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Abstract: Objective To investigate the efficacy of artificial intelligence ( AI) technology in chest high resolution CT
(HRCT) in the diagnosis of pulmonary nodules. Methods The data of 130 patients with single pulmonary nodule
received chest HRCT in Shenyang Hospital of Traditional Chinese Medicine from January 2020 to January 2021 were
analyzed retrospectively. All patients were diagnosed by surgery and pathology. The characteristics of nodules were
compared and analyzed by Al image analysis system and manual reading, including the size, density and risk of nodules.
The detection time, missed diagnosis rate, false positive rate and accuracy of Al and artificial were counted. Results
The time of Al detecting pulmonary nodules was (73.10+28.35) s, the missed diagnosis rate was 1.54%, the false
positive rate was 23.35%, and the coincidence rate with pathological diagnosis was 72.31%. The time of manual reading
of pulmonary nodules was (273.26+68.62) s, the missed diagnosis rate was 6.92%, the false positive rate was 0, and
the coincidence rate with pathological diagnosis was 90.00%. The detection time and detection rate of Al in pulmonary
nodules were significantly better than those of manual reading, and the false positive rate and coincidence rate with
pathological diagnosis of manual reading were better than those of Al (P<0.05). Conclusion Although the false
positive rate of Al technology is high, and there is still a certain gap between Al technology and manual reading in the
qualitative analysis of nodules, still Al could assist manual reading, and has a significant effect in improving work
efficiency and reducing missed diagnosis rate.
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Fig. 1 Al image analysis results
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Tab. 1 Comparison of Al and artificial detection
of pulmonary nodules

Rt Wi

R
KA KRB W2 RS (%) (%)
Al 167 2 39 23.35 1.54
AT 121 9 0 0 6.92
Xl 25.397 4.651
P <0.001 0.030

R2 AL R TAGINRE il 45 15 1 T
HIE SIRBERAT O L (4Y)
Tab. 2 Comparison of Al and artificial detection for judgment of
the nature of pulmonary nodules with pathological results ( case)

‘ Al AT
P A — —

miE TE &mfE i
SEPEGET 78 58 20 72 6
SRRt 52 16 36 7 45
&t 74 56 79 51
3 i

SPN 2l N B B HAR/INT 3 em B9ZE I AE,
TR AR B8 AR/ Il RAEAR B, AN 5 B A B AN 5]
B, Z TR LI A HRIER, SPN J2 il i fE—
() L BAR 2 R B DRl b SR SRS B 00 12 W T
HHNAST MBS A & H 2 A5 ., HRCT 7E fifi
ST RN 75 TR AT R R, S AR ST CT ML,
HRCT FIHi8 L B, A 5y 52 W s 2 520, 4 B 22
JrHEE (MPR) e R JE B (MIP) AR
DURERE I AL BEEOR  FERT 51 B IE 25 o0 M i, BEREA T
AT 4 P e A, T DASE ST AR 1Y) 22 £ 2 AN
I3 L AELARAS 1 AT P15 ) ) gt e A Rl R S0 )
FFSEANT® IR I A K i PR 1 ] 33 2 5 Ok
PEIRE ST , P45 75 1912 ARIZRUA Tk fe ., Al
W RGN, Al LUA AR 451 iR 12 R, U
AR AR

ABEFENL BN T AR, R T =488

FAM 2 [ 28 4 R (3D-CNN) | Z5 JE R B, AT X Jili 25715
K Bt TS 5 8 A L AN R 8 206 6 A EE AT
R, e R FRCR 1A B S B3 S ) 3% Ik B 4
¥ B 7 1 52 = R RN o M & B s, AN 2577
WBEIETT o T3 KB AL IS Wil 45 755 1 BE M R A g, ik
23.35% , 3K BEEE T 22 e A Al T DX A4 o A I T L 3 VR
() /NI TR B P 4 785 et s Jg IR e 484 P2, A L Dt
PR i T B2 BT S AL B A AR | 225y
AR T il 1 H A 2 PN A e MR AR B AT B
BHRAI L AW AL IS 2 0] (1.54% ) HLIESS
T, RAERIZEEE AL T T R, v RE 2 i T
P ETE R 2%, AL IR DCHJEIE# A5 5. 7R85
KNI T 39 BB SS 5 H <5 mm 37 f4i], <3 mm 30
1], 5 76.92% , 2B AT 45755 Kt (0 e SRR 22 5 T
TE N5 T8 i 1 45 Fof I A B, AR X 448 45 i 54 310 ik L
BARSN Wl N T YRR K 1 HRas T,
HHBLT 9 6 (7.43%) Isi2, 9 B B & kk ELAR 1
<Smm,H<3 mm HRLNEET 74, RETRZW
77.78% , FEPAPIHR AR5 3 mm DLF B 480/INGS 5 A8 H g
PRIME , T 7E>5 mm Y55 H R E w85 R B
T2 Wi X b2 B, AT AT B G 458 g il 45 5 A 1)
<5 mm G/ NES TR H R T LATR AN T A R 43 B
JRIRR, EEARTE R B s R 2, T LS N T A
B XIS T2 W B HER I AR T A T

AT R 5 B 285 SR — B — i, ACHI 9T 1 &5
Sl AR A R RSB, T
JEA AT RE Mg S T 2 G AT AR B 3R BOUR 4, 3%
RGN B RO B T BB KRR A
TG 5 975 R 235 SR — BOME R b, AR Uk 78 M 2
e BRI AE Y 48 B, AL ARG e 45 Bl
%A 3 6, iz, A Tiie 5 B, H4#<S mm,{H
HRIZWA e, AT/ VB AL, N T AE<S mm
PEBEIZET 1k AR T AL {HHERG R T 56 Bl
S5 R A AL, ALK AR A, 45 SR 6 1)k R
PE, RIS LSS AT 2 W 25 i — > 2R
BRI AN A AR R ARAS, AL X A K
JINDU ARG N T SRS 1, AR 5T R W AL B2 1% 0 0 &
45 5595 PGS JL A — B0k — B, AN ARE ELEEAE M2 B Ak
Pt , (ESEAEPEAR R KRNy T 3

ARHFFACR A T —H AN TE e Al SR W R 45,
HAE S AR S B S HAL N W AR M R G A AE—
SEZESE, 3 AN AR AR i LA /D B — 22 1 JR PR
P B R T B, SIS A 1 I 7 I R 2
NS MGG Y, 5 H R TR — e 2%



- 346 - H [ e PR

2022 4F 3 A% 35 &% 3] Chin J Clin Res, March 2022, Vol.35, No.3

5, ST A 2T AN R Z U BRI HEA T A4S 55 i)
I, PRI 45 SR LS T A — s ™
I FELUR IR AR, il E SR AL IS R GEx i
FRRITA MR HEA TR AT A, 0 R] BRI A2 HEATRRTE , %2
BRERITA] AR PER B T IR i A, LA R R Wk
ML TIOR3 AT LRSS Al RGHR 0
SEL AT E ST, A S S AR SR, 207
PEOMHTAS TR RN, fifm XS T A AR R R T

R L RTIR, BAR AL SORAESS B ErE L5 AT
A — 2 22 (BT LURH BN T, 7 i v ARS8 A
FEfimiZ R EACR B3 .

% 30k

(1] Z=m, 2= 1A WA is G aE e [ )] S N2, 2019, 39
(5) :420-424.

Li L,Li M.Progress in diagnosis and treatment of stage [ A lung
cancer[ J ].Chinese Journal of Practical Internal Medicine,2019,39
(5) :420-424.

(2] WIEERE, I 1) B RE T N BB A CT i 285 750 A6t i PR 17 B
FEHERE[T]. P AR 222435 ,2019,53(6) - 522-525.

Ming JL, Fang XM. Clinical research and application of pulmonary
nodules detection by CT with artificial intelligence [ J ]. Chin J
Radiol ,2019,53(6) :522-525.

(3] @R, wfh R N ARAN B 12 W BORTEAR A 4t CT il 45715 0
A SBR[ D] AR 24 405, 2019,53 (1) 16-8.

Jin CW,Guo YM.Clinical application and quality control of artificial
intelligent assisted diagnosis technology in lung nodules screening by
low-dose CT[ J].Chin J Radiol,2019,53(1) .6-38.

(4] fE2md, Jy %, BBt MSCT % SEBF SR Bl & 3 COPD Jilifiz
BE R HTRCR )] P EE RIFST ,2020,33(7) :884-889.

Ren HL,Fang W], Hong X.MSCT quantitative technology in the pre-
diction of radiotherapy effect of lung cancer patients combined with
COPD[J].Chin J Clin Res,2020,33(7) :884-889.

(5] BRET®, XV BT AT AR R M ES CT & Rl Bhiz bt R L7
LDCT $cda e F Ry HOFsE [ )] BUREE 187, 2020,29(1)
72-73.

Chen GF,Liu Y]J. Application of chest CT intelligent auxiliary diag-
nosis system based on artificial intelligence in LDCT[ J].Mod Med
Imageology ,2020,29( 1) :72-73.

(6] IRMERR, A, 24, % 22 BIEHT S LI F0 75 40 R
AR I SE P 45 35 Hh A 2 T[] 988 6 2 g, 2019, 17 (15)
1771-1773.

Zhu SK,Zhai RC,Li NC, et al. Application of multislice spiral com-
puted tomography in differentiating benign and malignant solitary
pulmonary nodules[ J].Oncol Prog,2019,17(15) :1771-1773.

(7] @I, gl IR A s 3 Ry i R SR Je [T ] v
I RAF5T ,2019,32(10) - 1441-1443,1448.

Ma X, Ma JS. Research progress on localization methods of solitary
pulmonary nodules [ J]. Chin J Clin Res, 2019,32(10): 1441 -

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

1443 ,1448.

WRSRAL, B, VAR, A N T RIS 1 hl Bt 3R e B 7 52
PEMEE VMR T ] [ A AR R, 2020,36(4) :535-539.
Chen JH, Zhong ZH, Jiang GL, et al. Predicting malignant probability
of subsolid nodules with artificial intelligence-assisted pulmonary
nodule diagnosis system[ J].Chin J Med Tmaging Technol , 202036
(4):535-539.

B SC, BT SR EAE , 5. CT BG4 HE S %t N T Rl 4515
HBZ W R G WHER I RS2 R [ ] B2 1R 2%k, 2020, 30
(6) :965-968.

Yang SW,Hu AN, Xu YY et al.Effect of CT image resolution on di-
agnostic accuracy of artificial intelligence pulmonary nodule-assisted
diagnosis system[ J].J Med Imaging,2020,30(6) :965-968.

W% TGS T, S5 IS RIS 1 CT 2 W 5 %518 W[ T].
JrE CT 1 MRI 2235 ,2020,18(8) :39-42.

Hu L, Wang ZL, Wang T, et al. CT diagnosis and differential
diagnosis of solitary pulmonary nodules [ J ]. Chinese Journal of CT
and MRI,2020,18(8) :39-42.

ik, Tk, 2R, AR N TR RESSIR R GEAE IR 4 T 2 W Y
B AR BT LT ] U1 B2 44,2021 ,42(2) :193-195.

Zhang T, Zhang DG, Li J, et al. A preliminary study on real world
data of artificial intelligence imaging system in pulmonary nodule di-
agnosis[ J].Sichuan Medical Journal ,2021,42(2) :193-195.
JEIHCAS, S A, B PR, A5 N T BRI /NG T K 2R e 7R AR
it CT i 2 rh M B [T ] BE % AR % 28 4, 2020, 30 (11)
2025-2028.

Zhou QM, Wu ZW, Zhong QT, et al. The value of artificial
intelligence pulmonary nodules detection system in low-dose CT lung
screening[ J |.J Med Imaging,2020,30(11) :2025-2028.

BRE, S, XA, 55T RETE MRS 12 87 v i iF 52
PERELT] PR EFF 4 ,2019,34(9) . 164-167.

Cui FZ, Gong TT, Liu JH, et al. Research progress of artificial intelli-
gence in diagnosis of chest diseases[ J ].China Med Devices, 2019,
34(9) :164-167.

e B TR R , S RPN 5S4 4 CT Ji e K N T8 g
NHBFFRAIERL T ] NG B AR ¢S, 2020,36(3) 1 145-150.
Yang F,Fan J,Tian Z, et al.Population-based research of pulmonary
subsolid nodule CT screening and artificial intelligence application
[J].Chin J Thorac Cardiovasc Surg,2020,36(3) :145-150.
S5, B, ELL A AT IR AR T R 12 T R G 4 )12 W
fifi s e BT L ] s PR R 2 ks, 2021, 26 (6) :842-846.

Ma JX, Chen H, Wang H.Differential diagnosis of pulmonary nodules
and pathological types of lung cancer by pulmonary imaging artificial
intelligence diagnostic system[ J].J Clin Pulm Med,2021,26(6) :
842-846.

JEI T, 25 L HRCT 15 Jihgd 4 s 4938 i RS P i 45 35 B i
ROELT] L BRI 24, 2019,40(5) :570-574.

Zhou XM, Li KC.The clinical effect of HRCT combined with tumor
markers detection in diagnose of solitary pulmonary nodule[ J].J He-
bei Med Univ,2019,40(5) :570-574.

WA E#A:2021-07-27 (@ BH.2021-11-21 #RiE: 27



