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Abstract

The quality of colonoscope insertion directly influences cecal intubation, patient tolerability, and sub-
sequent withdrawal-phase mucosal inspection, and is therefore a key component of colonoscopy qual-
ity control. This review summarizes the evidence for major insertion optimization strategies, including
axis maintenance and loop reduction, water-assisted insertion, luminal management through mini-
mal insufflation and suction, abdominal compression, patient repositioning, cap-assisted insertion,
and management of difficult colonoscopy. It further discusses the rationale for developing a standard-
ized insertion protocol and its value in quality assessment and training implementation. Current evi-
dence indicates that individual techniques may improve insertion efficiency and patient comfort, or
reduce the need for auxiliary maneuvers in selected settings. However, heterogeneity in case selection,
operator experience, technical definitions, and outcome measures limits direct extrapolation to the
overall effectiveness of a complete standardized protocol. The primary value of a standardized proto-
col lies in consolidating scattered experience-based skills into an executable, assessable, and gener-
alizable structured pathway. Further multicenter real-world studies are needed to define its compo-
nents, evaluation metrics, and training outcomes.

Keywords

Colonoscopy, Insertion Technique, Standardized Protocol, Quality Control, Training
Implementation

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5|

ZilpR R A HEREMZIANEE TR, HeaREERYHERIIE. FAck WS RG]
[2]. HBABBOR R R A S A IR, SRR AL BRAEEROR, WiEdE . BE 2
LA sRng S5E 22 R RE M [3] [4]. UTEEoR, Mh{RFF SR, ACHBIERA . IEE B, IRISAD). A%
JeIEWINESE BRI 32 2I5GHE, (HAHSGIUESR 2 b T B IHE i [5] [6], 30Xk DU AU 52 il A B 42 (1 R 4
K o AR S B AT N TR OB IE LA B A 0 (8 S B I A AT 488, DU I
REAEREALAN B DI PN IR 2% .

2. GRARBABARNRIE RS LR
21 GRATEARARNEERWE R

Sl BRI . BREE B IR A SR A A 2 R BRI RIS, IFA e A BT B 1R
FEIG[7] [8] i 151l 5 51 IR1 2 A) Pl A M 5 23 2 R B Al o 188 L 2 B3 44 07 526 £l (body mass index, BMI).
P& AR dilpoce. STl B i R S T I I AN AERE[9]. PRI, AN SRR A% 9 N LA
B2 BRG] 5 A% B2 UM A R4, 17 AS BRE PR 46 B 18 B VA B TR E & TR A 2

HRAEH BRI B2 4 A\ B i B R TR 3. BB et 5 m A MR SGR SRR i
HEAJ PRI AL EE, A BAE NIRRT . RE I VRAS A ST R TR, AR ERe /) IRaE
BEERVEGI B e o, T EE RR SRR ML PPN R BHE D TE R [10] [11]. BRI, BRI EA

DOI: 10.12677/acm.2026.1682831 601 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1682831
http://creativecommons.org/licenses/by/4.0/

RR F

P ST BT R, BB s S I AT R i AR

PiEHE % . BERIRS MBI AR & BA B THABORA G, HIPEEA . BB T AR
ZVE[3]. WIXLERIRMEAT T B, A BT AN b E R A B R, A AR HE AR N R AR H I
KRR

2.2. GRATHENDLAL SRR HOE MEERL

Sl BiAm AR AR R AE SR PR B S, T2 75 2 SRl D R A P2l i 5k, e
BTN B2 PN 5 B M RIA RS H AR o /S [F)SREN RS o L A&l 5OF A AHE, BRSS9
JEAe . AAREABRAE, WA B NS E E A

B ORFF 5 A A A A B BURSERE SR JEUN, 5 Sl g B B U A BRI OR 45 HERE A
Riftids o R ESE B3 PEAN BT B Wi A SR SR P s ], SRR T R & B el 4 b i TS
AURYERF B SR L, ARSI AR L AR AN & M A S SRR IR A B Al o X — SR SR A [ F
ENVETH R, T2 Jo SR 1 A TR A B SR e 412 (1L A% 5 4% B2 A

KA B AR B IR BON SR LA DT 17, B B K RENUK A HIA[12] [18]. SR s
HEG, AABIBOAR M 3 32 AR ILAE IR Am A SIANGE D5 R T B2 A S 7008 vl BV A SR b, (H
FEAS e T G VR e R R TR 2 5T B E i s B A oAb, RS AR AR A B BEAERFIR Y TOIR
&, IR AR 51 I A IR SR LS RGP M ZE RS T IROR AR SRR R A SO
JREFEAR T A — 2 0, (H AT REEAAH A I 8] B0 SR AR I TRI[14]0 BRI, KA B e HoR /KA B mT 15y
RS T2 IARAL SR, (H & A ARSE BB T 52 1 RS MR A I i P R AT

DR WG] B TE BN AE SRR BRI . e S e R BUB YK A A
BB NG, D R R 46 A0 A e B SR B3 BE A M B HERE 2 AR o 5 A S R A R EL, R
T8 P R R NG AE P B R R

FE IS By A A A RS P R i 8 i 4% 75 S SR R R 50 T ] T O R B
SAF[T1[15], & WIME I T e o 5t S AL T« 43T SR N B A e kR B AR B S R HE[16] o
BUAIESE S, IS it ) 5 30 70370 S5 b i 8 B 37 I 1) sl D Bl B R, Rk e A R B AR
ANELE AR TR

PR AESR 00 (R S A PTG PRI 52 22 L s 2 R X b A 24 55 DR R L IR
AL ARAT AT A ARG 4 78 e e B B 1 AL PR AR N S P S P, AR A S KB 4
i WGl B AR B UINE SRR A R 8] [17]. X T REARAEET R, A W R BR
PRI A0 R, AR o SN B SRS Jim 2 A2 45 P B A7 LA v e I [ 18] R o 5 Ak 2 ) 6
FFARRI R B INEAR, HRAE TR Z LR 127 46 T BOFE R 5850

3. NRIMBARBERELRIE: WEZEESRERFINE
3.1 MNEImMBRAREFENRIZAIEZE

Sl BAm NGRS T R OTEOR ORI RSN, T2 B B, S EE . R
AR 337 S AL FRAEIA T RS I AR . BUA DT FLCOKABY . SBHINE . . G0 % R 40 e 554
TR FE S5t (S SR AR, (H ZBOESR I ISR — 1A . SsER A SR T, AN RE ELHEIE R
R BRI R A Rk . DI, AR E A AR A IR R AR, W
—B Rl ATREEET DU R (R D S R AN R SR

PRAEAG IR AR 2220 BB A5 FTHAAT . RTPPAS S AT 5 IR a] S DU T 1% o T PAT DR R AR RE % i

DOI: 10.12677/acm.2026.1682831 602 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1682831

RR F

IR BEIE FB#H 2E SF ARAE /T mIPPAl ORGP IR A PR R I RE L 52 . 10 R it s AT 5 I
WA S 24 N R T 0 A ARG B R B8 B Gs RT S D B SRR FRAEAS [ 4 A 3 FOALAL) 212 R KR
BEAR—H LR EVEAE ARG I M B E SR BT 9 B PR S B L 245 BN 5 I 5 A0 AN AR
YA EEAE[19]

MIRAEZTE, ArdEAGRAR 00 s AR S SR 5, 12 B BUM X — B0 1] AL B $E
T 5 A W 52 BELALA R ) S 4 B, T Bl St B R4 . RETE R B . PR i e B A T 52 M AT
SIS Y Eh SR B S B AN L DA R ) R, LR RIS R RO, B B B A
WS B . XA B TR H A E R AR, (R M3 5T AR A o SR S I A

3.2. FENRENREEFINESIERLF

FRAEALTURE 0 B R A0 B S A DA I R AR PR O T WAL . Bl E R s 52 E, B
IS 1) S AR N3, SEIPORI PR S W BB 320, T < AL SO R S o 4 S Al B 7 SR e ke
AR . 5RO TS A, KX LRI S VRO, SEA BT URUME A B B ] R R
AN it = A [20] [21].

FAFURRIE ] el i o m 2k . A I ey oK. IR IETR AR MBI A T, e 8B
ML A ABSEABY BOFA SRR TARKE AT, BRIRG R . BB B A il v 2 ot s /5 A
SRR SRR ARG VPN [22] [28], ASREMTRAERT R AR CRERE R AR M &5 R . R, HmAR
REVEAT I DAL AR BT A% 0, VTR 1 LR AGL HY 5T 8 ) R R R [ 24]

BRI AN I AT RREME B N N TRV A . BRAE IR AR AN REOGE SR PO BIA E 1, 38 S B
TH . BB G B A 75 SR AT BASRAT 260 o 35 2 — Ui R REAE mi L B AR A B 58 i, B DA B2
&G AN AR A, HHE e AT 5 B IR

IR RE R, HRTER AR SOARE X RIS BRAFE 20 2% Rl st BN SC 7 53 (0 5 Ak
R TR B HIEA FEfEbr el 5, mAR S B 1 B LU BUA ISR 2 PLSCRE “FrifEfl
AR A BRI A I FAANE” X —T7 AW, A BEIE B R — [ AR A o A A [ i
RSt R GE .

4. FRERERIEVIFELNE
4.1. BENFEFINSRIZERNE

Sl B B AR IF AR s iR R AR K, S B T AR S St v R A (Y 4 AR
[25] [26]. A% G I SIS 2R T Kok i SE R A BT A%, (HELA SR LI TE 57, A R AR B EOF A
WERXS LA [ BE 17K, BE PP T 0 385 1 17) W] B8 UE A JEAE bR HE[27] [28].

FRAEACTRREAE B U TP ) S AR, 2 D I3 SR B T T 45 A P A ] R A B A SR . )2 T
e 9 RUHEAE AT AS R BN S EAN ISR, T2 SR Z A RO BR AR P AR RGN . B B a4, T i 2
BRI B . K am NIRRT RSP IR B MR N A, TS I R B Vs T e ) 45
Htede T, A B B B S BARRE 0 JEAREEAT S 15t -

4.2. B2, BERIIGSTERA

IEFRVPAN T H O HE N SRR IS4 T LSRN A s 15t 2 Aili[29] [30] . PB4 1 4% B8 VT £ifi (Direct
Observation of Procedural Skills, DOPS). Mayo £ 4 5 P¥-{l T2 (Mayo Colonoscopy Skills Assessment
Tool, MCSAT) [31]. W82 MEAT 71144 (Assessment of Competency in Endoscopy, ACE) [27]41 5 i N 82 AT

DOI: 10.12677/acm.2026.1682831 603 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1682831

RR F

J13FA T B (Gastrointestinal Endoscopy Competency Assessment Tool, GIECAT) [32]%% B M &1 40 T &,
AN SRS AR, RS AL BEATIERE . AU A AEROR A8 ) SR Y L VPN SZ I R B,
SRAN AT O A% S T B AR PR I R B ) SR AS R IR B . R U IE TSy, BT A I R A
Wi A0 9 G R A VRAN RIS B S5 15t o

SR, AR PPAN DAL VPG “URARIEIE R J7 AT AE — € M 45 PERIBR . DOPS. MCSAT.
ACE [ GIECAT 4 LH FEH TN B EF Be & %24 A R0 58 et I Bidi /e SO SR AR 7, TEHEL
I IVPAN A 542 RO — TR A A dE AL 3 N FE AT [29] [30]. IA T R B o B8 Sy #ih) . AR 13w
AL TR | B8 RIS FE SO ST SE RE JAE AA, AEE HE R A W (R IR IR | ik R 2% A A S mE D45 A
SRR HAT IS DUBEAT H R AR . F2ORBET S ftbic s Bk, s W B R AR 0 73 JF A R L4
S TR TR A AE B2, R DA G X 2 R AR 45 )R 2R IE TR AR E AT, LR R A
208 T G A SR thAh, ISR T H BAR T DU IS B N B EERE SR R, (HHPE S HESEE ok
KRR B AEAS R AT AN LA S5 A N 308405 5] — AR (AR 8 TR SV 4R R, 9 Mk LUKS B 2 AL 52 BELATL
ST 4 By SR U FH B SR V) S D B R SR AT

B IR RIPR,  ARSKHE TR 5 R A R UL R S 2 S LR S VR AR A &R, DU B R A AR AL
TNRAEAR G G RN S RREAR AT HE R IR e B . #ETE B S TR0 5 R B 100« 6 51 406 M
23S 177] | R R 1 7 NV N Y A3 s o Nz <N =B R a:N A RE REs E  S / SE R  as2
T PAT R S B IRAE T OR . TR ER T U E I E R . B E N ) SER R PR A R
TS, AT RGRFE R . VPN I AR ARl RO B 45 2 R IR A g 34 R 23 AT R
AR IE, 4 Bl Bh iV E 7 SR AT BB N IR AR AT BB A R o« RE (THAN B2 T HOR BT B i il 48
br (2022 RO ) ORISR E RSN GG IR G AN >6 70 i K 45 EL W IR th R A
FI N KR AR 48 AR[33], N R FE bR 5 45 R 4R AR A BB SR 4R AL 1 ot 248 BRI o RoRWTHE
A FIE AT A PO SR G VEIMHESE, H45A Delphi &if). ATHEVERF LA AMTERIE, EPDIRER
FIAEARbRE . BEWE LFEBE, DL T A FEFR A R AR U B A 2 Ak

BN GR A W] SR v B L AR I ZR SIS, OIS F TR s Bt . Tl TE R A DL IR
Y5 0 F SN 2R [34] o AELIA IEHE AN 33 3 58 4 B AR R SRR 1A A0S PR AK 55 1 AR I AE AR UL I 2
PR 55 75 Z0FN 3 S 191 S e 2 TR N i sl i, ATV AEAE ZEAE AR RN 2537 sep R — 2, JRIEI FR 8 R It
B R R e E .

PRAE TR FRTE A [ Z A h AR FH A R 7 B AR . W12 s, A E 32 B T AR A
HEZE; X OAREMERMATEE S, B AE TR A ER G TAEREL N R8s szl
BRI S, W AR T RE . 22 IR AR St . Rk, ARdEAEE YIS R 2D FAUE T 5, M
7 S e 2 b ST 4 L SR RR 58 o B B Y B [35] [36].

gk b, MR A I AN AR B . SRR RIRE ) R RS At G — AL, (H R
BRI R ek 2 0], EEEE AR o€ 45 A [37] [38]. BUM B IE B AU BN FL I LR TR, WA
REVE H OO REE A8 B85 FIT A R T B AR b 1) A A B
5. iEERRSREARAE

DA RS B ORI . FESR R BRUIVER A A L S 56 05 T SCRAE AN B AR AL I 2 220,
{HE A BRI S SR A AL o AR I N B 2 50T S BB AR E AN Rl #RAEE FHLA 2%
PETFRISEERCR, FH AR RS PPN TRAR . BRI BOR S KA 245 R 2 [ 2K &R .

A 5 N T8 B (artificial intelligence, Al) T EL 7RG AAS H 38 B W IIRD 57 & S 45t T S —

DOI: 10.12677/acm.2026.1682831 604 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1682831

RR F

SEWE F1[39] [40], W] BE i AR R AR 10 s A0 B Bt B (R A B S Rp[41] o B S B8 T AR S it 5 £
. e FEERR . MR PAT MR R, ANREBARERE B IR AR AL R A & o AT
T AilBeiE ASRAELIRRE AT A SR TBUIE 5 B 155 17 e B RS AR AR AP B AR BGE I 2
O EREWETRIEYT, B B IRR A R BeAMES KR ESE R, I v a SRS 7
SRt UESR LA .

6. FUEBRAREES EIE AT SHA

FRAEAAT N GURE MAIESE BE & 7 Al PRV L, R JRIFDE R 45 & A - BT B A f . J il ik R BUIR 5 )5
EEHFMMCE R HHE LS RTIE, AUE TIRIEE RS HARMREORE, AT ESTHRZ
BRAFFEEPAT . R RS UMPRGEF . HRZIX— KRG, RHEL IR 5 15 B S0 58
R T, T LAy HH 2T A e I3RAEAT

MBI S SR A, BRI E SR R E AL B2 TT FoRBUK, T BEEAR X AN 2 Hoth X 18] 73
AR [42] ARRFRESTTHEIRGIRI B Wk 2 iF WU B S Rty £ 27 . =R EEBim
PlIgEd . LR TR, HAGEMN L, &I RIS IR & W0
LI FERUR AT BE T o5 1) S5 35 DAL ASRRSE 4 Bk DA 72 B K B0 AR R A A S 2. 1K —
BUSEQRAE T brAEALIRAE B30 AN B R T G R SR ML ], 110 AE A% O AR TR — AT 42 T
LR SEPR I R SEH B HERE .

WIS RN IEAE , RE YD B PG S 5 . AL BE ST BOR I RIS
EEMYE (2019 ERO ) MESTHURM . NRARGRI SOREBEMBTREIF S 1 IEAER[43];
R ENH AL A B2 T L 2 AIs AT R R (2021) ) #E— 2B 9 N BRI | 384T 8 BN KRR B ik [44] . O
WA B LY BRBRYT S Hlfabr (2022 FEhR) ) S SpEdE &R R 3% 458 S s
R Sl R B BN R > 6 70 P K 45 L R A SR SN [ X o A2 ) AR R [33] . [ AT SR
TG SEES LR, INRES BAs B A R AL RS V-5 AR RAS: H 4 S8 Jo A s (10 ESGE A A — RE R HK[38] [45] -
R EAE . AT AR F MBS TR AR AR E AR N A S BUA A B R B IR R RS A T
VIRAE S B SR, IR, BUTBEE TR AR E O A AT A A S A R B B, XA
e P IR S 2] L AF TR RN VR 55 AR R s e T Al B SR ) e 3 5 TR S5 R B 1 B = L T 9P

gity LRARAE, ARMEACIRATRRE A A BRI “Re JRIWGE— . SERIARYR” [5G, X =
KR, FRRERATIE AN A GO RS, S TERARIS), TR “RREHIT - IR -
LRI - FPERUGE” PAPAE X R B BRI, B S AR 0] SR AMERZ V-G B R FF
SEGHEA . HIR R SRR IR HORAS A Y S R SO I ISR APA Y, R A ST R e 451 R
B AFIEE B SR EHERITTE S LOER 2 L. AHRIE ERERBEE S XM LA AR D
THPZIER FURANE RS, AEAESRZARERI . B M2 R A AU S I B ER .

FERE TSR] Ly ARRISIAIE 56 T R AT & B B o R A2 7 26 AR ) 22 i S T 7, WIAfE & A
A2 BT R AL S VP R b, JFRIENUE S BRAEE LY. B0 7 sCRUR X EAT 202
rfte [, NAPRRE R TR DR SR S BSR BI AT R E 1, IR SR AR IR R
KRR AT B 0N A DX 85T 428 0 24 B L 37 & AT AT A%, b A0 N AR i) A A Sicie
ANFF S AL S AR (A

7. &8
GBI BOR IR B SR R« H BT R M % R B 4 P I B R . B B A

DOI: 10.12677/acm.2026.1682831 605 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1682831

RR

ORFFS R KA BB 4574 B B R M A AL B A SR AR 1 e IR IR LA, (H 2 HOE R PRk
B B IR 8RS R 45 R 7E,  AT5xE AR B — Se B HEAL S RE CAEAN RN PR3 5t i e T o A HEAL 3
ANGREH EZANE, TR BERMELE AN AT W0 BRT e et 42, I BT
AR INFACTRPHELL . ARRMFIFEZ 0. DEFM LTI, DR K. PP TR
LB RANHEA R o

B oW

AR EE R/ R TR I E (45 : K2024040) N ZH B XEM 2T H (%5 -
YSXH2024KYF123) % B, 7E bR NIES .

E&WE

O iR T RHEOTHRIT H (95 : K2024040); 5 BB IX R0 H (9 5 : YSXH2024KYF123).

SE K

[11 B&EAE, &%, 27, % TE4EEEGE 5512551/ (2020, J650) [3]. A E ¥, 2021, 30(1): 1-28.

[2] Bretthauer, M., Laberg, M., Wieszczy, P., Kalager, M., Emilsson, L., Garborg, K., et al. (2022) Effect of Colonoscopy
Screening on Risks of Colorectal Cancer and Related Death. New England Journal of Medicine, 387, 1547-1556.
https://doi.org/10.1056/nejmo0a2208375

[3] Rex, D.K., Anderson, J.C., Butterly, L.F., Day, L.W., Dominitz, J.A., Kaltenbach, T., et al. (2024) Quality Indicators for
Colonoscopy. Gastrointestinal Endoscopy, 100, 352-381. https://doi.org/10.1016/j.gie.2024.04.2905

[4] Jaruvongvanich, V., Sempokuya, T., Laoveeravat, P. and Ungprasert, P. (2018) Risk Factors Associated with Longer
Cecal Intubation Time: A Systematic Review and Meta-Analysis. International Journal of Colorectal Disease, 33, 359-
365. https://doi.org/10.1007/s00384-018-3014-x

[5] Miller, A. and Anderson, J.C. (2024) Strategies, Technologies, and Tips for Successful Cecal Intubation. Journal of
Clinical Gastroenterology, 59, 16-23. https://doi.org/10.1097/mcg.0000000000002096

[6] Hsu, W.and Chiu, H. (2023) Optimization of Colonoscopy Quality: Comprehensive Review of the Literature and Future
Perspectives. Digestive Endoscopy, 35, 822-834. https://doi.org/10.1111/den.14627

[7]1 Rex, D.K.(2022) Achieving Cecal Intubation in the Difficult Colon (with Videos). Gastrointestinal Endoscopy, 95, 568-
572. https://doi.org/10.1016/j.gie.2021.11.026

[8] Wei, M.T. and Friedland, S. (2023) Strategies to Manage the Difficult Colonoscopy. World Journal of Gastrointestinal
Endoscopy, 15, 491-495. https://doi.org/10.4253/wjge.v15.i7.491

[91 Rodrigues-Pinto, E., Ferreira-Silva, J., Macedo, G. and Rex, D.K. (2019) (Technically) Difficult Colonoscope Inser-
tion—Tips and Tricks. Digestive Endoscopy, 31, 583-587. https://doi.org/10.1111/den.13465

[10] Siau, K., Crossley, J., Dunckley, P., Johnson, G., Feeney, M., lacucci, M., et al. (2019) Colonoscopy Direct Observation
of Procedural Skills Assessment Tool for Evaluating Competency Development during Training. American Journal of Gas-
troenterology, 115, 234-243. https://doi.org/10.14309/ajg.0000000000000426

[11] Ward, S.T., Mohammed, M.A., Walt, R., Valori, R., Ismail, T. and Dunckley, P. (2014) An Analysis of the Learning
Curve to Achieve Competency at Colonoscopy Using the JETS Database. Gut, 63, 1746-1754.
https://doi.org/10.1136/qutjnl-2013-305973

[12] Hafner, S., Zolk, K., Radaelli, F., Otte, J., Rabenstein, T. and Zolk, O. (2015) Water Infusion versus Air Insufflation for
Colonoscopy. Cochrane Database of Systematic Reviews, No. 5, CD009863.
https://doi.org/10.1002/14651858.cd009863.pub2

[13] Wang, G., Chen, Z., Li, Z. and Yu, X. (2018) Is Water Exchange Superior to Water Immersion for Colonoscopy? a
Systematic Review and Meta-Analysis. Saudi Journal of Gastroenterology, 24, 259.
https://doi.org/10.4103/sjg.sjg_52_18

[14] Fuccio, L., Frazzoni, L., Hassan, C., La Marca, M., Paci, V., Smania, V., et al. (2018) Water Exchange Colonoscopy
Increases Adenoma Detection Rate: A Systematic Review with Network Meta-Analysis of Randomized Controlled Stud-
ies. Gastrointestinal Endoscopy, 88, 589-597.e11. https://doi.org/10.1016/j.gie.2018.06.028

[15] Zafar, Y., Rashid, A.M., Javaid, S.S., Siddiqi, A.K., Zafar, A., Igbal, A.Z., et al. (2023) Use of Abdominal Compression

DOI: 10.12677/acm.2026.1682831 606 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1682831
https://doi.org/10.1056/nejmoa2208375
https://doi.org/10.1016/j.gie.2024.04.2905
https://doi.org/10.1007/s00384-018-3014-x
https://doi.org/10.1097/mcg.0000000000002096
https://doi.org/10.1111/den.14627
https://doi.org/10.1016/j.gie.2021.11.026
https://doi.org/10.4253/wjge.v15.i7.491
https://doi.org/10.1111/den.13465
https://doi.org/10.14309/ajg.0000000000000426
https://doi.org/10.1136/gutjnl-2013-305973
https://doi.org/10.1002/14651858.cd009863.pub2
https://doi.org/10.4103/sjg.sjg_52_18
https://doi.org/10.1016/j.gie.2018.06.028

RR 5

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

Device in Colonoscopy: A Systematic Review and Meta-Analysis. Clinical Endoscopy, 56, 446-452.
https://doi.org/10.5946/ce.2022.304

Nutalapati, V., Kanakadandi, V., Desai, M., Olyaee, M. and Rastogi, A. (2018) Cap-Assisted Colonoscopy: A Meta-
Analysis of High-Quality Randomized Controlled Trials. Endoscopy International Open, 06, E1214-E1223.
https://doi.org/10.1055/a-0650-4258

Sofi, A., Nawras, A., Khan, M., Howden, C. and Lee, W. (2016) Meta-Analysis of the Performance of Ultrathin vs. Standard
Colonoscopes. Endoscopy, 49, 351-358. https://doi.org/10.1055/s-0042-117110

Saeed, A., Qamar, U., Tsambikos, E., Yousuf, S., Kamal, F., Mahmood, S., et al. (2026) Utility of Repeat Colonoscopy
Attempt after Failed Colonoscopy: A Systematic Review and Pooled Analysis. Gastrointestinal Endoscopy, 103, 890-
900.e12. https://doi.org/10.1016/j.gie.2025.11.022

Kaminski, M.F., Robertson, D.J., Senore, C. and Rex, D.K. (2020) Optimizing the Quality of Colorectal Cancer Screen-
ing Worldwide. Gastroenterology, 158, 404-417. https://doi.org/10.1053/j.gastro.2019.11.026

Valori, R., Damery, S., Gavin, D., Anderson, J., Donnelly, M., Williams, J., et al. (2017) A New Composite Measure of
Colonoscopy: The Performance Indicator of Colonic Intubation (PICI). Endoscopy, 50, 40-51.
https://doi.org/10.1055/s-0043-115897

Nass, K.J., van Doorn, S.C., Fockens, P., Rees, C.J., Pellisé, M., van der Vlugt, M., et al. (2023) High Quality Colonos-
copy: Using Textbook Process as a Composite Quality Measure. Endoscopy, 55, 812-819.
https://doi.org/10.1055/a-2069-6588

Kaminski, M.F., Regula, J., Kraszewska, E., Polkowski, M., Wojciechowska, U., Didkowska, J., et al. (2010) Quality
Indicators for Colonoscopy and the Risk of Interval Cancer. New England Journal of Medicine, 362, 1795-1803.
https://doi.ora/10.1056/nejmoa0907667

Lund, M., Trads, M., Njor, S.H., Erichsen, R. and Andersen, B. (2019) Quality Indicators for Screening Colonoscopy
and Colonoscopist Performance and the Subsequent Risk of Interval Colorectal Cancer: A Systematic Review. JBI Da-
tabase of Systematic Reviews and Implementation Reports, 17, 2265-2300. https://doi.org/10.11124/jbisrir-2017-003927

Weissman, S., Aziz, M., Baniqued, M.R., Taneja, V., El-Dallal, M., Lee-Smith, W., et al. (2022) Quality Measures in
Endoscopy: A Systematic Analysis of the Overall Scientific Level of Evidence and Conflicts of Interest. Endoscopy
International Open, 10, E776-E786. https://doi.org/10.1055/a-1809-4219

Siau, K., Pelitari, S., Green, S., McKaig, B., Rajendran, A., Feeney, M., et al. (2023) JAG Consensus Statements for
Training and Certification in Colonoscopy. Frontline Gastroenterology, 14, 201-221.
https://doi.org/10.1136/flgastro-2022-102260

Sedlack, R.E. (2011) Training to Competency in Colonoscopy: Assessing and Defining Competency Standards. Gastro-
intestinal Endoscopy, 74, 355-366.e2. https://doi.org/10.1016/j.gie.2011.02.019

Sedlack, R.E., Coyle, W.J., Sedlack, R.E., Coyle, W.J., Obstein, K.L., Poles, M.A., et al. (2016) Assessment of Compe-
tency in Endoscopy: Establishing and Validating Generalizable Competency Benchmarks for Colonoscopy. Gastroin-
testinal Endoscopy, 83, 516-523.e1. https://doi.org/10.1016/j.gie.2015.04.041

Sabrie, N., Khan, R., Seleq, S., Homsi, H., Gimpaya, N., Bansal, R., et al. (2022) Global Trends in Training and Creden-
tialing Guidelines for Gastrointestinal Endoscopy: A Systematic Review. Endoscopy International Open, 11, E193-E201.
https://doi.org/10.1055/a-1981-3047

Ekkelenkamp, V.E., Koch, A.D., de Man, R.A. and Kuipers, E.J. (2015) Training and Competence Assessment in Gl
Endoscopy: A Systematic Review. Gut, 65, 607-615. https://doi.org/10.1136/qutjnl-2014-307173

Khan, R., Zheng, E., Wani, S.B., Scaffidi, M.A., Jeyalingam, T., Gimpaya, N., et al. (2021) Colonoscopy Competence
Assessment Tools: A Systematic Review of Validity Evidence. Endoscopy, 53, 1235-1245.
https://doi.org/10.1055/a-1352-7293

Sedlack, R.E. (2010) The Mayo Colonoscopy Skills Assessment Tool: Validation of a Unique Instrument to Assess
Colonoscopy Skills in Trainees. Gastrointestinal Endoscopy, 72, 1125-1133.e3.
https://doi.org/10.1016/j.0ie.2010.09.001

Walsh, C.M., Ling, S.C., Khanna, N., Cooper, M.A., Grover, S.C., May, G., et al. (2014) Gastrointestinal Endoscopy
Competency Assessment Tool: Development of a Procedure-Specific Assessment Tool for Colonoscopy. Gastrointesti-
nal Endoscopy, 79, 798-807.e5. https://doi.org/10.1016/j.gie.2013.10.035

AN BLSIT R EEST R 2 HIfeds (2022 k) [EB/OL].
https://www.nhc.gov.cn/yzyqj/c100068/202205/164e6556f6d34c33a3344fec9a2c5074/files/1733999800103 94149.pd
f, 2022-05-27.

Khan, R., Plahouras, J., Johnston, B.C., Scaffidi, M.A., Grover, S.C. and Walsh, C.M. (2018) Virtual Reality Simulation
Training for Health Professions Trainees in Gastrointestinal Endoscopy. Cochrane Database of Systematic Reviews, 8,

DOI: 10.12677/acm.2026.1682831 607 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1682831
https://doi.org/10.5946/ce.2022.304
https://doi.org/10.1055/a-0650-4258
https://doi.org/10.1055/s-0042-117110
https://doi.org/10.1016/j.gie.2025.11.022
https://doi.org/10.1053/j.gastro.2019.11.026
https://doi.org/10.1055/s-0043-115897
https://doi.org/10.1055/a-2069-6588
https://doi.org/10.1056/nejmoa0907667
https://doi.org/10.11124/jbisrir-2017-003927
https://doi.org/10.1055/a-1809-4219
https://doi.org/10.1136/flgastro-2022-102260
https://doi.org/10.1016/j.gie.2011.02.019
https://doi.org/10.1016/j.gie.2015.04.041
https://doi.org/10.1055/a-1981-3047
https://doi.org/10.1136/gutjnl-2014-307173
https://doi.org/10.1055/a-1352-7293
https://doi.org/10.1016/j.gie.2010.09.001
https://doi.org/10.1016/j.gie.2013.10.035
https://www.nhc.gov.cn/yzygj/c100068/202205/164e6556f6d34c33a3344fec9a2c5074/files/1733999800103_94149.pdf
https://www.nhc.gov.cn/yzygj/c100068/202205/164e6556f6d34c33a3344fec9a2c5074/files/1733999800103_94149.pdf

RR

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]
[43]

[44]

[45]

CDO008237. https://doi.org/10.1002/14651858.cd008237.pub3

Dong, Z., Sun, H., Li, B., Zhang, Q., Sun, K., Wang, Z., et al. (2020) Comprehensive Evaluation of the Learning Curve
to Achieve Satisfactory Adenoma Detection Rate. Journal of Gastroenterology and Hepatology, 36, 1649-1655.
https://doi.org/10.1111/jgh.15314

Siau, K., Hodson, J., Valori, R.M., Ward, S.T. and Dunckley, P. (2019) Performance Indicators in Colonoscopy after
Certification for Independent Practice: Outcomes and Predictors of Competence. Gastrointestinal Endoscopy, 89, 482-
492.e2. https://doi.org/10.1016/j.gie.2018.07.032

Siau, K., Hodson, J., Anderson, J.T., Valori, R., Smith, G., Hagan, P., et al. (2020) Impact of a National Basic Skills in
Colonoscopy Course on Trainee Performance: An Interrupted Time Series Analysis. World Journal of Gastroenterology,
26, 3283-3292. https://doi.org/10.3748/wjg.v26.i23.3283

RERML, B, BT, . 4iE R RTa R IR 45 g gk & B E KPR 0], BRI SR
2021, 27(6): 551-555.

Su, J.R,, Li, Z., Shao, X., Ji, C., Ji, R, Zhou, R., et al. (2020) Impact of a Real-Time Automatic Quality Control System
on Colorectal Polyp and Adenoma Detection: A Prospective Randomized Controlled Study (with Videos). Gastrointes-
tinal Endoscopy, 91, 415-424.e4. https://doi.org/10.1016/j.gie.2019.08.026

Xu, H., Tang, R.S.Y., Lam, T.Y.T., Zhao, G., Lau, J.Y.W., Liu, Y., et al. (2023) Artificial Intelligence-Assisted Colon-
oscopy for Colorectal Cancer Screening: A Multicenter Randomized Controlled Trial. Clinical Gastroenterology and
Hepatology, 21, 337-346.e3. https://doi.org/10.1016/j.cgh.2022.07.006

Cold, K.M., Vamadevan, A., Vilmann, A.S., Svendsen, M.B.S., Konge, L. and Bjerrum, F. (2024) Computer-Aided
Quality Assessment of Endoscopist Competence during Colonoscopy: A Systematic Review. Gastrointestinal Endoscopy,
100, 167-176.e1. https://doi.org/10.1016/j.gie.2024.04.004

g, Fd, WIE F PEVEHNREARKRIVRD]. HHEHELHAESIE, 2015, 32(8): 501-515.

WA BISTT HR IR R R & EAYE (2019 4ERRD [EB/OL].
https://www.nhc.gov.cn/yzygj/c100068/201912/9be34a67211b4ce9a3344ch85638e987/files/1733999173171 88380.p
df, 2019-12-12.

B X EA BT mESO, FEENSNRENS 2, PREEFSHEGNERESE 2. PEELAESITH
DZAIEITHR R (2021) [J]. AEEIL B4, 2021, 38(6): 421-425.

EW, ESE, B, & RS EATIEEI, RSl bR BEEER¥E¥R, 2023,
44(3): 265-271.

DOI: 10.12677/acm.2026.1682831 608 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1682831
https://doi.org/10.1002/14651858.cd008237.pub3
https://doi.org/10.1111/jgh.15314
https://doi.org/10.1016/j.gie.2018.07.032
https://doi.org/10.3748/wjg.v26.i23.3283
https://doi.org/10.1016/j.gie.2019.08.026
https://doi.org/10.1016/j.cgh.2022.07.006
https://doi.org/10.1016/j.gie.2024.04.004
https://www.nhc.gov.cn/yzygj/c100068/201912/9be34a67211b4ce9a3344cb85638e987/files/1733999173171_88380.pdf
https://www.nhc.gov.cn/yzygj/c100068/201912/9be34a67211b4ce9a3344cb85638e987/files/1733999173171_88380.pdf

	结肠镜标准化插入流程的循证基础与培训转化
	摘  要
	关键词
	Evidence-Based Foundations and Training Implementation of Standardized Colonoscope Insertion Protocols
	Abstract
	Keywords
	1. 引言
	2. 结肠镜插入技术的影响因素与优化策略
	2.1. 结肠镜插入技术的主要影响因素
	2.2. 结肠镜插入优化策略的循证基础

	3. 从单项技术到标准化流程：构建逻辑与质量控制价值
	3.1. 从单项技术到标准化流程的构建逻辑
	3.2. 标准化流程的质量控制价值与证据边界

	4. 标准化流程的培训转化价值
	4.1. 能力导向培训与流程框架价值
	4.2. 过程评价、模拟训练与分层应用

	5. 证据局限与未来研究方向
	6. 标准化插入流程在中国推广的可行性与挑战
	7. 结论
	致  谢
	基金项目
	参考文献

