile serrated
lesion, SSL), TWiZ 1#0; JofEiE BG4S e
HIAG 19K SSL, T2 84L, CADe 4 SSL 2RI
WAL, (MR AR AR, i iE— 20 %k
P Hr, AWFEGE , AL Bh S5 % B A ml A
/T 5 mm PSS B AR T2 AR BAE S (H)
TES— IR A R R UM B, 765 —IRES ks
PRI R ) . WALLACE 25251230 4 3% W H
2R A nGik Ay, 45R LM ALH BRI
PR AEE (6.80% H129.60%) , 1E—EFERE /b T
[ B9 14 A

124 &M EEE R = BHET, THEmERERSR
K 2 0 B 00 G R s % (Boston
bowel preparation scale, BBPS). HZ5R%55) 7 5| N5
2 T X6 B T 9 A 11 S ] B R 1 2 0 45 ) TG T 2

Wi, FETERCTR EME. SR, ALPTARYE BBPS 1143
XTATE I TRNE . M HE AP . LEE 45258 i
ALS> T 45 W 5 IR AA 08 A 7 P 3 0 45 VE 43, MERR R Gk
95.30%, 5 W ITPE 345 8 — Bk 85.30%. —
TRFTHEPERT ST T 392 4% 523, I AT i i v
H R IATIEA, K. ALV A SR E R A
HBEMAMR (H&E>S mm IR ) HE T &
(35.71% F1 13.19%) . &1, PELLEGRINO %57 H
Chat GPT-4 5 P GalE 435 %t 663 5K 151 Fr 47 i 1 1
#IE4r, K. Chat GPT-4%% 62.90% 1 & 1T
HERT TRy, MBS BRI ITE %k 89.30%, — 3tk
RN, BERIET AT AR = 2 R GF A —,
ER AT i AL B R e 25 th A RO DL, v
AAT TR O 14 B 1 M A T R PP AR A5 R, AT RN 4G
A A R ) PMR

2 MNRFHRFENHEEE

L FE . & W 0E B OB 45 M BE (cap-assisted
colonoscopy, CAC) . #ll F1 IR 45 B 55 4 Bh 2% &

(Endocuff assisted colonoscopy, EAC)., G-EYE SN
%2 . EndoRings fAIWTF1E (Embrella, EAC).
2.1 CAC

CACJE 8 H HAT LE AR YE R SRS A Bl
SRS , KRB . CAC IR R 3l
B RS A A BE G AT, A BT & ISR A 4 e v
(ARG A5 5 3 T DA RL B 45 i B ) i i v g 4 5%
BT E SN S @ Lk DA IR 77K | 2 AT N 52 0/ A = A P
T REEAR 25 B R PMR™ & ] — 331 iy s 1 AF 500
150 £ BB E BT A A2 (S CACK A 5 MLk A )
MBZA (BRI HRE ML HEird), HHE—245
PR N B RIS A, KL CACHIBI Bk
) PMR 4 12.00% F112.20%, W] @A T % HLK 27 19
PMR (34.00% F129.20%) . {H HHT, IHKKCT CACYH
PMR W AHCHE A, T 2 2 R A I f 2 ol
(R HTBEPERF SR LARAIE,  DASR AL o S5 R R AR U =
SR
2.2 EAC

EAC & —F T 2012 4F [a] tH i) — Ml B ke
AT S ET 55, A AER Y, BEA S T
W, MUORNSHMEBE AR, BEEN, FIHE S
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PIHESCIREME 37, IFRESRs, Db E X,
Endocuff vision colonoscopy (EVC) & — i 5 N M 2
B, SEACAH, HACH—HF, HAEK., BFHE
) “4EFE 7, EAC Ml EVC ¥ 7] % it PMR, VAN
KEULEN %50 661 24 R BML R 4 4, 26 2 41ANSE
3B I EVC R BLES I A A, iALfR] EL
A R EVCH AMR KT 11.70% (29.60% Fil
17.90%) , PMR [ T 10.90%. — I F 55 0,
EVCYE PMR Fl1 AMR /1, # CACHAfEs, NHE
XNFEANTFSmm B R, EVCHMWIREZFEE,
AR R, HTLEEVCEESSMEK1E
2mm, SECHIEA ZREEM  Rl A B A R
HHER, HXFCAC, BEAERFT R, LEMELUZ
ZmFEGRE. Wik, MHEVCHE, % TS
TN, FCARA AR TR,
23 G-EYES#EHNE

G-EYE J& — M e 25 17 B iy o 2k A 14 7] = 52
pRae, AERGERT, WIS, MERERIK, Hb)
PrE SR Ak, DAl 25 I s A i i I i XY,
92 FE— TR G RGN A B 58 44 B E BEAIL ST A
41, JefaiTH ML AR M G-EYE N Be ki,
RIL: WHEE B A A SAK PMR 4 60.00%, G-EYE
SEENGIR A SR PMR BB BN, B T s kA
/N, HAEHR G-EYE <42 N 55 A [ (% PMR fiY
PR
2.4 EndoRings

EndoRings J2& % 2 78 P 5% 117 Jii (4 1 > 181 3 F R &
Y. HIFFES Endocuff AL, 7FIRBEER % 48 45
it AR LB R USRI, WA ) e
B, =T ORISR, R TR 2 R
Z 4% EndoRings 25 M Bk 2 FIARESS I Bk AT, AR
Tt R REAE R — RN DL T A A, 2R
WoR: FEEA/NTS mm BBRE (17.00% F138.00%) |
6~9 mm [ B8 (8.00% Fil 44.00%) . JC % 3 J
(16.00% #137.00%) . it “F- BRI (9.00% F152.00%)
R BRI (15.00% F138.00% ) F1 TG 35 4 1k AR B 98d
(7.00% F150.00%) , LA K AEIE KT 50 2 By &,
EndoRings fifi Wi 25 7 54 £ AMR W] 1 FAIK
2.5 WFiE

TN P 1 O T4 B A A ) — R S b

E o SRAEZE . BN, R
Wi B B s IS, HONR ke B AN B 67
B ARBERT I RTRL, SR E A, fEUbi2
FNRYT BTy R Re AR W EE 25 [ R B . AR H i,
AIEFERE AR ZKIN “S” MBI C” ML RE
— I Z R I BEALX BRI, K 1 179 4 E 4y
Mib TR M SC A, K. SC AMR W] i 7H i
(34.20% Fi1 24.60%) , H W F W 41 9 5% i) (8] 56 J4
(6.52 min #16.68 min) , ZMFEUESL T 40 T-IH7E AMR
WA R

3 BEEERE

B RS B e 2 I A A SOR R 5 R R 2
Flh. BRI BRSNS R . X
WRTEMRR, WIRiRE SRR T IR,
BRI ER A ANE T ALEET ,  DAITT REAI 45 B o 22 1 T
LR, AR ER, BBPSTESY N 6435 BBPS W4
HNT~9 ML, W2 TEZMENMERE. Hit,
i 3 U 2% o A TR A R 4 A e ROR 11 B A
7N
3.1 HEHRAOMRBGESER
TEWE R R RE T, R T 3 35 ) S B e Jot
B E SN EE R o A 0 I
A, HER R DG SR A BRI S %4
PE HAT, WM mIEE SRR, FEA
i BEELGY) . RIS AR . A
FI TEAE A5 L PR B R 5, X B 25 3o AN TR] i)
YEFARLE], R BNE R  H .

300 By BETEZYRIG IR 2K
i E WA, REEAY, . B
(polyethylene glycol, PEG) Hi, f# it H 1A iR £h 541,
HCHUH 2 5 B B IRk B 22 i i I oKk o), ik 3
&, [, fesmihsh, mmN sy, |
A, IR K IR 4 L PEG J5 282 M3 i £ 1 42
FRUE, H i TR PEG Hfif BTACE A RIA 3 %
173 QBT Lo 7 N S @A -2 e i 5 ) =
R 22 % AR 1 PEG 3K 4 B 0] ) 5 S R 08l W A4
4 Ao IR PEG B SRR B 5R] O LL i8]
B BRI IRANGTIR M ARSE ) FIPIAPREBLFR) (75 F Ak
IMAGUARMAR, WP FTRERBTIR MRS ) Sh%E, 5
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4 LPEG i HE& B Al Y, H AR F AR A 52 1
B, HRIE 25 RMEEEE ™, 07 1 IRBE AR A
¥ (oral sulphate solution, 0SS), HAE.UMEHTET .
FEAROE B R R, B8 SR e AR 45 Gk
file T, R A K MM B2 AL XU, HAER A% 58 PEG
%, HAR AR S s, BERE IR UF & 4k
NEEE T REW R, RE IR, AT
OSSHI3 LPEG 1%, WILHJr &I &G A% A0 >
(98.229% F197.66% ) , 0SS AT 4 = B £ 216 728 B 4
H3L2 B AR PEG =, B LT R £ — RE B R
ER VR WO — P BRRR ER AN R £ T 3350 Y H AL
EHERHE A, EE—Im 2L Em, HS
0SS i HER G FCRAR Y, AR RN EAEFRT 2R,
HLPEREGy . BERReEh OIS WOR S B AR, 8n
B K oy AR 2 S5, R E G 2, S IE T
T 3R —TE X 65 2 LA L AR BE IR H A R
WS IR, BERRGNEREE PEG H A 0 00 18 T T R
4, BBPSPEAr N (7.53+1.44) F1 (7.11+1.42)
g7, ABREAL T A B . B T RERR AR Y
B, U (IRES RS DI REAS A R RLAE
312 Rl R E B I G T T 2
Wy 2 T ]t SR SR R Ao 28 DA e R I Bz A
FEL, DN TTTHG SR 45 i B E S RE 0, (232 1 s o9 W AR 3
W, EEARE:. CORHGATAEY (B nTE I e
AIGRRRENSE ) FIBERAT A (VG A 25 6 I
W) . RE—DZ ORISR, &5V ] B RR A
553 L PEG PR A7) iz 18 E #5757 %8 19 BBPS PF- 43 Fl ]
FEZ 10 o i A o i L AR ARL, EUR &2 5 DG Pl B
IR, T2 RN B2 R R T

3103 ALk iy dn. FIBBIE KA LRSI ER
BRI T g o IR A 38 ) S0 PR IR 15 17
YIRS N SR IE I A AR R S ER 430, SEBR e
J BB . — A 700G 266 44 B BEAL 5] 4 L
PEG 2112 L PEG B G FIIRIE IRAL, 45 R os: P
Jo B ERS BT AR, AR R ZE A8 3 1 K R 45 A
RSO R AR, A RS R T B 2 A4
B, WINEE s, (R, e
HfH 57k i, SIRINAWASATIEN Z654%f [t T 4 L PEG
12 L PEG + 24 pg # FEHTH R 2028, M 2H BBPS 7

ST 2R, BRG T REHEE AR R
= (94.00% F188.60%) , WiZH &4 1452 — 5
BB FERK S AN R RN, IRE B2, Ik,
PEGER BRI 7 56, S B i Joa i i i v 4
BET BB e

3.4 AR AEMGRIRRAR TR R TR ), i
RBEZEHE, AVE RS AD — F kil (FR “R
SRR R ) B E W, AR RN, Lig3 L
PEG & & E 7 VEil fReN 7 %8, A Z B aEl¥ AT L
MR AR . M H., PEGECATEH R A imiE
WA BT iR

305 ekl A B dE AL P R R A A
W AN # (sodium sulfate—based tablets, SUTAB) .
PRI BE A LL YD AT BE  (magnesium citrate capsules
and bisacodyl, MCCB). SUTAB J&—F % 74 F i 3 1)
BrwlFl, SUTABS 2 LPEGECA YA MM T %, &
T B RO AR Y, {H SUTAB H 3 & A S0 g HE 2R
B (14.90% F138.10%) V. #&1f0, T HM G
B, BEEZ R, MELLE Y, S5 E I ALY
MRBFFE A T 5101, A BLMCCB 5 4 L PEG 7
R RCRAYS, ELMCCB M B o ™
316 MmE s HFE AR THEBEBEZER
(Methylene Blue MMX, MB-MMX) &5 42545 1
BRI AT TR RO AR . AL s A
ARG, AR AR T I H RE RS 50T N5 i b fre
W, fEFEBAMIES. NAMEIEGHES TR
A, A BT/ PMR, A W5 ERE, IR FH 200 mg
MB-MMX ZH Jit 98 5 th 28 i T8 A 45 B B A A 21
(56.29% F147.81%) , HHi# ZI/NT 5 mm 22 [ L
il v (37.11% F130.90%) . DI STEFANO 2551 5%
K, MR 200 mg MB-MMX J&5, 5% WA B 3514
BZIRIE . 5 —TF 59 A T 10 44 4 % 200 mg
MB-MMX A3, LA R 45 W 26T J5 DNA 45
BitEm, 5555 MB-MMX R S3 DNA B4 45,
AFUGT e = 7 25 W —6 Wi T J00 S, 42252 iUV VT sl iz
PRI 5 2R A HRIR ST R R I AE ] . HAT,
ZZY G ORCR B TR PR U — 2 s, X4 B
RS IS RS, AR AT RFEA R HT S P ST
— A
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RMIMEZ, BEEERAMEEZR, WK %k
Pl I, GESRMMEE . mAGE R . AN RN
e AR F A 2 T v W T T TR R R A SRS 1Y)
Jill. il EE RS A THORICRZ 5y, XA
B, AMER—F %, iSRRI
U, FEO T FRBFEASCEIL, AR, SChtimiE ik
B, RSO, MR E RS TR,
A REA B = i A T, BEARSS B PMR.
32 BEBEEEZ
320 R ARRERE G E R T ) — ) H
WE, —Jrif, FEFRIGK, AR
iEGShRe I N . AR RN 102, i ER
ANEMBERFE S, FFREN, KT 658 A
T I M AT ARER (56.40%) it TAREE A
(43.60%) o HAF- 1 J2 75 Ay 5 W) i 0 1 45 AN 2 () 2 ST
fERRNZE, MAATESW. H—m, mikEErNEIE
JEZ, TESNFMESE, A FEAERS TR 2E, 2
Mg CebtRsh bk Mg B FE M PR S5 ) 1)
FEAE, 235 E RS 25 AT 52 PE A8,

3202 HE IR Ao 1R PR AT A BRI RIS M B R
BB BT TR R PRI B v O IURE 25
815 WG g, 5 R, 5 S BUR E R
SHE EMERAE, mE s, BB R
R AEFRE I A T, A T 325 4]
WEPR I BB 1 BBPS P4y, K 3. WEIRMG B3 i o
AT R IR 25.85%. HAL E B ) IHEAE T
JIFEEOL, B A 2E . AR — TSR]
FAEFLPE 4> R SE (constipation scoring system, CSS)
X 1054 2 BEHATIE Y, KM CSSTE G, 1
R TR, BEREZHEANLE, S E
PEPEBE , A W T T 2% 5 DO XU ™, 55
Gb, SERnsEk AT 3 KA BT R 22y, W i iE i
AR 5.60%7

323 HA BRT LIRSS, BOREE . IRATE
2 A A R T PR A AU R A s 55, SRR
[ 3 A T A T

pE(RZ E I PMR i R BR IR RUIEHE

AT BT
ALPE R N BEEEURAY <58 —XUIRIE ", 7T LK

4

41

CADe VE R ¥ IS B AT PRI . B, AL AT SEHT
FRic ] Sekt, TREMKINEREEIIEE ST . 0GR
RRHWIEE, LR R X,
HWK, X THAEZ 20N R RPE RS, Al
MR VE T s TR DR, Fefm, ALRTHER
HITAS P B HE A G L, SR e 5 P B s I e e A
AT, [, ALEREHEAT BTatfs b, IR 52
1 (A1 B S 1 R o 2o 77 i S 1 T M o (=N 17
PMR[IQ‘ 26]0
42 HEERERNHA

XTI A A R, T I R s T IR AL
PR S R TF A EE . SR, XA T AR RIS I Bkt A5 11
BT, N IR T RE 23l W o SR W,
IEBRFEATEIR, X T A | BRI = A
&, HUL ek FH EVC B EndoRings, PRI “4E3”
o “PRIR” SEABE T R R R AR S X, BE AU
IR IR R A LA B W 2 7, X T RS,
Jo k% SR R E R R, W BE G-EYE RN,
FIHIBREE e A, RPATRRE BT,
4.3 PFiEH#EEHROMELIERE

XFTAEWS KT 65 4 . A WH IR S RN P 5 6 55
R ARE, EIE P4 L PEG 20U, sifik )&
PEG I A FIB I IR AFE AL 20600, B0 DR38 175 B2 A IRD
WIOK S, IFR RSB Y, X TAER . E
BER I FI T YRS A AR XU AHE, W] 25 i 0SS 5%
it PEG B S HUIR AR B 52 Jr D A B AR A, MM 42
1o S5 AP AT IS Y X OF R AR e
(an: BRIk AR S ) AT E MB-MMX 744 4,
DASE o 25 T L ERS

ZEERNR, diEmEEK AR, 45 RN RS T
G e AR T 2 H WA IR . HAT, ALRS.
75 Vi il B 2 U 2 35 6T R AR 45 EL PMIR (94
B, B —E R R, 25 nasxd B A s
LER PRI, SRR AR PMR FIHE = 7 18 1
P A TR, BAEEMIRIRE L. Rk %
ALAE B N A | g it I 2B RIS i TV i
R, = H AR PMER AT AL B PMR SR,
PR S L A A i, RRAIRGS B 00 A A
FET 3, I/ GO 23 e ffH
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