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Abstract
Objective: To evaluate the value of Al quantitative parameters in the diagnosis of benign and ma-
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lignant pulmonary nodules. Methods: A total of 84 patients with lung solitary pulmonary nodule,
including 62 cases of adenocarcinoma and 22 cases of benign pulmonary nodules, were retrospec-
tively collected from December 2019 to January 2022 in the affiliated hospital of Yan’an universi-
ty, using artificial intelligence software, Al quantitative parameters were extracted from thin-slice
lung window images. The differences in quantitative parameters between benign and malignant
groups were compared by independent-sample t-test or nonparametric test, and univariate binary
logistic regression analysis was performed. The area under the curve (AUC) was calculated by
plotting the ROC curve, sensitivity and specificity were used to identify the risk factors of benign
and malignant nodules. Results: The General Clinical Baseline data for benign and malignant no-
dules were not statistically significant. Univariate regression analysis showed that mean CT value,
median and skewness were predictive factors of benign and malignant nodules. Multivariate re-
gression analysis showed that the mean CT value was an independent predictor of benign and ma-
lignant pulmonary nodules (OR = 0.995, 95% CI: 0.992~0.999). The area under the ROC curve was
AUC = 0.770 (0.615~0.915), the critical value was -165.35, the sensitivity was 62%, the specificity
was 87.5%. Conclusion: The mean value, median value and skewness of quantitative parameters
could differentiate benign and malignant pulmonary nodules, and the mean value of CT was the best.
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HAT, il 2 A Bk R0 R SOR e R I B B 2 —, RIWRES R, — B RIEAD
SR o 15 PRAE 78 8 B, DICSE 1 il 45 4 RO HH T2 W i 2 S K o W B il R 3 5 AR 2E AR R 0N 18%.,
T 5 W s 5B 897 5 5 AR ATk 90% L b 1], {8 B Bl TRk, AR, —HH
DURPAREIR, K2 CHENBIA. Rk, 52 m il 2 i vE @ SR TS B T R3S W f0 R 106 97 2]
N L e (artificial intelligence, ADE A U FIRF = AR K R B — 71732 B T B2 22 AU M A vy 22 %), XF
il 45 7 AT R N R e BT R I B T 1] (3]0 R TR ) N DR Be(AD AT A N IR TS i 2
ARINEAR, A S U R T A M, T R S A TR R 4] R (B SRS AL
AL RERS 73 H7 45 15 SAAG SE AR, 3 B 5 9 I 2250 P 1 ol % it 1 0 2 2K Y . F S R IS A5 20 2 K e
BESHOTIRAMIRILE . S50, A ST E S A OCRHIE E B R, MG MR AR, R
TEFEEE AR, BRI TS A OGBS R E EEAEF[S], TR AR AT AE A X 50 il 25715 1) RSB T
B HEBEE

2. AREFZE
2.1. HARFR

[ EPEUACEE 2019 4 12 F %2022 4F 1 A 15 4E 2% K24 @ B2 Bt 20 F AR U)K B 2095 B 12 9L 1 il 25
T 84, Ml 62 B, Ml RAMELETT 22 . AINARTE: 1) ROBMESE RS (MEE CT flish 35 B 4
W3 K R R ALH(2021 BR)D [61FH<IZWibsHE; 2) MEE CT BB ERE <1.25mm; 3) BAREHIE
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SR AL R, 4) 5T ER <3 cem. FERRARME: 1) CT MERB AR, 2) BEG T ARLBLIT .
3) Migs e ah ROy sk . /Nl A il .
2.2. CT AR

AT A B UCT-760 128 23t i, Fid ey, SEIUMEML, MR 2] i 31T 4 M i
., PSS EHE 120KV, AE T 80 mAs, #EE 40 mm, YEFE 1.0875, #3E 0.5 s/r, et a]
0.5s, /NEE 0.625 mm, E[E 1024 x 1024, brfEEEERE,
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Figure 1. Quantitative parameters index of pulmonary nodules extracted by Al software
Bl 1. AT HERBIBR S T E B S BIRIR

2.4. GHERE

KH SPSS26.0 FATST 42431 o RFMSIAEA t MU0 B AR S AR 10 b A it S il R M4 8 CT
ERSHMZES . B P<0.05 P4EAREEAT logistic 0BT 4k H T RS Fa bR . XEFI4 [R]) 22 R E St 8
MBS ZRE TIERHERROC)HIZL, /i &€ B M WmE, JeMdk i, &)
TR RRE 5 B
3. R
3.1. REBMET—MRIGKER

RS5O R 0 B N(52.38 £ 11.91) % . (58.52 + 10.66) %, PILLIRIAERS /341 22 R LG 12 5 X
(P=0.081) Y5, WA A BMI FER AR TC G it 2 7 (3 P> 0.05) (% 1),
3.2. CT R RMAREMAHGER

JR&E T KAR . FiAE K 2D TP EAAZERB TG E (P> 0.05); T35 CT 18, A7 505 i £ 2 5+
HE 22 (P < 0.05) (L3 2).
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Table 1. Demographic data of benign nodule group and malignant nodule group
1. REEHEREEEHEAOS T ERE

ZH R ((n =22) ML (n = 62) t/z P
(R 5238 +11.91 58.52 + 10.66 -1.777 0.081
M5 /20) 9/13 17/45 -0.528 0.598
RE (Kg) 65.00 + 10.36 63.04 +10.26 0.602 0.550
BMI (kg/m®) 23.84 (21.48~25.91) 22.49 (21.39~25.13) -1.132 0.258
W s 5/3 5/6 -0.943 0.346
Table 2. The difference of CT quantitative indexes between benign group and malignant group
#2. RMESTMA CT EERFNERER
ZH (Jflﬁ §H4%(mm) 2?;23)5 P4 CT {f(HU) HH AL E(HU) i £
pppg 1616 13.5 16.375 + —53.3500 31.0000 -1.5000
57181  (9~17.25) 6.95807 (—145.1500~39.8250)  (—67.7500~76.0000)  (~1.8250~—0.6750)
iy 1803 125 15.9688 + —339.6000 -329.5000 0.0500
7.9745 (9~19) 7.32091 (—551.9750~97.9250)  (—588.0000~4.7500)  (~1.1000~0.7250)
t/z —0.741 -0.139 0.166 -3.013 —2.956 -3.005
P 0.463 0.889 0.869 0.003 0.003 0.002

3.3. Logistic BY343 4 R iSWT sE A

PP (] 22 5 B 2 1 3 AN E AR Logistic IR, HA -V CT A, T4 WEESASR
AR (P <0.05). ZREKEIASHT R CT HZERA G = (P <0.05). ROC i #T &,
T CT A A% WK ROC #hZk N A (AUC)E 514 0.770. 0.760 F11 0.769 (P < 0.05, % 3~5;

] 2).

Table 3. Results of univariate Logistic regression analysis for differentiating benign from malignant pulmonary nodules

< 3. X REBMETEREER Logistic Bl HER

95% CI
ZH B S.E Wald P OR
TR R
P CT A —0.005 0.002 7.260 0.007 0.995 0.992 0.999
SRR —0.004 0.001 6.320 0.012 0.996 0.994 0.999
i 0.904 0.334 7.333 0.007 2.468 1.283 4.747

Table 4. Results of multivariate Logistic regression analysis for differentiating benign from malignant pulmonary nodules

4. XOhREMETIZER Logistic MYVASHES

95% CI
ZH B S.E Wald P OR
TR IR
¥ CT 1A -0.005 0.002 7.260 0.007 0.995 0.992 0.999
A 2 0.002 0.004 0.227 0.634 0.996 1.002 0.994
e 0.419 0.509 0.679 0.410 2.468 1.521 0.561
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Figure 2. Average CT value ROC curve
2. 1% CT {8 ROC Bh%k

Table 5. Efficacy of univariate parameters in differential diagnosis of benign and malignant pulmonary nodules

5. RBRRSHERIHET REMMRE

S I FHH R R AUC (95% CI) Pl
P CT 18 -165.35 0.62 0.875 0.770 (0.615~0.915) 0.003
HRALEL -207 0.6 0.857 0.760 (0.609~0.911) 0.003
it E -0.95 0.74 0.714 0.769 (0.621~0.917) 0.002
4. ¥Wig

T TS e 1) R A SRR T 3Ry, L RS W AR oK s BN, D9 2 AR
U5 A S 0l — BRI PR A A B A R [ 7] AR, JRATIRSARIT SRR, e R RO FERIE T 3
T [8]. B e O A AR AR B IZ A AN 45 T R AR R AR, R T AR
e PR A o fA 28 PP 4 R 46 5 ) Bk i o

BEAk, SRV T ST R A5 (LDCT) 975 2 e fs A A A v S J o e R 12 W R AN TS M Ak
% [H PR BB ST A 3R 19T CT 0 it 45 7 60 5 1 e AL 0 B A v R AU o (IR CT -390 B
vt Fons Tl B2 AR AR R B N TR REI B W R T LU N T2 52 Wnd fe, @ e 0
22, $Ew BT BRI AR 10].

AHETERIL CT P BIE . AL EU R i o T 250 ROBVEZ5 T A S Wi, e e Wi A, Hrh
CT “FHMER AUC Wi T A AT CT P E AL RENS S Wi 2545 (MR RR B2, JU AR %200
Jire % 4 30 5 75 i g L R 5 T (11 [12] ASBIE TEABLX 20 ROGAE LS5 10728 CT B BB M—165.35
HU, 2 B MESTIEEN 0.770, 2 WIALRERLLT . AW TU o =AM ROCHRPRARER T 45795 % FERRAE
FLrp P S 745 CT B AT IR AR ML . CT ~PEIME M 74575 CT HMHME . = MEbr# 2 IR 45
T 15 BER AL REAT BAL o ASHIE FUXT 2 PR AT 2 A4 [V 3 A BT 2 CT AR Tt i (58 586 28 495 45 F) Ak 57
TN 4EAR . CHEN ZF[13]RF 50K, g5 T5/NT 10 mm 2 %0 H B — N CEE, AR 7RI
K2, e L 2D T EALSGU R, AR TRAITZRBI AN T <3 cm KIFT 4550 HIF
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RS TR AT o AT L. A ST B AR B &5 42 Wy TOOIN RN FROAE B MR 2R SRR, R4
SERFAEAM TN SRR WD 0 S SEREAE[ 14]0 AR 38 TR ] W 0 s R e 5 ik st 2 il e 1) s
RINE[6], AT RS T O sk Z R AR FE X, TiHTHEAENERE, B
I — 20 I R FE A & o A i i IR 41 )5 (Carcinoembryonic antigen, CEA), 4 i /1 &5 1 19 F Bt (cytokeratin 19
fragment 21-1, CYFRA21-1). A% 6 (interleukin-6, IL-6)AI H /& 8 (interleukin-8, IL-8) L i 7K *F- ¥t F

BRI  — RS WTOMELL1 o J5 0T LA — S5 A LA 1 5 5 OO 75 BB 4
WA
5. B&

AWFFCR BRI : 1) AW TORT ROABEST AR T, I AR G617 1085 FLRAEE AT 0 . 2) ARBETURE
REEA, JFIANINRREA R LT, 3) ASCRINHL . (IR EVEEAT 5.

gLk, AT AL EEZH CT FEME. A, B KBRS A2k E, Hrb
2 N2 A 73 1 s~ F 48 CT A2 T RS PR 517 F) e AR T 4

SE
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