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(FWZE] B Sl | ST IR S > 14 1 5i 75 K52 (endoscopic ultrasonography , EUS ) [t
EESHRGE IFRAEHME, Ak RO AR EE Be i Ak P B s 5ot e o b i 5E 2016 45
12 42019 4 12 A [H]1 269 4~ EUS FAr%ort, 7024 : (1) I TUNGEB N85 A 5 205 M
2, o 16 305 TREMS M T432501155%,1 953 sKIEMG T T-43 BIDIZR ; (2) Tl TPl PE RE At B e 4=
B, 44 64, Hirp 1 6065k BRI T40 2 KAIE 480 5K EMEG T /0 E 560 ; (3) FI T PN B [ I S
AT ICEL I BERAE C 5 20 MR, 3t 150 TRIEHMR . EUS B4C(EA 10 4ELL LY EUS #EZ %) TR
BT A TR B .C FTE B T2 i s R E SR, EUS £ RINM
AR EUS BRI (BA 5 R0 B EUS #E480) T SO EHRAE C it BUGE T oy 2 mbmid , 4 R
FHF SR IR T IR . FEOWEARFR G 0 2 MERR % 53 B Dice (F1 F8%0) F1—SchE o0
) Kappa 250, #R ANREHEE B BB 0P WERH 3 94. 1% , JFEHR 5 E1 /)73 Dice
0. 826, M4/ EIHY - Dice 7 0. 841, FEBIRSE C o R B 20 25 BT IR F] 90. 0% , & KN AR
BRI T FSe5 500 89. 3% ,88. 7% FN 87. 3% s KA A IR AN I 43-%] Dice REL5324 0. 740 F10. 859, %
FAT RN 0.708 F1 0. 778, 5 AERTBER T 4030 0. 747 1 0. 875, iAF ¥R BEIT %4331 4 0. 774 F10. 789,
B 55 R K EAR Y, — SR T4 5 i A58 5 0 B D 22 ) i, 1 450 1) — 350 ( Kappa 24X
Ay H0A MRS LR DNR] 0. 823 AR5 AT PR BRI T 1] 0. 840 LAY AR BRI R] 0.799) . 518
FETIRIE T BUS 23 ub g is 7 RS R 46T LU TR EUS Ry FE ], B 55 BUS & 24024
HIAT AT ERR K

(K88R] ATHEGEE; Fusml; PR, WEolsfad; HEY

EEWH ERARP IS (81672387) ; 1L & I AL 570 WAL 34 B8 2% IR IR A 52 0 350 B
(2018BCC337) ; A4t B KA AH 0 H (2018-916-000-008 )

DOI; 10.3760/ cma.j.cn321463-20200325-00245

A station recognition and pancreatic segmentation system in endoscopic ultrasonography based on
deep learning
Lu Zihua, Wu Huiling, Yao Liwen, Chen Di, Yu Honggang
Department of Gastroenterology, Renmin Hospital of Wuhan University; Hubei Key Laboratory of Digestive
Diseases ; Hubei Clinical Research Center for Minimally Invasive Diagnosis and Treatment of Digestive Diseases ,
Wuhan 430060, China
Corresponding author: Yu Honggang, Email . yuhonggang@ whu.edu.cn

[ Abstract] Objective To develop an endoscopic ultrasonography ( EUS) station recognition and
pancreatic segmentation system based on deep learning and to validate its efficacy. Methods Data of 269 EUS
procedures were retrospectively collected from Renmin Hospital of Wuhan University between December 2016
and December 2019, and were divided into 3 datasets: (1) Dataset A of 205 procedures for model training

containing 16 305 images for classification training and 1 953 images for segmentation training; (2) Dataset B
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of 44 procedures for model testing containing 1 606 images for classification testing and 480 images for
segmentation testing; (3) Dataset C of 20 procedures with 150 images for comparing the performance hetween
models and endoscopists. EUS experts (with more than 10 years of experience) A and B classified and labeled
all images of dataset A, B and C through discussion, and the results were used as the gold standard. EUS
expert C and senior EUS endoscopists (with more than 5 years of experience) D and E classified and labeled
the images in dataset C, and the results were used for comparison with model. The main outcomes included
accuracy of classification, Dice (F1 score) of segmentation and Cohen Kappa coefficient of consistency
analysis. Results In test dataset B, the model achieved a mean accuracy of 94. 1% in classification. The
mean Dice of pancreatic and vascular segmentation were 0.826 and 0. 841 respectively. In dataset C, the
classification accuracy of the model reached 90. 0%. The classification accuracy of expert C, senior endoscopist
D and E were 89.3%, 88.7% and 87.3%, respectively. The Dice of pancreatic and vascular segmentation in
the model were 0. 740 and 0. 859, 0. 708 and 0. 778 for expert C, 0.747 and 0. 875 for senior endoscopist D,
and 0. 774 and 0.789 for senior endoscopist E. The model was comparable to the expert level. Consistency
analysis showed that there was high consistency between the model and endoscopists (the Kappa coefficient was
0. 823 between model and expert C, 0. 840 between model and senior endoscopist D, and 0. 799 between model
and senior endoscopist E). Conclusion EUS station classification and pancreatic segmentation system based

on deep learning can be used for quality control of pancreatic EUS, with a comparable performance of

— 779 —

classification and segmentation to that of EUS experts.
[ Key words] Artificial intelligence;  Quality control;

Deep learning

Pancreas; Endoscopic ultrasonography;

Fund program: National Natural Science Foundation of China ( 81672387 ); Project of Hubei

Provincial Clinical Research Center for Digestive Disease Minimally Invasive Incision (2018BCC337);
Hubei Province Major Science and Technology Innovation Project (2018-916-000-008 )
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TEMESE A e e AL T3 B R
BN TR PR IE S8 T NS AT S i R
FETNELY 3.26% , A Js 26 7 4z, HABBRA LT
P R BRI B AR 2 W C R A i
WhEER A AF R AEAR R AR E B Ik T HA2 W iy By
BT DR I g 1) R BT DR e AR 7 A R 4 I AR )
B, 5 CT M MR L, N BE R S R A
(endoscopic ultrasonography , EUS ) J& X il i /s 52 44
P kA H BB i 2 B R R
T R BRI LIS W 2 38 5 2R A R A AU I i
FHEZ , T12 T RE XS R e P F8 87 1) U 36 Jm iy ™
AR . EUS A Ao A2 o 2R B0 1 B i HR BB 2%
&K 2 B IR BN L, R T RIS
b, EUS 5 223 n] BERA T/ B IR 31 A 7Y 12 22 M R o B
PEo TR EUS 19 730 49 A & 9000 57 AR e ny 45 A
FRIFOT . FEBERR S B kL SR EUS A G
R D D G B AR o B HAE S AR S L R G
MAR A R TG/ TARMER IR A
Jri% A0 EUS A5 ARAG 232 B, R 4 EUS
T RYRRRI AL o3I 9, B EUS RIS 32 R HE

B2 X EUS R BRI B, A n] BESE B0 R A9
R, TR A U, O T ARIE EUS B9
AT, 8 SCPRARAE h EUS B AR 2R 1Y
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