* 336 o ] i 2 25 20194F 6 H 5522 %% 6] Chin ] Lung Cancer, June 2019, Vol.22, No.6

DOI: 10.3779/j.issn.1009-3419.2019.06.02 . II{—‘D‘ % E:I: % .
EFRES SN A TESAIECTAZE SR
KT

FrE G5 Ak k&R LW LEB AKRF LLE LH

/.

[BE ] BR58/ LTRSS R I2 IR . T IR 3T W T2 BE A Il 9 285717 460 45
OR JRAGH , X HARE IR T I IR R N B F IR R TS . ADESY BTG SE IR 2 BOR 1 TR e
LT 2493 ( computed tomography, CT ) ik L ARESALEE K H R IIME. T35k R RBERIEBER H
S ERCTISS 155008 2 rh BT 200 Mg CTHE , A2 S s B UE S (1 i S Ba T 45 e 1, e ARSI AL
BRI RS, o rE AR BIEE Ty, ISR A R TR o AT RE AR B e 3 A 31 A 245740 e 2
MR A TN I L R RNHIE . THRE R | BT R I A TR R R R R I A 25 R i, oz
McNemark BT 2 — 8 Z MRS EA B2 S . R 200603k 2 2B e CT A0 S E#G I 25 7 889, o filiz
EATI3344, /NTFS mmEZEAT44200 . N TR RE KLU R R DT AT G 2R S 1009, AT BB 1T kG 52 g
B FRCHBIEEIN (199.19% vs 43%, P<0.001) o AT REEAMER FHPEA S BEEICT 494>, HEBRS mmPA N &5 R R 1S
Ao BRI SLFUREE ST N T BB RESC BB 25 1T TGRS, FA BRI e i 2571 6 RO, 78
HEBR 0 NGS5 I W] B AR B P2

[ £8818 | ITHURZRUG; Iigsr; REES AT Kl

Performance of Deep-learning-based Artificial Intelligence on Detection of Pulmonary
Nodules in Chest CT
Xinling LI', Fangfang GUO? Zhen ZHOU®, Fandong ZHANG’, Qin WANG', Zhijun PENG!, Datong SU", Yaguang FAN*,
Ying WANG'
'Department of Radiology, Tianjin Medical University General Hospital, Tianjin 300052, China; *Department of Radiology, the First
Affiliated Hospital of XinXiang Medical College, Xinxiang 453100, China; *Deepwise Healthcare, Beijing 100080, China; *Tianjin
Key Laboratory of Lung Cancer Metastasis and Tumor Microenvironment, Tianjin Lung Cancer Institute, Tianjin Medical University
General Hospital, Tianjin 300052, China
Corresponding author: Ying WANG, E-mail: wangying486@hotmail.com;
Yaguang FAN, E-mail: fanyaguang7S@163.com

[ Abstract ] Background and objective The detection of pulmonary nodules is a key step to achieving the early
diagnosis and therapy of lung cancer. Deep learning based Artificial intelligence (AI) presents as the state of the art in the area
of nodule detection, however, a validation with clinical data is necessary for further application. Therefore, the aim of this
study is to evaluate the performance of Al in the detection of malignant and non-calcified nodules in chest CT. Methods Two
hundred chest computed tomography (CT) data were randomly selected from a self-built nodule database from Tianjin Medi-
cal University General Hospital. Both the pathology confirmed lung cancers and the nodules in the process of follow-up were
included. All CTs were processed by Al and the results were compared with that of radiologists retrieved from the original
medical reports. The ground truths were further determined by two experienced radiologists. The size and characteristics of the
nodules were evaluated as well. The sensitivity and false positive rate were used to evaluate the effectiveness of Al and radiolo-
gists in detecting nodules. The McNemar test was used to determine whether there was a significant difference. Results A total
of 889 non-calcified nodules were determined by experts on chest CT, including 133 lung cancers. Of them, 442 nodules were

less than S mm. The cancer detection rates of Al and radiologists are 100%. The sensitivity of AI on nodule detection was sig-
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nificantly higher than that of radiologists (99.1% vs 43%, P<0.001). The false-positive rate of Al was 4.9 per CT and decreased

to 1.5 when nodules less than S mm were excluded. Conclusion Al achieves the detection of all malignancies and improve the

sensitivity of pulmonary nodules detection beyond radiologists, with a low false positive rate after excluding small nodules.
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Tab 1 Characteristics of 889 true pulmonary nodules

Variable n Nodules detected by P
Al (%) Radiologists (%)
Size
<5mm 412 404 (98.05) 66 (16.02) 0.000
5mm-10 mm 283 283 (100.00) 133 (47.00) 0.000
>10 mm 194 194 (100.00) 186 (95.88) 0.008
Density
Soild 498 491 (98.59) 188 (37.75) 0.000
Part-soild 81 81(100.00) 80 (98.76) 1.000
Ground-glass 310 309 (99.68) 127 (40.96) 0.000
Location
Subpleural 168 164 (97.62) 84 (50.00) 0.000
Peripheral area 514 511 (99.42) 217 (42.22) 0.000
Intermediate area 179 178 (99.44) 75 (41.90) 0.000
Hilar area 28 28 (100.00) 9(32.14) 0.000

Al: artificial intelligence.
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Fig 1 A part-solid nodule located in right lower lobe, connected to
the bronchioles, 10.7 mm in diameter, 43.3 mm far from the pleura,
missed by radiologist, but detected by Al.
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Fig 3 Thickened, dilated bronchioles located in right lower lobe, false

positive case by Al.

A B 45 7 By = ST T A Rk

AWER S FTRABOR R R i — 11 2 T B
USRI, XA A TR I N T RE R A i
8 7 1] 81 R 2 ) il o A R R I 2R S M R A T 2 )2
YRS I N TR DT vk, X AR GE i3 TS LA B A )
X (computer—aided detection, CAD) Rt A3 A0
FEII R AR LT = 4E B2 2% (3D-convolutional
neural network, 3D-CNN) FIFHIR B2~ I 47 HARK I, BE
% 7553 I T 245 5 1025 1) = 4 R 00 TR 25 ST I AU X Ji
I MR DX R AR S 2575 iR AR D B S 4 o, Xof
SR A SURRRE HE SCRIRA I HH B vl PR E Ay S AR
A BRI AL, B 2R AR R | B R AT

B 2 AR EHFERIR N Z OS54, ANRBETE.
Fig 2 Centrilobular nodules with a garland shape located in right
upper lobe, false positive case by Al.
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