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PMR 7% &1 2 B A, Hoh, BIFeImEEE M EA GBS Ry ket —, MAANSHHREF
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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 Y95 (colorectal carcinoma, CRC) fE4BRHE
LG g T i R B SR AR =, AT R
I HIEZ D mAE RS ok Y, BEE AT 45
AR ARk, FRE CRC I &R R ST R 5
EIHEH . EIRIE, 354 LI EARECRC AR M,
40 % DL EAHE CRCAET AP, 2024 4F %A 1) 2022
AERYIRA TR F IR AR R, CRC B AR 12 o 4>
BR AR BT AR Bl 10.70% , FET B 9.30%
FRIE CRC A AR HEAL 503 3 AR A 1 L SE T2 38 8
e TSP K AT W, CRC 23R EAE 11
HPAE R —E5r . K& CRCZ “45lmE -
SEIm IR -S5SSR . T IR AR
LU R0 2 b A XCE S AU, BN 22 CRC
0 95 H A2, 25 1 B R0k R ) 6 R A S
W, JERRR A B AR R A SR, SR, — TR
G [ JBUHT Meta 23 A7 7S, KA I B A A7 v e e
2% (adenoma miss rate, AMR) ik 26.00%, 8 B 3%
filt e oA A TES A A S, A K AR CRC
MRS . AT RFFEIER I, 27.00% TR (i Rps A
ZPRE RS CERITA BN R A, =TIk
Sl Gk Al A0 CRC) AT RERIE TS5 Bk
A . B R SO R T, AT TxrEs
R BAIEIZE (polyp miss rate, PMR) A E
FEEZ ORI, 45 B PMR VRN PPAL 45 1 5
Ky o et , HA RS 0, TElR RS,
WHEZHNE LM H I PMR, . BEWEN (K
MR . 2R A BB R 255 ) . B
WHRE (RN, JBAR . FALAR RIS AISE) | i
#HMBEHER R GHEYUEB R R RS . il
Bk | e IRBERTE] . AR I Iy R oy

FEPESF) SENERM, ARSCR E AR B HTH A A
T e T

1 REFRARRHEE RS

FAEK, NTEHE (arificial intelligence, Al)
WA, CCO ENAMIFSE R . AR B
WA, R ATRIRLER T . RS SR,
XL G A R A BT IR, A S E R
WS, A BT CRC YT AR . ALRHBh &S
BE, AAZUR FH PN B R A B ARy PR R 1A T —
Mg, MR P 1,

1.1 ERBAIHE RS

A% BhZS i Bk A R 58 5 0 AT, 43
SR A ML B (computer—aided detection,
CADe) Z %48 F1 it 5 M4 B2 W (computer—aided
diagnosis, CADx) ARG, MEEHBRIZKEE EW B
A5 TR A AR i g HERf M . BRI 222 (Medtronic)
NSEIFA B Gl Genius 248, HAT, AMWARA, 5
AT 2021 AR . X ARG M AR R HR
TEZS ik A s A rh, B R R B A Zx RS IC,
JEHW B A AR E LR A A
(Fujifilm) JF % 9 CAD EYE & %, &0 454 LCI
(Linked color imaging) i AI', HARMEMSE, H
T N B TAN AR LRI AT 0, 2 R G ) ]
BEEANE, A HSMER R ZRRC, PR FEES
PR BRI, iy BAREE ST 23 W] W& ) Endo-AID,
A FR R AT E AR PR . i A 2 2R 1)
B RIRE, JIENBBEITRER; J52 0 HHE
F D5 HE Xk 22 #5847 2 47 B ™. ENDOMIND-
Advanced 4, J& ENDOMIND PR RA, 1 i 45
T 22 W 2% (convolutional neural network, CNN) 1
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SR = G A B (real—time robust and efficient
post-processing, RT-REPP) #f 171 & 1§ 7 1™, 5
ENDOMIND &G54, Hhn T RT-REPP 43, HJI
XF CNN & B 7228 B R FRR A, LAHRBR LSRR |
FOCHZHESETHE, #F—Pim T Bk R, H
FRINGR R RS, TEE A b N, HAE
iRl ERNEN; 770 SN i) o 0 A Y TR 7B R R - 71 =1
Spmaa ", ALREZMER, XK
PMR 7= a2, (ARG R G

12 AlEHERERENRE

12,1 AR %2 A PMR TE—T0 £ 0 Y AfF 552
H, 916 & i BE LA T B AR E S5 I B R A
(standard colonoscopy, SC) 4l (Feitrsc, & 17
CADe) F1 CADe 41 (CADe ¥ ¥ J5 47 SC), CADe 44
AMR B AL F SCAL (19.00% F136.00%)

122 RAZABEIFREKF EFEEEE
Jr g %o HAR TR A B4 I i A i it 5
KI, CADe A] [ AMR (13.80% F136.70%), XN
BRI A K- FEAT 20 0 A B, AT I B s
i, ¥JAI{E CADe RG34

123 B A& R B 42 fo g5 2 £ A 49 PMR
NAKASHIMA %524 415 4 235 BEAL /L 2 CADe 411
SC4, KAsEEe)a, B SC kKA Hm M 2 kg,
Wy, KI: CADe 4l ELM £ RE5 W 19 AMR B AT
SCHL (11.90% F126.00%) . & [FE 1Y 55 — 3 Z o
FEPVR I, CADe W] W] i AR TC - H8 14 FE PMR, 64T
CADe 41 ¥ H 14 M JC 3 95 IR B ZE (sessile serrated
lesion, SSL), TWi2 1HM0; Joi s B Es ke
LK 19MLSSL, Ii2 8, CADe 4 SSLIWIZ %M
WAL, (MR AR, T e — 20 %k
P, ABFFTPHRAE , AR BhZE W A6 4 ] F A
/T 5 mm PSS B AR T2 AR BAE S (H)
TES—IRR A AR R U B, 765 —IRES ks
A R IR ) . WALLACE 2511230 4 3 7 H
Wk nsited, S5R &M ALARBRPITER
] PR (6.80% H129.60%) , 1E—EFEREE /b T
B SR Y A A o

124 WA ESE = BET, HEmERERSR
R 2 (k1 A G v A OF /3 8 R (Boston
bowel preparation scale, BBPS). HZ5R%55) 7 5| N EE
12 T 5% i 30 9 28 1) AN [) B R 1) B 22 50 45 7 TRT ) 52

Wi, FETERCTRI EME. SR, ALPTARYE BBPS 1141
XTIATE TG . R HE AP . LEE 45258 1o
ALSY T 45 W T IR AR A7 P 3 45 V43, MERR R Gk
95.30%, 5 WEEEEITPEr 45 5 — Bk 85.30%. —
TRFTHEPERT ST A T 392 4% 523, I AT i it v
BT, BRI AL A SR R B Ok
HBEMAMR (H&E>S mm IR ) HE T &
(35.71% F1 13.19%) . #&1fi, PELLEGRINO %57 H
Chat GPT-4 5 P B Il 4357 %t 663 5K 1] F i#:47 1 18
#IE5r, K. Chat GPT-4%% 62.90% 1 & 115 H
HERT TR, N BE BRI TE L%k 89.30%, — Btk
RN, BERIET AT A = 2 R GF A —,
EF A i AL B R GE 25 A RO DL, v
ARAS BRG44SR PP A R, AT RN 4G
A A R ) PMR

2 MRHRFENHEEE

85 . & 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
Bi. EndoRings FI>FMH (Embrella, EAC).
2.1 CAC

CAC 2 8 H HAT LE AR PE R SRS A R
SRS, R EE N . CAC IR R 3l
B RS A A BE G AT, A Bh T & ISR A 4 5 v
(ARG A5 5 34 T DAL B 45 i B i) o i v g 4 5%
AT, RO S A, R REH D H X,
T BEEAR 25 B R PMR™ & ] — 331 iy B 1 AF 5 00
150 £ BB E BT A A (S CACK A )5 MLk A )
MBZA (BRI R E ML HERA), HHE—24
PR N RIS A, KB CACHIBI Bk
) PMR 4 12.00% F112.20%, W] @A T % HLK 27 19
PMR (34.00% F129.20%) . {H BT, IHKKCET CACYH
PMR WAHCHE A, T 2 Z R A f 2 s
(R RTBEPERF RN ARAIE, AR = S R R AE IR s
SR
2.2 EAC

EAC & —F T 2012 4F [a] i) — Ml By 2he
HEERT SEEET 55, A AER Y, BEA S BT
W, MURNSHMBE AR, BEN, FIHE S
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PIHESCIREME 37, I FRESRs, Db E X,
Endocuff vision colonoscopy (EVC) & — i 5 N M 2
B, SEACHH, HACH—HF, HAEK., BVHE
) “4EFE 7, EAC Ml EVC ¥ 7] % ik PMR, VAN
KEULEN %50 661 24 & BML R 4 4, 26 2 41RNEE
3 BIES I EVC R BLZS I A, iALfa] EL
AR R EVCH AMR KT 11.70% (29.60% Fil
17.90%) , PMR F&AK T 10.90%., — I F 552 0,
EVCYEPMR Fl1 AMR /1, # CAC A Es, LHE
XFEARNTFSmm B R, EVCHMWIREZSFEE,
BB R, HTLEEVCEESSMEK1E
2mm, SECHIEA 2RGS0 Bl o A R
HHER, HXFCAC, BEAERBE R, LEMELZ
ZmFEGREE. Wik, MHEVCHE, %LU
TN, FARAA R TR,
2.3 G-EYEEZEHNE

G-EYE J&— M 1E 25 i B iy o 2k A 14 7] = 52
pRae, AERGERT, WERERITRA, MERERIK, Hb)
PrE R Ak, DAl 25 s A i i I i XY,
2 FE — TR G RGN A B 58 44 B E BEAIL ST A
41, JefaiTH A B M G-EYE S N Bk,
RIL: WHEE B A SAK PMR 4 60.00%, G-EYE
SEENGIR A SR PMR B BN . B T s kAR
/N, HAEHR G-EYE <42 N 55 A [ (% PMR fiY
PR
2.4 EndoRings

EndoRings J2& % 2 75 P58 117 9 4 1 > 181 3 F R &
Y. HIFFES Endocuff AL, 7FIRBENEE % 8 4
i, AR LB R USRI, W AR ) e
B, fE =T ORISR, R TR 2 R
Z 45 EndoRings 25 I Bk 25 FIbR eSS I Bk A, AR
Tt R REAE R Y — RN DL T A A, SR
WoR: FEEA/NTS mm RE (17.00% F138.00%) |
6~9 mm [ B8 (8.00% Fl 44.00%) . JC % JF J
(16.00% #137.00%) . Jii “F-BIE  (9.00% F152.00%)
R BRI (15.00% F138.00% ) F1 TG 35 4 2k AR B 98d
(7.00% F150.00%) , VA K AEIE KT 50 2 By &,
EndoRings fiff B 25 7 5k £ AMR W] 1 FAIK
2.5 WFiE

W NE [ P 1 O T4 B A A ) — R S b

E o SRAEZE . SN E R, R
Wi B B s IS, HONR ke B AN B 67 S
B AREERT I RTRL, SR HA A, U2
FNRYT BTy I RR R W EE 25 [ R B . ARAERYTY H i,
AIBEFERE AR KN “S” MBI 7 M RE
— I Z2 R I BEALX BRI, K 1 179 4 B E 4
Jib TR M SC A, K. SC AMR W] B 7H i
(34.20% Fi1 24.60%) , H W F W5 41 9 5% i) (8] 5 J4
(6.52 min #16.68 min) , ZHFEUESE T 40 T-IH7E AMR
WA R

3 BEESERE

B RS e A I A A ASOR R 5 R R
Flh. BRI TIBRRSE mN R . X
WRTEMRAR, DRI E SRR T LR,
BRI ER A ANE T ALEET L DN R 45 B o 22 1) U
LR, ARTER, BBPSPESY N 6435 BBPS W4
HNT~9 ML, W2 TEZMENMERE. Hit,
i 3 U 2% o A TR A R 4 A A ROR 11 B A
2N
3.1 EHROMRBGESER
TEWE R R RE T, R T 3 335 ) S B Jot
B E G EE R R 0
A, HER RPN G SR A B0R T RS 2 4
PR HAT, WM mIEE AR, A
i BEEGY) . RIEEZSY) . AR . A
FI TS PR R R 1, X B2y 3o AN TR] 1)
YEFAMLE], R BNE -  H .

301 Bkt BB IR 2
i E WA, REEAY, . B
(polyethylene glycol, PEG) Hi, f# it H N i £h 2541,
HHUH 2 B B IR R B 22 g i I ok o), i3
i, [, fesEmihsh, mmNEwHE=", |
A, IR K IR 4 L PEG J5 282 i i £ 1 42
FRUE, H i TR PEG Hfif BTACE A BIA 3 %
170 QBT LR 7 N S A o2 e i 5 ) = 1
JR 22 % AR 1 PEG 3K 4 B 0] ) 5 58 R 08l W A4
4 Ao IR PEG B SRR B 50] O LL i8]
B . RIS IRANGTIR M ARSE ) FIPIAPREBAF) (75 F Ak
IMABURMAR, WP FTRERBTIN MRS ) S %, 5
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4 LPEG i HE& B Al Y, H AR F AR A 52 1
B, HRIE 25 RMEEEE ™ B 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 M A B2 AL XU, HAE %48 PEG
%, HAR AR S s, BERE IR UFE & 4k
NEEE T REW R, RE IR, AT
OSSHI3 LPEG T, WiLHJr I i e &G H% A0 >
(98.22% F197.66% ) , OSS AT 4 = B £ 216 728 B 4
H3L2 B A REE PEG =1, B MR £ - RE B R
ER VR WO — P B BR ER AN SR £ 8 3350 Y H L
EHERIHE A EE—I 2L E ), HS
0SS Wi HER G HCRAR Y, AR RN EAEFR TR,
HLPEREGy . BERReNEh O IS WOR S EAE T,
B K 3 FIR 2 S5, R E G 2, S E T
T 3R E TR 65 2 LA ARBE IR H A I R
WS IR, BERRGNEREE PEG H A 0 1 18 T T R
4, BBPSPEAr N (7.53+1.44) F1 (7.11+1.42)
g5, ABREAL T B R B T RERR AR Y
B, R (IRESANE DIREAS A FR A NLAE
3.2 Rl R E S I G T T 2
Wy 2 T ]t SR SR R Ao 28 DA e R L Bz A
FL, DN TTHG SR 45 s B E S RE 0, (2 2k 1 s o9 A 3
W, EEARE:. ORI (B nTRE I Jr e
AIGRRRENSE ) FBERAT A (VG A 25 6 R I
W) . RE—IZPORPE L, &5 V8] B RR A
53 L PEG PR [ iz 18 E £ 75 %8 19 BBPS - 43 Fl ]
FEZ 10 o i A o o L AR ARL, EUR FH 2 5 DG Pl B
IR, T2 RN B2 R B T

313 ALk iy 4n. RIBBIE KA RS ER
BRI T g o IR A 38 o S0 PR IR 1 17
SIS IV SR HE I A AR R S ER 430, SEBR e
MBS . — A 7T 266 44 B BEAL 5] 4 L
PEG 2112 L PEG B G FIIRIE IRAL, 45 R os: P
J B ERS BT AR, AR R ZE A8 3 I K R 45 A
BRI & ARG, 2 LA ] S D 2 A
B, WA TE, (R, e
FfH 57k i, SIRINAWASATIEN Z554%f [t T 4 L PEG
12 L PEG + 24 pg r FEHTHI R 2028, W 2H BBPS 7

SRS, BRETREHELZMHIEMRES N EER
= (94.00% F188.60%) , WL 24 152 — B4
HEUE DK AN R RN, IRE B2, Ik,
PEGER AR /MM 7 56, S I i Joa i A i v 4
BET BB R

3.4 AR AEMRIRRAR TR R TR ), i
TRBEZEHE, AVE RV IAD — F kil (FR “R
SRR R ) B E W, AR RN, Lig3 L
PEG &&= 7 ICil RfReN 7 %, A Z B aEIM¥ AT L
MR AR . MH., PEGECATEH R A iiE
HEAS BT R

305 e A s e gL P IR R A A
WilR 4N Fr 7 (sodium sulfate—based tablets, SUTAB) .
PRI BE A LL YD AT BE  (magnesium citrate capsules
and bisacodyl, MCCB). SUTAB J&—F % 74 F 3 1)
FrwlFl, SUTAB S 2 LPEGECA YA MRN %, &
T B RO AR Y, {H SUTAB H 3 & A 0l HE 36
FAK (14.90% F138.10%) V. #R1f0, i FHM &
B, BEEZ R, MELIE B, S5 E I AL
MRBFFE A T 5101, ZBLMCCB 5 4 L PEG 7
EAERRCRAYS, ELMCCB M B o ™7
316 WmE s HF R THEBEZER
(Methylene Blue MMX, MB-MMX) &5 ™42/ 45 1
BRI AT TR RO AR . AL s A
ARG, AR AR T I 5 REREE 50T N5 i b fre
W, fEFEBAMIES. AMEIEGEHES TR
A, A BT/ PMR, A W5, IR FH 200 mg
MB-MMX 20 Jit 98 5 th 28 i T8 A 45 W B A A 41
(56.29% F147.81%) , HHi# ZI/NT 5 mm 2 [ L
v (37.11% F130.90%) . DI STEFANO 2551 5%
KI, MR 200 mg MB-MMX J&5, 5% WHIA B 3514
RZIRIE. 5 —TF 5 AT 10 45 4 % 200 mg
MB-MMX A3, LA il R 45 W 26T J5 DNA 45
BifEm, 45555 MB-MMX R S3 DNA B4 45,
AFGT e = 7 25 W —6 Wi T J00 S, 42252 iUV VT sl iz
PRI 5 2R ARG YT B AR . HAT,
ZZY G R R TR A T E— 2 s, X4 B
RS IS RS, AT AT RFEA A HT S PSS
— A
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RIMEZ, BEEERAMELZ, W 5%k
Pl I, GESRMAEE  mAGE R . AN RN
e AR B A 32 T v O W T TR TR R R A SRS 11
Jilal. il EE RS A THORICRZ 5y, AR
B, AMER—F %, BiES R AR W
I, F T RBFASHEIL, AWBUR, SChthmia ik
B, RSB, MAGER B RS TR,
A REA R = i A B, BEARSS B PMR.
32 BEBEEEZ
320 AR E R T ) —
R, —Jrif, FEFRIGK, AR TR
iEG S RE I N . AR RN 102, i ER
ANEBERFE S, HFRET, KT 658 A
T IE MR AT ARE R (56.40%) it TAREE A
(43.60%) o HAF1 J2 75 Ay 52 1) i 8 1 45 AS 2 () 2 ST
fERRNZE, WMAATESRW. H—hm, mikEErNEIE
JEZ, TESNFMESE, A FEUAERR TR 2E, 2
Mg CebtRsh bk Fie B FE M PR &%) 1)
FEAE, S350 E RS 25 AT 52 PE A8,

322 AR e 1R PR AR A OBE RIS FIIE M B L R
B BT TR R PRI R v O IURE 23
815 WG S, 5 R, 5 S SR R
SR E EMERAE, mE s, BB
R AEFRE I A T, A T 325 1)
WEPRIP BB 1 BBPS PE4y, K3 : WEIRMG 3 i i
AT R IR 25.85%. HAL L E B ) IHEAE T
JIGEEOL, B TR 2E . A AR — TSR]
FAEFLPE 4> R SE (constipation scoring system, CSS)
X 1054 2 SBFHATE Y, KM CSSPE G, 1
EEE R, BEREZHEANLE, S E
PEPEBER A 1 T T 2% SR O XU ™, 55
Hb, ZERnsEk AT 3 RA BT R 2525, wId i iE i
AR 5.60%7

323 HA BRT LIRSS, BRAE. IRATE
2y A A ) T PR A RS R A s 55, SRR
J 3 A T A T

pE(R 5 E I PMR i R ER IR RUIEHE

AL BT
ALPE R B EERAY <58 —XUIRIE ", 7T LK

4

41

CADe VE ] H M B AT UPRIL . BT, AL AT SEHT
FRic ] Sekt, TREMNKI BRI DY . OGN
RRHWIEE, LR R R X,
HW, X THES 2 RN R RPE RS, Al
MR VE T s TR DR, Fm, ALATHER
HITAS P T HE A I L, SR e 5 P B s I e e A
AT, [, ALEREHEAT BT it fs b, IR 52
1 [E1 S B S 1 R o 2o 77 i S 1 T M 1 o (=N 7
PMR[IQ‘ 26]0
42 WEIERENNA

XTI A A R, AT I R s T IR AL
PR S R TF A EE L SR, XA T AR RIS I Bkt A5 11
B, N IR T RE 23 W o SR IR,
IEBRFEATEIR, X TAMZE . BRI = A
&, HUL ek FH EVC B EndoRings, PRI <43
o “PRIR” S5 BE A R TR R AR R S X, BE Al
IR IR R A RSB W 2 7, X T RS,
Jo k% SR IR ER R, W RER G-EYE RN,
FIHIBREE e A, ARATRRE BT,
4.3 PFiEEEHRONTELIERE

XFTAREWS KT 65 %« A WH IR sk RN 1 5 0 5
TR AR, EIE P4 L PEG 20U, sifik )&
PEG I A FIB I IR AE AL 2006500, B0 DR35S 175 B2 1) IRD
W IOK R, IFR RSB 1, X TAER L E
BER P FI T RS 2 AR XU AHE, W] 25 i 0SS BAIR
it PEG KA HUIR AR 852 Jr D P B AR B, MM 42
1o B AP AT IS Y X OF R AR e
(hn: BRIk AR S ) , AT MB-MMX ST 4,
DASE o 75 T L EERS

ZE BNk, dEEmEEK AR, 25RO RS T
G e AR T 2 H WA IR . HAT, ALRS.
78 Vi il B 2 R A 35 6T BEAIR S EL PMIR (94
B, B —E R R, 25 nasxd 2 A s
LER PRI, SRR AR PMR FIHE = 7 18 1
P A TR, BAEEMIRIRE L. Rk %
AL B N ARG Ay | g it i I 2B RIS i TV i
R, = FH AR PMER AT AL B PMR RCR
PR S A A T, RN B 00 A R A
FET 3, I/ GO 23 e fH
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