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[#H=E] HBY @ RESEFZL M (convolutional neural network , CNN) £ AR SE P B 48 N 55
EMGAPOE fEff AN TR Es e, 773% g 2012—2018 4EJb U ReE AR EEBEL 12140 B % 48
PS8 O N AR R S R, B S R AR T A Tt 00 5 0 R s 20 b MR A i e
W B AT R L 4 28 S ANA G O AR IR B AR . 17 2175 BURAE AU R4, A
JHl CNN ResNet-34 &I 243 244F 45 , i 114> CNN DeepLabv3 B8 2% 2543 84T 45 . 25314005
[) CNN 383 — AR T AN 12 Wi sk g, D4R a0 48 237 4] B A8, k1 091 3k %l N BE B, 11
CNN i2Wi i HERf 3 BURE FR R FHETE S T(E ., &% CNN X R 5w Xm0
R IR AR I TR N 78, 6% (33/42) | TBURRE K 84. 4% (27/32) K¢ 51K 60. 0% (6/10) , P
A 87. 1% (27/31) , BAPETRIIE 54. 5% (6/11) ; T4 B WS W HERI R 4 90. 4% (47/52) ,
THURBE N 92. 7% (38/41) K55 EE A 81. 8% (9/11) s W Tk I B (02 Wi i % 88. 1% (52/59) ,
RN 91. 8% (45/49) FEF-BEA 70.0% (7/10) ;%1 T B BB T M 2 Wiy 86. 0% (43/50) , 1§
R 89. 7% (35/39) FEREN 72. 7% (8/11) . BT A MHASE ARy 42 s, &5 CNN Af
DIAE Sy B0 B 9 T At B 95 7 P B LA DRl B TR 3 ik AR e, e e s

[Xgim] ATHERE; BHMWE,; WHEsE; 2l SR

E£WB b R R ERHE I3 & R 54 (BMU2018PYB014)

DOI; 10.3760/ cma.j.cn321463-20200611-00280

Diagnosis of routine endoscopic images of gastric lesions through a deep convolutional neural network
Zhang Liming', Zhang Yang® , Wang Li' , Wang Jiangyuan', Liu Yulan'
" Department of Gastroenterology, Peking University People’s Hospital, Beijing 100044, China; °Internet
Medical Department of Aixin Life Insurance Co., Lid., Beijing 100043, China
Corresponding author: Zhang Liming, Email ;. zhlim315@ 163.com

[Abstract] Objective To develop a deep convolutional neural network (CNN) to automatically
detect gastric lesions in endoscopic images. Methods A CNN-based diagnostic system was constructed
based on ResNet-34 residual network structure and Deeplabv3 structure, and trained by using 17 217 routine
gastroscopy images. These images were from 1 121 gastric lesions of five types acquired in Peking University
People’s Hospital between 2012 and 2018, namely peptic ulcer (PU), early gastric cancer ( EGC) and
high-grade intraepithelial neoplasia (HGIN) , advanced gastric cancer ( AGC) , gastric submucosal tumors
(SMTs) , and normal gastric mucosa without lesions. The trained CNN was evaluated through a test dataset
that contained 1 091 routine gastroscopy images of 237 gastric lesions. The accuracy, sensitivity, specificity,
positive predictive value, and negative predictive value of the CNN were calculated. Results The accuracy,
sensitivity, specificity, positive predictive value, and negative predictive value of the CNN-assisted diagnosis
of EGC and HGIN were 78.6% (33/42), 84.4% (27/32), 60.0% (6/10), 87.1% (27/31), and
54.5% (6/11), respectively. The accuracy, sensitivity, and specificity of CNN-assisted diagnosis of PU
were 90.4% (47/52), 92.7% (38/41), and 81.8% (9/11), respectively, the outcomes of AGC were
88.1% (52/59), 91.8% (45/49), and 70.0% (7/10), respectively, and those of gastric SMTs were
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86.0% (43/50), 89.7% (35/39), and 72.7% (8/11), respectively. The CNN’s recognition time for all

images of the test set was 42 seconds. Conclusion The constructed CNN system, as a rapid and accurate

auxiliary diagnostic instrument, can detect not only EGC and HGIN but also other gastric lesions.

[ Key words ]

Artificial intelligence ;

Convolutional neural network

Stomach neoplasms;

Peptic ulcer; Diagnosis ;

Fund program: Peking University Medical Youth Science and Technology Innovation Development

Platform Fund (BMU2018PYBO014)
DOI:10.3760/ ¢ma.j.cn321463-20200611-00280

UTAE R Bt A 3 [ 25 A B b0 19 38 28 K R
SE%, R BRI WK AR EAH X
BEZWIK-Z 2255 I H X i Tz 25 F &
F1%) P 5 I T B A2 008 1) P i 901 1 2 WA 5 T U 52
TRV IR i, 7 2 2 UL S Bz e T 2L 35 B
PR B RN B R, Sy — T, FEFRE R
B Gy, B8 T A R 2 58 MR B 8 Pk AR
THACTE Sz | 8 R ET oR | F Jre 101 o 55 UL
B2, 5 50 5 R A L, 33X 6 AR 12 W FE T
AN AE H R AR SRR —#8 . AT LA
—FirbRE HA2 W w0 B2 Ik ROk 35 Bl B2
SERGS T, I Y B 2 U T AR B A e — N EASHR T
Ay 7] L,

ITAFE 2K, DL TR B 46 B A 282 X 4% ( convolutional
neural network, CNN) S8 A A T3 58 £ R H s
TR R IE A D T A BB A T A
FOKE R RITE B 5 AR 5 B2 40 sl 2 B
R, 7E B g (2 R4 A O BE MRT BEROFEA
OIIRED Ay el AT N T RE R T
THALZ 52 N B2 R A2 W D7 T /Y BIF 50 A7 AH 5K 4
M RE B ARy I BR A oy R A T R
B IE Ab, TN TR BR A B2 K T Ak v
S IR T g N T R A N B R 0 ik
B, AR IGE L CNN BoAR | SEHLE R 48 N BT
EUG PR ER RN TR A Bz .

ARERHE

— M BOR

LANZRAE U dE 2012—2018 4E7EdL 5T K AR
BEBEFRIZ ) 1105 Bl E /Y 1 121 615 9 28 N B ]
GARELEEF, 3 17 217 sk MR, Hoh T 48 W %6
JBE2 554 5K, B E 9 K 2000 1 K N A2 (high
grade intraepithelial neoplasm, HGIN )5 639 i i &
W19 2 766 5K, FEHE T I 3 058 5k, I APk %
3200 7%, BRICHIZE B RGN kK 2 e

1ANRAE , 1 ARAE T L2 B R G AN R A B
BN B OBE S AOIRAS, 1 AN AR AT DL R — 3
Gy o WARRUE FRUE OB IEIR . HEBR AR R A
BREMG A LR Y N B RS, USSR B 5
BV, B IR 45

2R ;AR SR B 2012—2018 4EJbRTK2E A
RBE B 237 5] B 6 78 N B RS R B 51 b e
aAE B 34 ), AL RO 52 B, LI g
HGIN 42 i, ¥t 1 5 98 59 6, B 26T i 50
B, e A FE 1 091 REE,

FTE EURH 2 4 BEIZW 45 10 40 s
IHHEATAR T, bR i 2 AR AR IC 0 28 0 4, JF T %
TEAE P S A KN IR IR R 1), B
A G A AR NS (H A Olympus GIF-
H260, GIF-H290) M AR W82 12 R 4 (H A&
Olympus EVIS LUCERA CV-260/CLV-260, EVIS LU-
CERA ELITECV-290/CLV-290SL) .
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