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Expert consensus on the clinical application of artificial intelligence system in capsule endoscopy
(2024, Shanghai)
Big Data Collaboration Group, Digestive Endoscopy Branch of Chinese Medical Association
Corresponding author: Liao Zhuan, Department of Gastroenterology, The First Affiliated Hospital of Naval
Medical University (Changhat Hospital), Shanghai 200438, China, Email: liaozhuan@smmu. edu. cn;
Lin Rong, Department of Gastroenterology, Union Hospital, Tongji Medical College, Huazhong University of
Science and Technology, Wuhan 430023, China, Email: linrong@hust.edu.cn

[ Summary] Capsule endoscopy is a first-line investigative modality for small intestine diseases.
Magnetically controlled capsule endoscopy is also increasingly prominent in the diagnosis of upper
gastrointestinal tract diseases. Artificial intelligence (AI) technology plays an important role in the quality
control and auxiliary diagnosis of capsule endoscopy. However, currently there is no consensus on the
application of Al systems for capsule endoscopy at home and abroad. In 2024, Big Data Collaboration Group,
Digestive Endoscopy Branch of Chinese Medical Association organized discussions among authoritative
experts in the field across the country, combined with the latest evidence-based medical evidence, and
formed expert consensus on the clinical application of Al systems in capsule endoscopy, aiming to provide
comprehensive and rational decision-making evidence for endoscopists applying capsule endoscopic Al
systems. This consensus includes 9 recommended statements on Al in the quality control in capsule
endoscopic examinations, the auxiliary detection of gastrointestinal lesions, the diagnosis of small intestinal
bleeding lesions, the diagnosis of Crohn disease, and the diagnosis of colonic elevated lesions.

[ Key words ]  Aurtificial intelligence; Capsule endoscopy; China; Expert consensus
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B NG B2 W55 7 T AR A B8 H o X SERFFE AR
HES) T RN BEHOR B R R, g R Re i W R G
RBaE T RIHER . A BRI AN, ATA R 2
PN B 1 B A B TR R 2B A T I PR A2 W R
A, AMARBTELE G DA B FTUEDE , Ay PR B2 D e 17 e
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(grading of recommendations, assessment, development, and
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PR B0, CIEYE BT < B HEAESREE « 15 HHKF- 100% )

Jie 4% P % R HL 0 L ) TG A8 LR IRURS R, B
e J IRy A T A TE S 1 TSR IR SR I Y
BER AT 7 A I B GO 4 N TR R T Rk
AALFERS 3% 0y B 25 5y 9% 55 S BOR 2 . ALBEARI I AH
SR ek —XERL, ik [ ST AR RS ATRERS
8 B R RN TR BRI 12 KUK

FESEBRI AR, ATH A B 78 e 98 DY Bk 25 1 24 05 Tl
JEFLHE KW o Ding 851 B —T0AF 58 032, 2 I 2k B0
FET CNIN f14 5l B D S R0 AR A A O IE B R R 2 7
7N e 2 P9 B KG 2E (small bowel capsule endoscopy , SBCE) ]
G ALHERAE Wl A BV IR i R
RS R LU A R R RS R A
LU, ATH B 2H 1) /0N P T % PN A A 2 S BRURS) [B) 406 082 T 93.9%
T R R A 1 23 S S R 5 X 0 A I DR S
HIE AR S HEA T RS ATI 55 R AR E , AL% B2 17
Kt R R T 16.33%, Horh Xt T 5 RO ARG SRR S T
5.57% ,%F TAEH 78 S 4 RN T 10.77%. A W54
SRFT, AT AR AR R P B A 1) 1 o 1 1 FH S AN RE A B
FARTHROR R REAL RS L R 2 W R 1 L I RI2
P S S HE .
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HetE AR R UK (%)
— AT B B 44 A A I 4
A3 1 s X e 38 P g s el , S0t Y AT AR TH ) a3 B 1 100
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Wik 3 - B P AL %8 Bh H0 47 P 3 A A A o /N T 28 PR A 8 14 B A PP T T 2 — B 1 90
IR 4 2 %) 455 B0 Fe 4 P B ARG e ) AL B A 7 v A AP A BL L 00 O FH G 5 C 2 75
AT R e N A kU
W3R 5 - LT I A e PR A ) P v ol P AL B0 I 0 e B 5 Akt B2 85 ) R0 B 1 100
FAAR 6 : 7 7 /)N e 58 PR B G 5 PP ik P AL B B8] 2 W/ NI A TR A5 R 12 2%, 3 8 12 A A 1 100
PE , 255 1) A [F]
A3 7 - T LA 5 1A M 20 P B v A ) AL B0 Bl P i s B e L, 4 v B A R C 2 85
= ALSHBIIZ W/ N e AR
WA 8.« HEFEXT AT SE /DN H I 1) 58 25 f Y AL B ) e, 44 g v B/ M Il MR AR 1 A HE 3R AR 4R Saurin A 1 90
G328, JUHAT DABE T i KGR 28 ey H 35 -4 e Ry g ]
WINEE S
W3R 9 - X 1 B () 52 2 IR AR, AR IEA TR E Y BRI A0 P AT B A TR P9 B e LA B 1 85
W o 2 RIS g 430, DL I8t RS 14 P T W, 15 21 st

Bifi % % 725 I %% P9 5% (magnetically controlled capsule
endoscopy , MCCE ) I 07 LA B2 25 ATTX 13 Ak 8 Jise %
BRI 268k H 45 2, B 25 R R G T IR
i 78 Y HERR 12 KT R A5 L R AL E . ISR, MCCE B UH
Bl Sl AN AT 4 J 3 PN B A A SR A IR TR b
THALTE AR PE X R e

VAR , ALF AR TIGH A Jre , mT i il VR 82 2 >0 W Bl | &
G A AT HERA 1T DR 09 ) Bl TR R0 A3 AT , 6 RS 2 N S A
b S S5 U T AT T AR HE I . Kim 55 RSB R T
I P TG 2 M 3 N S U R A T 0 B 5 43 288, A (L TP A
5 R TAL BRI BE 2 ] B R ARG & L R 2R T
DenseNet 169 551, | F 57 (4 % 8% B4 A 78 1 A vh 5
BT BT 90% i FIAR S/ MRS . Li 55 AE T B B
We ke T 3 343 (il JC S e N B UL 1 1 15 4> 1 TH Al i 45
¥, H A& T —T T transformer A ALRETY | AERR PEAR Ao 45 14
BT AR R . % ATAISIILT 99.6% 7 T4
1% 196.4% 119 7 LT 4 550 F199.8% 114 7 WL 14 45 5
B IT 5 R TS BT v R WS ] — Bk

g5 b AUE T 7RI RIS B o B 4 TR d i
B b AT A U B KEIR 12 2 S A AR

(B3 3 I U Y AL %8 B AT i T VE 2 PPAG AR o /)
i P 2 R B A 2 P SO B PPAR T ¥ 22— o IEAIE T 3¢ < B 7
SR« 15 UK 90% )

HE B AR, Na RN ITCEENE T 3
TV i o P i 2 A B 4 an =0 R A 4
PRI A 6 73 9 A i I A 9 2 77 T R W A B o A 9 G
LR 58 MU META DA 1 T 0 45 1 T RS Dy B M A
U IR SR A HATE A — RIS
JE AR n] LU/ i I e B8 B IS A P Al (0 2K
HE R IR E W43, iy H 75 B AL R i I ) Rk 77
22 WUIE SR SAH T AL RGN i 3BV T B AT B 8PPy, /T

VAR 405 J 1) e BsF [ % ] sk S5 BAE X 26 O A TR ZE 5K . Nam
E KRBT IR R I L T — i i s A e
B , RIS UE TR AT 50 5 % ST 43 i BEAH G 23K
H TAEHFME (veceiver operating characteristic, ROC) ik,
L 3.25 VE M i PR 38 43 #4510 3 15 01 43 AT (L s, G SR
N 93%, ¥ 5 B R 100%, i £ T 1 #2 (area under curve,
AUC) ] 0.977(95%CI:0.926~0.999, P<0.001) . Ju %" G5
T — R X FIBARAE  JFE 56 F CNN /Y AT
TR LG R AT S0 AIE , e R T IR 35 6k A T o4 7
A AFN 94.4%, R T i — LI AL G ALKITFHR 2 R
P %P BATE SR 2 4508 AT 500 8 s & 55t T/ i i
P I 3% BE A IR E AT T X L, B e L S0 AR 908 B
R A R B 4y R 3 UL (275% M, 50%~T5% A
1, <50% MK , &5 51 BRSO H & K b, U A B
& 43 3 M 3K 10.7%~36.7% , 1% 43 T M K 28.7%~
60.3%, T ALK 27.7% B9 R85 7 B3P 0 85 43, 29.7% VT4
ARy o T XL AL B A & G W — Sk, 1% A
BEELT 90411 (90/300,30% ) 5 13 % X 45 Hi AH R 0 W7 25 SR ) 1R
A5, Horb 821411 (82/90,91.1%) 5 AT FIKT 25 AASF , H B 1
993 T G0 ALY = RPN A5 54331 95.0% Fl 94.9%
TZBIF 5T U8 B AT B4 9 45 52 S e HL 5 A 2B Ui 1 1k
FIW 22 5 AN K. Ribeiro 2 & T —%F CNN 9 H 3
RERG ARG LI RN B RS ok 8T (BGR
I >90% FY 2k BT L) 38 2 (509%~90% B4 Zh AT L) ARl
B (<50% MZERETT UL, I PRI R T IEE T 12 950 7K
JBE 3 P 5 RGO R el AT I 2R A, 5 3 (i & K — il
AT B B BRUESEAT LUER , 45 R WO I R GE R/ ING T T R A
F B2 89.1% , REUE K 87.6% , 55 514 92.2% .

(R 41 T L HB R BN GRS , 6/ AU BT
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S5 SRR AT R R IRAS BV IR kL 0 R B SR T X I
B VR A1, 7T RE S BUR AR BLAEA s ALK o Bl
3 N B R W i 5, 45 5 IS B N B (colon capsule
endoscopy , CCE) IEA2 20 BUA PEAL 25 1 B B 1) — Fh BB 24X
7k A TR e AL G 25 I B A A B 45 e P
B 1A A (LR T S A B T i v A Ao R R 2 U O
FE QNS R AN BRAR T RE S AR £ T

T b R IR I e P SR A e R R R R
HBABEENSEHNE, LRGBS 2 LEE, Xt
T8 1 U5 B A, AN [ 8 3 O B o R A AN
ARAE AR T 45 M e 3 N S sl 8 T B 4% S TG 25 W i
T R BT SE PP o> RGN A R AR . F AT, it
i /177 1 Y £ 1 ¢ (Boston bowel preparation scale , BBPS) #{IA
Sy 2 38 A 5 W G VA 45 1 TR U I D0 283 SR AR IR 1 i
TGP EM AR R R TR . T R
WEIZHE A, W78 R T 35 F 0] 0L45 W B R Lt g i) =
JERER IR S 2RI . TEEAYSE, H T
Tl 15 85 M R A 4 7 280 — S0 L X — el BT T
45 T W $ N A DU IR E S, TR A 45 T I 58 P9 B B A rh ek
ATV Ve TS 4 2475 . Mascarenhas Saraiva 25 2 JF & T —
FP 5L T ResNet 18 15 HI 25 i i i o 4% 11 8 00 2K UK B2
2B N T A5 I e 34T 11 35 269 i ELSL HE FE]
I RBARAE AT, % CNN KB T s ek T, Ry
H 1%, B 5 E R 97% , B ARAERG F K 95%, AUC K 0.92~
0.97, HH AR HE T — Bl 53 T A I DL I v

() AL B e % A B A 1E 1

[ B3k 51 EEWFE MCCE [ b5 6 F A L% B = I & 31
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G R T NIRRT B Im G sh i1 [ B 5 5, 4T
WMEE, B R K AR 2 AL G4 W B Jo % 4 1
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G s i e 2 PN BRI 7 [ R, 2 Bl R A, 42
o T R A A S R RS R R X TR
FEHEZ ATt 32 s AR AL 5t B a2 e XURS: 14 7 AR A
BE L TEHERRAE 2R , W iERE R MCCE K2 ™. SR, MCCE
Kt 2t SR R A SR, A B IR I Ol T B K By Bl
R P HAER b ) B — Rk R . ALEEARAE B
TE b A i B ARG I R 4l B2 W A )32 g P A Tl R T
— T T I i R L

2020 4F, Xia 25 i F CNN AL T KIS CNN B, 1
WWER T — Bl 2 0 B R AR A sk R 48, TR el
SFPH DLAR  BES ELA  BEIE TR BT . kA
797 5] B B 1023 955 5K MCCE #1455 1 T 2 e i1 450
ISk, ZRGAEZ W MCCE EHMZ 1) B Rk A8 75 T =
U R 0 B, O O RN RR ST 4 S R 96.29%
76.2%. M FIGIREIN, % R G445k MCCE BIR A i
V) A 0, N 44 mso BT, %W IE A STHZ RSk AT

W, K B N RS B AR ERR R
98.9 %", BRI , 1% F GE I AN B IR R 50 4 ok i) — &
B e, Hoaz At A e Fr ik — 2 50 0IE

Xie 25 I FERTHARF T Y SERE L, BB R A 2044
13192 672 542 5K UG LA AR B Sk, et 55
TR A3IRERR 3740153 IR ADLR AT AR 56
UE, &5 F R, ALRBS W 48 M N Be R D2 e ) , ik
PN IR (92.6% L 95.47%, P=0.08) , [F]H}, 7 fiE
B A RETE A PRI KA SRR T AL 5E ) B i 36 L
(833/833 I, 768/853) , K M vl A% B K~ A [A] (8.51 min [t
7742 min)o % b, HESFTE MCCE #6725 P i 1T AT S Il B G
TR PO AL, HEE R TS WA SR A A ) B

[ Bk 6 |4 7E /N i e 3 Py e iy o { Y AL 488 B 59
REBUNgRAL, BARZER IS, IR RIS WiEmRE, 488
B He I8 o R 0 o < A5 R SR+ 15 2EPUKOF 100% )

W NGRS W 2R NIRRT Tk, e
PR AT LAY IR/ N i 1) S 0 A8 L 49 U s g 1B i A
Pk REEY IR KM REARE BHRTRENED
BRI 17 85 5 2 (European Society of Gastrointestinal
Endoscopy , ESGE )& B i 4% FH 1 1T S8 /Mgy Hh I A B J R 22
IS G 5w 2 LG A K /N i e S i ARG D AR e
FNGAE TR A E NG, B R 2 WiE s & G500 v
DO 778 =l B | NI S INVANY: /70 B el S il e
59.4% .60.5% .55.3% 1 55.9%" . [F] A s 4 P9 s ] - EL A
FEHT R IR IR bR v AR B AR A R PR L
MR P 5 I DI B4 I PR 22 36 L ) i i2 BT RE ), iR 2 el
o T PG e B P SRS A TR T B
BEl i) ALY ST UG IE 2 Wk g

Ding 55l F 2 565 {41l & 2 119 280 426 7k El 1% 11 25 Al
BORY, AT LLEE AR | IR % 5 AR AE (B v 57
Az e TR RN I AR S (2 W E R R 4301 R 95.0% . 88.8%
89.2% .79.2% .80.8% .97.5% .91.3% F193.3%. 7E Al 1% Bl
T, 33 P [ U A S A T R A S B (85.5% L
97.9%, P<0.001) , 5 % ¢ N 5% B2 i 19 fig 1 4H >4 (97.9% Lt
96.6%,P>0.012 5) . Choi %" fifi F 3 T CNN AR T B 4
T A /0N i e 8 R B R RS, 7 202 4/ 0N i Jie 38 R e AL
1,103~ (51.0% ) B B DI R B o FH CININ AR 280 o357
SR iE  Hb 63 4~ (61.2%) PR A FHAE 25 S . 10 6
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