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Abstract

Objective: To investigate the effect of artificial intelligence (Al)-assisted colonoscopy on detection
outcomes among endoscopists with different experience levels. Methods: This single-center retro-
spective observational study included 1,093 inpatients who underwent colonoscopy at Inner Mon-
golia Autonomous Region People’s Hospital from September 2021 to September 2022. Patients were
divided into a conventional group and an Al-assisted group according to whether Al was used during
colonoscopy. Endoscopists were further classified as senior or junior according to whether the cu-
mulative number of colonoscopies performed before Al implementation exceeded 10,000. Polyp de-
tection rate (PDR) and adenoma detection rate (ADR) were defined as the primary outcomes. Overall
comparisons, stratified analyses by experience level, comparisons between the early and late phases
after Al implementation, multivariable logistic regression, and difference-in-differences models were
performed. Results: Overall, the Al-assisted group had a significantly higher PDR than the conven-
tional group (61.6% vs 54.5%, P = 0.023), while the difference in ADR was not statistically significant
(43.6% vs 39.1%, P = 0.160). Stratified analysis showed that among junior endoscopists, the Al-as-
sisted group had a higher PDR than the conventional group (64.6% vs 56.2%, P = 0.041), whereas no
significant differences in PDR or ADR were observed among senior endoscopists. Multivariable lo-
gistic regression demonstrated that Al use was independently associated with a higher PDR among
junior endoscopists (aOR=1.63,95% CI: 1.07~2.48, P = 0.024), while no significant associations were
found for the other outcomes. Comparisons between the early and late phases, subgroup multivari-
able analyses, and the overall difference-in-differences model did not show stable statistical differ-
ences; however, in the late period among junior endoscopists, the Al-assisted group showed a higher
PDR than the conventional group (67.0% vs 54.8%, P = 0.038). Conclusion: Al-assisted colonoscopy
improved polyp detection, and this advantage was more evident among junior endoscopists; its ef-
fect on adenoma detection still requires further validation.
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2.1. HRMRS TRk
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KH SPSS 25.0 AR T Gu it 43 b . THETRILAYEL £ FRifE RN, A BRI A t 450
THECE R LLBIEORN 5 o bR, LI ELBCR T @ K6, AR SR Yates % 411 K5 1F 5% Fisher F& Bk 56 o
FHZ & logistic [0 Hr P4l Al 46815 PDR. ADR fAHE, AL IE G L% L (aOR) M 95% E 15
[X [ (95% Cl); KX E Z A B o3 400 B IR S AL BAE I SR 45 R 2 A0 &, FEROEFE . 1
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Table 1. Comparison of baseline data between Al and conventional groups
= 1. Al LAFfE R B B RRIEL R

LD (BG4 (n = 437) Al #(n = 656) P&
ER (D) 60.06 + 11.31 58.87 + 11.11 0.086
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Hn (%)] 248 (56.8) 376 (57.4) 0.880
BMI (kg/m?) 2352 +3.45 23.70 +3.24 0.585
AW [N (%)] 117/273 (42.9) 182/416 (43.8) 0.879
AU [N (%)] 89/262 (34.0) 135/407 (33.2) 0.897
FHHGAE H [N (%)] 57 (13.0) 73 (11.1) 0.388

E: BMIL MR S AN s 4z AR B A S it .

32. B EFERRTELR/ER

2 BRI R, G S Al TR T4 %R Boston V143 BB B (8] J5 T 22 38 L Gi T4 5
X, AL L BRI HAG) B ST v TR S5 40, (78.0% vs 31.8%, P < 0.001). fEFELE R, Al 41 PDR & T1%
4121(61.6% vs 54.5%), ZRH Gt #E (P =0.023); Al 41 ADR & T4 4:41(43.6% vs 39.1%), {HZER
TGt (P = 0.160).

Table 2. Comparison of endoscopic procedure and outcomes between Al and conventional groups
= 2. Al HFfE SRR ERF R EELBILR

Lo Fe G4 (n = 437) Al 4(n = 656) giit& P g
EAER BTN (%)] 186 (42.6) 280 (42.7) % =0.000 1.000
JFREE[N (%)] 139 (31.8) 512 (78.0) 22 = 230.924 <0.001
Boston $F4 6.02 £0.18 6.01 £0.15 t=0.800 0.424

IR BE A [A] (min) 8.56 + 1.64 8.58 +1.43 t=-0.195 0.846
PDR [n (%)] 238 (54.5) 404 (61.6) 22 =5.201 0.023
ADR [n (%)] 171 (39.1) 286 (43.6) 2 =1.972 0.160

3.3. FEEHEIFEAELR

L INEEER, SERENLSGHS Al 4175 PDR fl ADR 71 Z R B GH¥ = s RFE®%
JZW, Al 41 PDR & T £ 4 41(64.6% vs 56.2%), 7% 57 Gttt & (P = 0.041), 1M ADR % F L4t i
4%:)‘(0

Table 3. Comparison of primary outcomes between Al and conventional groups stratified by physician experience

%3 TRIFEHREMZEA Al A5 EFETEERILR

=3l ey Fegi Al A GiitE P1E
AR T PDR 97/186 (52.2) 161/280 (57.5) %2 =1.087 0.297
AR T ADR 69/186 (37.1) 118/280 (42.1) ¥ =0.984 0.321
A5 PDR 141/251 (56.2) 243/376 (64.6) ¥ =4.181 0.041
A5 ADR 102/251 (40.6) 168/376 (44.7) 22 =0.846 0.358

3.4. YEZEAE Logistic B4
%4 oy EZ K logistic FIHA TR, fERFEREINZEAN, Al PDR Fh s 62X (aOR =
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1.63,95% Cl: 1.07~2.48, P = 0.024), H A4 RERERGHE L.

Table 4. Stratified multivariable logistic regression outcomes of PDR and ADR with Al by physician seniority
# 4. FEEZEITH Al 5 PDR. ADR B9 E % FE logistic EJFZER

2 EEEH aOR (95% CI) P{H {REEH aOR (95% CI) P{H
PDR 1.57 (0.91~2.70) 0.105 1.63 (1.07~2.48) 0.024
ADR 1.32 (0.82~2.13) 0.254 0.95 (0.66~1.39) 0.806

Vi BERACIEAERS . PERIL R T BRI Boston P IR B H] o

3.5. BifGHA PDR EEE

%5 BoR, fEERIESGAYT, PDR B 57.6%% = 51 54.8%, =R TS24 (P = 0.745);
AT Al W] 62.2%F 2 )5 H1 67.0%, NG R ZE R LG22 8 X (P = 0.388). i Hitkgdl
M BT Al 211 PDR fEWIA S 5 I 2 18] 22 S 35 e g vt 5 5 (9 ) P = 1.000 F1 0.468). [F]—K i Al
HE KA MR ER, REZEVINZE S ST 53 (P =0.482), {55141 Al 41 PDR & T4 4t
H, ZRA G FEN(67.0% Vs 54.8%, P=0.038); =4 SEHIHIAN 5 It B 22 38 o ge it 2 B (5 P =
0.832 711 0.258).

Table 5. Comparison of PDR between early and late periods by endoscopist experience

#= 5 TREEZEEIN Al ARG ERR SR

R AR TR
ZH 5 - - 27 P - ‘ 7 P
B I =3 Gk W1 =3,
72/125 69/126 49/93 48/93
25y
B4 251 (57.6) (54.8) 0.106 0.745 186 (52.7) (51.6) 0.000 1.000
117/188  126/188 77/140 84/140
Y
A4l 376 (62.2) (67.0) 0.745 0.388 280 (55.0) (60.0) 0.526 0.468
7 - 0.494 4311 - 0.045 1.277
P - 0.482 0.038 - 0.832 0.258

T AR ICEAFLE ST ASFZA ) PDR £ Al HIAE 324G o« BEAT A0 52 A1 P AEXS RLAAT BT i ELAL
B NPT 9 IR — i Al 2515 g 2i 2 8] 1 g

3.6. Bi/SHA ADR L%

%6 Bon, TWEERIERIVER, L EgHIER Al 40, ADR EVIS 512 A A 2H A HL s b
Fe ]l — i3 Al 2 546 G20 2 (A EE e o ge it 27 L (H) P > 0.05). Frf, {K4E% Al 4 ADR 7EXI 5
JE WYl 44.7%, EAEE Al ZH ADR | 42.9%[% % 41.4%, {H ERASIS TS5 L.

Table 6. Comparison of ADR between early and late periods by endoscopist experience

% 6. TRIFHEEID Al B BATHA R SHABRER B XL

RFZ AR
2H 53 P P 2 P
1% I Ja A % I Ja A
52/125 50/126 33/93 36/93
R4l 251 (41.6) (39.7) 0.033  0.857 186 (355) (38.7) 0.092 0.761
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84/188 84/188 60/140 58/140
4
Al A 376 (44.7) (44.7) 0.000 1.000 280 (42.9) (41.4) 0.015 0.904
Va - 0.178 0.580 - 0.978 0.077
P - 0.673 0.446 - 0.323 0.781

T ARHEAFRFER. AFRHHE ADR £ Al BFYIHAS I, RATAM 2 AP AEXTRAAT PrRos
B BCRTHMAT AR — I AL H 54 G2 R LEAL.

3.7. WLAWEIRZEE Logistic B394

P T BoR, (ERREHIER . MRS, LS RREEF) . Boston YR IR BN S, TAERARSIAL. EEE Al
M. ARETHE G SRR Al 411 PDR F1 ADR 725 1S5 2 (8] 2 S8 o giih 2% 5 X (35 P> 0.05) . Hr,
EE AL Si4H PDR 1 ADR [£] aOR 4359 0.77 (95% Cl: 0.38~1.60) 1 1.04 (95% CI: 0.55~1.98), mEifE# Al 4
4398 1.53 (95% CI: 0.85~2.77)F10.95 (95% ClI: 0.57~1.57); {REHEAEG2H 5754 0.98 (95% Cl: 0.54~1.81)F1
0.93 (95% Cl: 0.54~1.61), fIREETE Al 4153714 1.34 (95% ClI: 0.83~2.17)F1 1.07 (95% ClI: 0.69~1.65).
Table 7. Logistic regression analysis outcomes of factors affecting PDR and ADR during early vs. late phases of Al adoption

by physician seniority
F 7. FEIEEEIT Al BBYIEAR GEAR AR ARER E#mE R logistic BIYAR TR

A EERT diR e n aOR (95% ClI) P
AR T fegid PDR 186 077 0.488
- e (0.38~1.60) :
AR B 520 ADR 186 104 0.901
- e (0.55~1.98) :

. 1.53

AR 4

FR Al 41 PDR 279 (0.85~2.77) 0.160

- 0.95

EAETR 4

H A B Al 4 ADR 279 (057-157) 0.835
- 0.98

Y %4

R4 B gl PDR 251 (054-1.81) 0.959
e 0.93

Y Y

R izt ADR 251 (0.54~1.61) 0.788
e 1.34

Y 4

R B Al 4 PDR 376 (0.83-2.17) 0.234
. 1.07

Y 4

R B Al 4 ADR 376 (0.69-1.65) 0.778

H: AAEREREGA. WmEE ALA., REREHBREEL ALAS, USRS FPA s, 9
NS PRSI T R T  Boston P43 K AR BE I R HEAT 2 R 3 logistic [F1J353 47 aOR AR IEJGE L . BMI,
WRCHH 5 R TR S R R S 22 RN R

3.8. WEEH D

% 8 N, EEERNLERENNK PDR. ADR WE Z /a8 Aith, (e HA R N HRTE & H
THMEFHLSG 1 F 2L () P>0.05). Hi, SR HIT P EH AT 0.05, £IGiH#E . HE
ENTE N, IBEIE) A SAER rR ) B gt it = (P P < 0.001).
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Table 8. Full model results of the DID analysis for polyp and adenoma detection
8 BARBREBERENNEESSERER

WER 40 =Al  NAFEQO = %) NEIRHIZL]

B Gt MR R By o

4, 1= @A) W, 1= EM)  x MHRETE e [7]

EEVPDR  p -0.211 0.345 —0.504 0.186 —0.003 0.580 1.373
P 0.560 0.243 0.281 0.424 0.786 0.474 <0.001

R#E% PDR B -0.269 0.355 —0.435 0.053 0.008 -0.084 1.017
P 0.349 0.149 0.259 0.781 0.380 0.870 <0.001

HEYEADR B -0.328 -0.057 0.101 0.128 0.004 0.497 0.451
P 0.305 0.822 0.806 0.530 0.657 0.455 <0.001

fiK4E% ADR B 0.049 0.039 -0.003 0.052 0.007 -0.104 0.445
P 0.850 0.858 0.993 0759 0.372 0.833 <0.001

H: WENHAAMNO0=AI4, 1= £5H); NAREQ= ¥, 1= J5l); WENHAN < NG ET.
B[RRI  FE08 « 2 75 5 R BRI« B T PP o MR BT IR ()3T B8 o BMILL WROH k2 R RS 5 DRI sk AR 22 R AN
PN Eih

4, Fig
4.1. FELERELE

A FHE T M A B i B 5orl, W ER RS, BRIMEET 7 JZ LA AL B HIATI 5 ) S ELAL
WAHN TG Z K 3K logistic [0V A W 273 /p Hrag 2N 2T, % Al Sl B4 i B i R BLEEAT 12552,
RSN, Al B4k PDR JHmM %, T ADR ZER ST AE L EILEMER T ZEE, Al R
HEZEPTIREREINR POR; it — DAL RS, ERESREEIT AR AR RS, KPR
FRENMZEN AL PDR TR ARSI B Geit 8 o wiJa LB WAH ARG 2 XK logistic 111
FOREZ 5 3 R WA GE T 42257, AHAEAREE BRI S I RIYI L e, Al 41 PDR i T1% 4841 .

R RN, Al GHBYE HL S ST B4 I B3 5 b B0/ R ) 1 BB R A R IR 1T, 10 L 5
EARAE R RTS8 5 . BEARENLO RS AT Meta AT 35w 42, Al 4B Bh T 52 2 A sl B 4G
R, UHAEBUMRAS P IR AN SRS 9 AL R 07 T 5 ) AR ILAL#4 [10]-[12]. AW FTh Al 4LE A
PDR & T &4t 4L, (REEFTERINZ M) PDR HAWEBOVIIR, SRR T AT F— 2.

4.2. PDR 5§ ADR &R EReInsE[R H

AWHFAE B4 ADR. 73 )2 ADR KAZ BIM T B R WS BIA Geit 2 LI ZE T, $RoR HSet o 3%
K AL R IS A ST N R % . PDR BIRIL Sl Belia R A2 K BLRE /T, T ADR B2 K HLEE
TIRGMAL, R BRI 0GRS B L DIBR SRS AR A B S A 3R #1120 . Ak, PDR 55 ADR &
SRARIG, (HIFANRER]: AU EHRIL “R—EERINAR” , J5# HEiL “ & SR ILEAT IR T = R .
Plk, HSLH AR o %E S PDR 25, 1 ADR RIERGaE G448, BA—Eaiit, Wi
7~ ALERTATRE B e AR BLAETR AS R A6 R 2 18T, 10 AR A R 20 e A D e e A At 5

BE—D %, BT PR BT EITJE N PDR JHTi ADR R ILFEIZD B, $27s Al SE AT REE Se i b il o
W S TR AR R AR, E X LR g kR b T2 R IR e AL SEI BRI RIS SRR AR
SIS RIE AL U, AN R I L, BRI AL, BT REELE AR A R B A I IR
SRS A IR AZ . ADR A1 45 B e T AR 5 1 B BT AR bR, 00 BEAY BOATRE AS RIS B Dy UK
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PRI PDR O HY L — @ R, R0 RS TE BN B IRID A N Aa e 1) ADR 22 5% . i 24 2,
AHFFEARTE DA IS AR B SR AA B AT R 0 a0 BT, R FZR /I . B MR 25500 i 48 A 9 A 3
AT, TR H AT S R B B2 AL MG 2 A A 2/ T R R AR L A IS PR A e PR
BRI PRIGAS . XA TR PDR 15 ADR 45 5N — SO (1 S R ], HARR 52wt 7o f L 2
BE— A FE TR BRI AT

4.3. REEEREHTTRERM

ABEFEd, Al ZERREE L) B 5 T4 S5 4H.(78.0% vs 31.8%, P < 0.001), 25 £H [a] &% 58 H! AR AH 5%
T2 o GARIR, AR Al N IFIEE AR AR SRR SR, 0 A RS A
GrlRIMCE . R SRR e HE . R R A Ty O B A PRIA AR 23 BC A5 DL SE TR 3 K

MIGREEAE S FEE, PRI AT 38 i S A 2 I AR TR BT IE A, D RIS . AN 'Rk A fk
BNFTH R, AT R T N B R R B 2 IR AT« 7R E A BB AL T, BRI AT Lok
BB NES TR WG, RN EER S, mALE 28T oieds. &
H A WP AR B B E R B R 22 . JUHON TR R R 5, BRI Ty SR R Re e YR T, WA
AT H YRR B MR T 5B 2, WTE— @ R FOR AL SERT R 3B INE . 59— 5T,
FREE (RS20 A — AP B “HER A, EAlfe Smp 2. FIRThaE. P HE & e S0
PR R R AL LEAE . BARATIARCAEZ RZ logistic [81V9 J W H 22 40 B0 dholy 2 75 4 FH JRR I 1) 9 A AR
1E, BB AR B MANEZIATHE . Bk, W TAM RS R, FRZMIRMWLE: Al 4
& W R TR i RIS P 7 70N o PDR 4271, 371 Al RN AT RE SRR AR DG IR B8 L A G R4
FaE vEde o B R i N R AL VR .

4.4. FEIEHEIMREZE AT EERE

A 2 15 5 25 5 LS 1) AL B AR 1) PDIR 1038, 1T 7 4 2 6 2 T o UL I RE R TR e 24 L
X2 A A . AR T Y R BB LSBT . AR R B R A 2R,
PE AL SR TN T2 AR B AR BRI b T 2 0 AR BRI SR 0 S5 R (R B, Al 3R
L) SRR 5 5 W B3R ARSI, AT & 520y PDR 42 85[13] [14].

KU 24 AR T, B 2 P R S A LI R e 57 S0, SR AT b AL B
A UL A I S A FEE L BTSSR I o 53— T, BB I I 2% XU 2 M A 3y
SIEF EAGE, FRIERE T IR B S 5 Bk e 2 e R e 6 Ry RO UM 9 th 42
T AlTE G PRIFSE 1 AR LR 26 b, T A B T e 25 07 a0 PR 15]
45. REEERBRY:

ABFFC IS E T 5 T S t PR B 4 s okt MBS ITAE ¥ 40 2 A1 B 52 Al SEBH AR B, JF
A ARLLE . BRSBTS 2 0T S 2 4 A AT 458 R . SRR
TET: AR b0 B SR, BT A F R BRI R B, S e AR AEAE 2
By MBS, RN ESHTEIRIE . Al BRI 50 R4 TR S A, 1
e 52 4 8 ) T TP 75 5L BT 25 STl 28 40T .

5. &5ip

FEAWT ISt SERE G I B 5t Al FBEE s 5 B A AR mdl ok,  HazR eI 3
B B Gy AR T s AE X R ARG R R A (R MR B AR UE A, AR S E RS T B 52 BRI 72 5 S0
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AR RRAE R R FE, 1 72— P UL

=

A

BA
ZAB TR 512 7 1(SC-07/02KT2024157Y) e 3145 32 1R & ki [F) & .

SE
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[7]
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[10]

[11]

[12]
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