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[ Abstract] Objective To evaluate the detection and qualitative diagnostic efficacy of artificial
intelligence (AI) in pulmonary nodules. Method A retrospective study method was used to select 355
patients (205 females and 150 males, aged (55.1+12.2) years old) from the lung nodule case database of
Hebei Petro China Central Hospital from 2020 to 2021 through simple random sampling. Lung CT
images were imported into the Al system. The diagnostic results of Al were compared with those of
three junior professional physicians. Two intermediate professional physicians reviewed the CT images
in accordance with the double-blind principle, and the consistent opinions of two intermediate
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professional physicians were used as reference standards for the diagnosis of true nodules. The
sensitivities of Al and junior professional physicians in the detection of pulmonary nodules were also
compared. A total of 105 patients underwent preoperative-CT guided puncture histopathological
examination or postoperative histopathological examination after lung tissue resection. The
histopathological examination results were used as the "gold standard" to compare the sensitivity,
specificity, positive predictive value, negative predictive value, and accuracy of Al and the deputy chief
physician in the qualitative diagnosis of pulmonary nodules. Intergroup comparison of counting data
was conducted using chi-square or Fisher's exact probability test. Results A total of 1 072 true
nodules were detected in the CT images of 355 patients. Among these nodules, 1 063 were detected by
Al, with a sensitivity of 99.16% (1 063/1 072), and 9 were missed. A total of 1 009 true nodules were
detected by the junior professional physicians, with a sensitivity of 94.12% (1 009/1 072), and 63 were
missed. In terms of pulmonary nodule detection, Al exhibited a significantly higher sensitivity than the
junior professional physicians, and the difference was statistically significant (y*=41.907, P<0.05).
Meanwhile, 105 patients were confirmed to have 88 malignant nodules and 17 benign nodules via
histopathological examination. A total of 86 cases were true positive, 15 were false positive, 2 were
true negative, and 2 were false negative in the qualitative diagnosis of pulmonary nodules using Al.
The deputy chief physician identified 83 true positive cases, 1 false positive case, 16 true negative
cases, and 5 false negative cases in the qualitative diagnosis of pulmonary nodules. The specificity and
positive predictive value of the qualitative diagnosis of pulmonary nodules by the deputy chief
physician were significantly higher than those of Al (94.12% (16/17) vs. 11.76% (2/17) and Fisher's
exact probability test, P<0.05; 98.81% (83/84) vs. 85.15% (86/101)), y’=9.172, P<0.05).The deputy
chief physician attained a lower sensitivity than Al in terms of the in qualitative diagnosis of pulmonary
nodules, but no statistically significant difference was observed (94.32% (83/88) vs. 97.73% (86/88),
£’=0.595, P>0.05). A higher negative predictive value was detected in the qualitative diagnosis of
pulmonary nodules by the deputy chief physician compared with that of the AI. However, the
difference was not statistically significant (76.19% (16/21) vs. 50.00% (2/4), Fisher's exact probability
test, P>0.05). Overall, the deputy chief physician attained a higher accuracy in the qualitative diagnosis
of pulmonary nodules compared with the Al (94.29% (99/105) vs. 83.81% (88/105)), »'=8.796,
P<0.05). Conclusions Al shows a high sensitivity in the detection and qualitative diagnosis of
pulmonary nodules. However, its specificity, positive predictive value, negative predictive value, and
accuracy are low. In clinical work, physicians can use the good sensitivity of Al to improve work
efficiency, but it cannot replace manual analysis results as the standard for the qualitative diagnosis of
pulmonary nodules.
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Fund program: Provincial Science and Technology Project of Hebei Province (182177132)

DOI: 10.3760/cma.j.cn121381-202304006—00359

PEgiit, 2K 14 SIiEASCHIZET 2 Hh i
FETIEMY o REZE R R RN, HIEM
T R WIZ W AR, g i SRR KR <3 em
R ktPE R Y T A R, h
FH CT X/ NGS5 HEA 7 A5 il Ry — P B Bkt 5
FERTBAESS o BEAb,  HETROEMEES T 09 X 5154
THRAGPHEE I ARS8 TAT KR 25715 R/ INFI % B
LRGN, e —TE A PR AT 55 .

N T2 (artificial intelligence, Al) 224
K% (John McCarthy) T 1956 4E7E AR 7 W2l

EEUERA, BRI R LA AR
5 AR S B BEAT M AL R AR Tk, BE
W AT AR S 2 I B T 5t , IS B2 e . 4
FRFN T A [] s PR B B0 PA8ORE Y, AR
K, HBL T VR RIAS AT A SIS A 280 AT
Sk, FOaT LA B e AR R BRI T H R R I ER CT
FURVEAL . (H 1 T ixX 88 AT B AR AE — 5 1Y Ry R
P, SRR R TAE PR R R . AT
i HRE AT 5 AR} B DT i 25755 4G BE 1k
MRS OL, PG AT ZEIR R R A A


https://doi.org/10.3760/cma.j.cn121381-202304006-00359
https://doi.org/10.3760/cma.j.cn121381-202304006-00359
https://doi.org/10.3760/cma.j.cn121381-202304006-00359
https://doi.org/10.3760/cma.j.cn121381-202304006-00359
https://doi.org/10.3760/cma.j.cn121381-202304006-00359

670 [E BRs i BE 2 A% B2 i 2023 4F 11 A48 47 %5 11 ] Int J Radiat Med Nucl Med, November 2023, Vol.47, No.11

1 #ZRERFE

1.1 —Eek

AMIFFE R A BRI 5T vk, l et a7 Bl AT LA
FEBEHL 20202021 4] b A A7 3 A0 B2 e Al 251
Joa 191 g TPy 355 ) R [ Lot 205 4. 55k 150
B, A (55.1412.2) & ] BIER CT BUREE . 4
AbrifE: CT BMEhEAH 1 N EESess T, HES
T RAE<3 em, HEBRbRME . ARIBMERKR . AR
PERSG . TZRHRIERL . gk . WELr4edfl . Mtk b
MR, BUREAE ™ E s s A .

EN RS CRU L L ESP AR PR Szil/ASi L NN U2
Byt (B B8 44 AT Hh e g 0 B B ) A8 B2 D1 2 W
HE(HEHES . KYLL-2018-3), Frf e ¥ TR A il
BB T AN A
1.2 K&k

i FH 4% [ 75 ] 7 24 ) SOMATOM Definition
Flash CT HLi#17 CT BIECRE . AL FIMIigR =
R, B R AU AR CR A, A8
. BHE 120kV, EHE 40~60 mA, 125 1.45,
BEREFETR 0.5 s/r, RAEMET 128%0.6 mm, &[]
Fg 5.0 mm, HIZEE 5.0 mm, EZZEE 1.0 mm,
A S AR R 512%512,
1.3 HZURHELAR A R

105 il 8% F AR CT 515 M 728 f 41405 1
SR A B SIBRA G SR A A, R PR
FHE IR T2
1.4 Jligs 9 BOAS H R pEAl

W B TR CT ISR A i 15 5 Bl Bl
LW RE T R G (WA . uAiportal20230430spl
hotfix2), [l iC R B AEEEE 1T KN
BELOEA. fERaE . RS T2IE T E LRI
(2018 4 /) ) 1 73 S WR M 25 1 d e KA 1 R
3. mARFE<S mmA. 5 mm<EHKRAE<10 mm 4 .
10 mms<H KAR<30 mm; FZ45 1% B4R 3 4. 5
PEZEITAL . FRAr S PELS T A ME BEEE 25T 4L K
Al 5 3 AR BIRFRAZT B I A2 W 285 A 7%
L, 2 44 TR OURR B e BB TR CT Gk
TTd k%, L2 2P PR I iy — Sk B LR B
TIZWIN SR, YR A —SIE R R
412, ULiZ2E AN L2 Wi 2% ik
X AT A7) 95 PR 2 D o il 235 3 6z 1 1) R 0%

AN, LA U B RG A 25 N bR, gk
GREVIEE R, X 1 AR FEEIS ALXHZS TS
SEMEISWIY RS . FESE . BHMETUNAE . PR
WE . HERfR,
1.5 Stk

i 1 SPSS 25.0 B AF X B AT S i t2# 43 AT -
THECPR AR (A 40 ) R, AR SR R
K50 oY, Fisher K BIAERAG L0 . 24 24 (f]) £ =40,
HAHAH]) $=5 1, K H Pearson + J7 55 ;
EACH) B=40, 1<iEE—HE/ M (H) $i<
SHE, SRAESRIE-RTRR; Y840 (f) i<
40, AEE —dl /N () %<1 B, R Fisher
FEIERIGES . P<0.05 N2ERA G HE L,

2 H#R

2.1 AL SRR ER DX i 1 At 1 Lt

355 il B 1 CT G rh A Y 457 1072
Ao Ho, AT EZETT 1063 4, TWi2 91,
RN 99.16%(1063/1 072); ) % HAFR 1 Iifi 4
K EEE T 1009 4, W2 63 4>, REUEN 94.12%
(1009/1072), —HEMERAGITEE XL (Y=
41.907, P<0.05)., M 1 [ 51, FE4&45 5 KN4
F 3 A, AL 5HIHHEREE IR R L,
i RAE<S mm 41 1Y 22 5 Ge 3t 2 L (P<0.05),
M5 mmsSHw KAE<10 mm 2H . 10 mm 4 <fx Kif<
30 mm Y25 7 BG4 L (=0.000, Fisher ff
FAHERKG K, ¥ P>0.05); FEFREETTHE I 3

R1 AL SHGREITRT 1072 g1 REUE 0 g
Table1 Comparison of sensitivity between artificial
intelligence and imaging physicians in detecting 1072

pulmonary nodules

I HAFREE

215 ALK Y R R
5 Rt 1) R A T

LR
e KA%<5 mm4 99.01%(703/710) 91.55%(650/710)*
5 mm<FHEAR<I0 mmZ]  98.99%(196/198) 98.48%(195/198)

10 mm<HRE<30mm4l  100%(164/164)  100%(164/164)
LT

TS 99.81%(520/521) 97.50%(508/521)*

A IS Al 100%(72/72) 100%(72/72)

D RSS2 98.33%(471/479) 89.35%(428/479)*

H: FoRH AL RBUEM L, Z2RWESITERX
(=44.002. 8.761. 33.396, ¥J P<0.05) ., Al W ATEfE



FE PRI BE A E SR 2023 4F 11 A4 47 %5 110 Int J Radiat Med Nucl Med, November 2023, Vol.47, No.ll 671

i, AL S5HIHRIRFREE RS 72 U5 Y A, 5
PRSI A BRBES A UL E T A G B L (H
P<0.05), koSt a3 4l 22 g i1 &
X (Fisher ¥ HHER KK, P>0.05), LAl ) (5]
BILE 1,

1 SR (it 57 %) IWEE CT RS AR sedii )
W R IT RGN A K A RRESECRIE s B
CT BEWrI &, R4 BB P (M OTIrERN ) ,
R 4 mm, FIFBFREITLER A w2 . CT AiHENl
WZEAR

Figure 1 Screening images of intelligent assisted diagnosis and
intelligent analysis system for pulmonary nodule patient (female,
57 years old) with lung CT
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Figure 2 Screening images of intelligent assisted diagnosis and intelligent analysis system for pulmonary nodule patient (male, 43 years old)

with lung CT and histopathological examination image
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