— 690 — FPAEE AL N B R 2024 4E9 H A 41 %55 9 ] Chin J Dig Endosc, September 2024, Vol. 41, No. 9

S

T Z RSN EMR N T3 et A2 W
R PR AR ST (5 AU
M R MR EEFE TR

KK FARERGLAH R GEBALEEE TR T, KL 430060
BAEVEH : T4R], Email : yuhonggang@whu.edu.cn

(FE] B M FhEE T 2R N B RSB 19 N T8 6 B MR M AR 2 Wi Y 4 L
WAL RE S5 3 T HBES YR BUE (R e MBS IR VRS WK AT IR . ik IEE RO AR B
Bg P A5E 0 2018 41 3 H 22 2019 4F 12 A W] 463 il F8 35 19 3 267 3k (GG AN 555K A% 1 7S Ty 2
9 28 R A e 1 9 8 BRG , F A 1 11 G TRMGOR 553 R PR 11 B 2SR 8 (A 20 0 355 T R A
AL o A — AR Y BN 55 R BUSR L MG, A 2 B R AiE il A A5 (RS Al ) |
il FH 2020 4 3 A 2 2021 4 3 A 18] 97 1 i (102 5748 ) 1 696 Tk EMBAE R S IR 4R |, Huds Bpi s
AT 5 22 A5 25 S A A5 KT R0 A8 KT U0 B e M AR R 2 s ie . U 20224F 1 &
202246 H W10 80 141l £ 3 (80 /578 ) AR F Bt , FH T FLAR S5 AR AR A | 2 ARASAST R 7 44 P 8% I Ui
TELER AR KT B IR e AR 2 Wik e . SR ERMRINRAE h , Z RSB EEOK T2 W E
Jie e PP 78 ) S A R 20301 84.969%(576/678) .86.89% (1 220/1 289 ) , 115 T 55 it S M TR By 53
JE[63.13%(113/179) , x’=42.81, P<0.001 | FI#E %[ 80.59%(353/438) , x’=10.33, P=0.001 ] , [Al FEf F
OGRS 5 [ 70.47% (74/105) , x*=13.52, P<0.001 | R/ [ 67.82% (175/258) , x*=57.27, P<
0.001] . 2 #5025 450 AU 78 55 A8 7K S 12 W ) R BB e S5 B RO 1 23643 391 O 87.509% (28/32) . 88.57%
(62/70) .88.24%(90/102) , 4% 5 Ji (*=22.99, P<0.001 ) FIHfER % (¥*=19.06,, P<0.001) 125 T~ 1 A 5 {H
5SSO 8] 25 S T GE 45 L (P>0.05) o AERATIN b, RS AR AR AR K T2 8 1 g
PR A Y R LR S R AER R 3501 M 95.00%(19/20) .93.33%(56/60) F193.75%(75/80) , 73 B4 T
PR 45 I Dl BT 119 77.149% (108/140) . 79.29% (333/420) 1 78.75% (441/560) , 2% 5 B AT G it 15 L (=
18.62, P<0.001; x’=35.07, P<0.001; x’=53.12, P<0.001) , EL &5 T % 3 P4 85 15 b 19 2 4075 [ 83.33%
(50/60) 1, 2R A G458 X (¥=4.23, P=0.040), £t MEAYILT LR N B EGRE R 102 i il
JAPERRAZIZ MR, 75 [ ARSI A AR h A s 2, ELZEAATINC b O T N B R 34 7K

[k8iE] ATHEAE BEMWEERE; $SHCRlg; S

EE£WE : HE B AR 4 (82202257) s R A TR RE/R G 7500 H (2022YYCJ01) 5 2%
IR L -G R H (2022020801020482) 5 3 IR ALK A itk 4 35 H

An artificial intelligence system based on multi-modal endoscopic images for the diagnosis of gastric
neoplasms (with video)
Tao Xiao, Wu Lianlian, Du Hongliv, Dong Zehua, Yu Honggang
Department of Gastroenterology, Renmin Hospital of Wuhan University, Hubei Key Laboratory of Digestive
Diseases, Wuhan 430060, China
Corresponding author: Yu Honggang, Email: yuhonggang@whu.edu.cn

[ Abstract ] Objective  To develop an artificial intelligence model based on multi-modal
endoscopic images for identifying gastric neoplasms and to compare its diagnostic efficacy with traditional
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models and endoscopists. Methods A total of 3 267 images of gastric neoplasms and non-neoplastic
lesions under white light (WL) endoscopy and weak magnification (WM) endoscopy from 463 patients at the
Digestive Endoscopy Center of Renmin Hospital of Wuhan University from March 2018 to December 2019
were utilized. Two single-modal models (WL model and WM model) were constructed based on WL and WM
images separately. WL and WM images of corresponding lesions were combined into image pairs for creating
a multi-modal (MM) characteristics integration model. A test set consisting of 696 images of 102 lesions from
97 patients from March 2020 to March 2021 was used to compare the diagnostic efficacy of the single-modal
models and a multi-modal model for gastric neoplastic lesions at both the image and the lesion levels.
Additionally, video clips of 80 lesions from 80 patients from January 2022 to June 2022 were employed to
compare diagnostic efficacy of the WM model, the MM model and 7 endoscopists at the lesion level for
gastric neoplasms. Results In the image test set, the sensitivity and accuracy of MM model were 84.96%
(576/678), and 86.89% (1 220/1 289), respectively, for diagnosing gastric neoplasms at the image level,
which were superior to 63.13% (113/179) and 80.59% (353/438) of WM model (y’=42.81, P<0.001; y’=
10.33, P=0.001), and also better than those of WL model [70.47% (74/105), x’=13.52, P<0.001; 67.82%
(175/258), x’=57.27, P<0.001]. The MM model showed a sensitivity of 87.50% (28/32), a specificity of
88.57% (62/70), and an accuracy of 88.24% (90/102) at the lesion level. The specificity (y’=22.99, P<0.001)
and accuracy (y’=19.06, P<0.001) were significantly higher than those of WL model; however, there was no
significant difference compared with those of the WM model (P>0.05). In the video test, the sensitivity,
specificity and accuracy of the MM model at the lesion level were 95.00% (19/20), 93.33% (56/60) and
93.75% (75/80). These results were significantly better than those of endoscopists, who had a sensitivity of
77.14% (108/140), a specificity of 79.29% (333/420), and an accuracy of 78.75% (441/560), with significant
differences (x’=18.62, P<0.001; ¥’=35.07, P<0.001; x’=53.12, P<0.001), and was higher than the sensitivity
of advanced endoscopists [83.33% (50/60)] with significant difference (y’=4.23, P=0.040). Conclusion
The artificial intelligence model based on multi-modal endoscopic images for the diagnosis of gastric
neoplasms shows high efficacy in both image and video test sets, outperforming the average diagnostic
performance of endoscopists in the video test.

[ Key words ] Artificial intelligence;  Gastric neoplasms;  Weak magnifying endoscopy;
Multi-modal
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