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Abstract

Objective: The clinical data, imaging characteristics and pathological characteristics of patients with the
main lesions of multiple pulmonary nodules with 6 mm < diameter < 20 mm were analyzed, the inde-
pendent risk factors affecting the benign and malignantlesions were explored and the prediction model
was established to help clinicians identify the benign and malignant main lesions of patients with mul-
tiple pulmonary nodules early, and make diagnosis and treatment as early and accurate as possible.
Study Method: A retrospective review was conducted of patients with the main lesions of multiple pul-
monary nodules with 6 mm < diameter < 20 mm who underwent treatment and had a confirmed patho-
logical diagnosis at the Department of Cardiothoracic Surgery of The First Affiliated Hospital of Xi’an
Medical College from January 2021 to September 2023, and their clinical data (age, gender, smoking
history, personal or family history of tumors), imaging characteristics (size, nodule density, growth lo-
cation, imaging signs) and pathological data were included. According to the pathological results, pa-
tients were divided into benign and malignant groups. Univariate and multivariate analyses were con-
ducted to identify independent risk factors affecting the benign and malignant nature of the main lesions
of multiple pulmonary nodules with 6 mm < diameter < 20 mm, and a predictive model was established
to analyze their predictive efficacy. Results: A total of 87 patients were included in this study, including
27 in the benign group and 60 in the malignant group. There were 39 females (44.8%) and 48 males
(55.2%). The results of univariate analysis showed that age, smoking history, family history, clinical
symptoms, CT value, nodule location, nodule nature, nodule number, nodule boundary, burr, leaf seg-
mentation, vascular collection, bronchial resection, pleural depression, and calcification were all factors
affecting the benign and malignant nature of the main lesions (P < 0.05). Multivariate Logistic regression
analysis indicated that age (OR = 1.086, P = 0.042, 95%(CI:1.003~1.176), subsolid nodules (OR =7.307,
P =0.046,95%CI: 1.032~51.719), and burr sign (OR = 5.860, P = 0.048, 95%CI: 1.019~33.685) were
identified as independent risk factors affecting the benign and malignant nature of the major lesions.
Further establishment of prediction model showed its predictive efficacy in the malignant group of the
major lesions (AUC: 0.885, P = 0.000, 95%(CI: 0.795~0.978, Sensitivity: 77.8%, Specificity: 93.3%) was
better than age (AUC: 0.644, P = 0.032, 95%Cl: 0.518~0.771, Sensitivity: 77.8%, Specificity: 51.7%), burr
sign (AUC: 0.529, P = 0.070, 95%CI: 0.396~0.661, Sensitivity: 40.7%, Specific degree: 65.0%), and sub-
solid nodules (AUC: 0.826, P = 0.000, 95%CI: 0.733~0.919, Sensitivity: 85.2%, Specific degree: 78.3%),
showing better predictive efficacy. Conclusion: Age, nodule nature, and burr signs are closely related to
the benign or malignant nature of major lesions. Older age, subsolid nodule, and burr signs are more
likely to be malignant in pulmonary nodules of major lesions, which are 1.086,7.037 and 5.860 times
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that of benign pulmonary nodules, respectively.
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WX RIEN 6 mm < EHAE <20 mm K2 RIS Emkt, FONB/NMOEE (<6 mm)ilH b 51T
CT FHA I, AR 145715 (>20 mm)i 38 1 3G ks s ARG ANME T RBEATRINIRTT o MOARHEFE H AR 2
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MANBEFFELEE) GRS, SEEEAREHREZE, AP 6mm< HE <20mm £ KMig"E
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FR g 3 R AN it (B R S5 T AR, AT ST . e IES AL R RAHNME £ in
HEZ(S = X)RR, AR EBCRHMAIER ¢ £550, A& ESS RS ALREE M (P25, P75)%K
N, PIALAIELECK A Mann-Whitney U i 6. 70K 8 AR R, WA ECRH 2Rk, ZHRER
Logistic [A1 V573 A1 s2 mafili 45 7 RSBV HOL R R 2, 23 TAERFE i 2% (Receiver Operating Character-
istic curve, ROC) VA FHMN A% & 5% T 45 A i 45 17 ROBME R BANME . P<0.05 WHEBASIM¥ZER. A%
T T B8 SPSS 25.0 AT .
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Figure 1. Flowchart of patient inclusion screening
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3.2. PANBEH—MRIGKRZERL RGFHHE. RIEFHESH

LI EE 87 4, 55 48 i, 239 I, R ERRRAESE A WoR RYELL 27 ], SEMEAL 60 ], REA
TES 59.5 %(54,65) AMIAE 1 AN AEELE 9 N AIGKEIR 4 A. CT {A 18.00(10.04,31.75). 4574%
ALEH 7 Ao 3 AL N 17 N GBI As T 0 AN MESEPREZETT 4 N sethgiay 23
N) G5 4.67 £0.75. GTAFERE 9 N Ao HAE 18 A FEBRIE 16 A AMEMFEAE 10 A
HIAEHIMAE 3 N AIEYUEE 26 A B 1 Ao %A 58 60.6 2(56.0,66.75). 5 A 15
A~ 9 A —288.50 (—477.50,—63.75)« (35 2+ 23) A (7~ 39, 14)A. 7.19£1.09. 19 A. 49 A. 39 A,
21 AL 1AL 56 AL 1N, R REERNS % R7P < 0.05). #5]. CEA. ProGRP. SCC. CA19-9,
CYFRA21-1. TAP. & EHASETHLEE NG F2E7P > 0.05). W& 1.

Table 1. General clinical data, imaging characteristics and pathological characteristics of the enrolled patients

=1L MANBEN—RIBARTIR FEFHEE. HIEBERES T

SN R¥EHn =27) Tt 2 (n = 60) giit i P{H
() 59.5 (54, 65) 60.0 (56.0, 66.75) Z=-2.150 0.032
(5 18 30 72=0.931 0.335

W S 5 7A=17.483 0.000

H 1 5

x 26 55
FRL 22 =64.655 0.000

fa 9 15

x 18 45
I AR AR 2 =42.770 0.000

H 4 9

x 23 51
CEA (ng/ml) 2.37(1.11, 3.03) 2.32(1.46,3.32) Z=-0.154 0.877
ProGRP (Pg/ml) 31.54 (22.9, 39.46) 36.56 (29.26, 43.14) Z=-1.011 0.312
SCC (ng/ml) 0.86+0.15 1.31+0.36 Z=-0.477 0.633
CA19-9 (U/ml) 58.59 + 46.60 28.63 +13.32 Z=-1.013 0.311
CYFRA21-1 (ng/ml) 2.18 £0.33 2.26+£0.21 Z=-0.432 0.817
TAP 101.74 £3.17 105.80 £2.75 Z=-1.122 0.262
454 H % (mm) 11.45 (10.00, 13.50) 13.50 (10.26, 16.75) Z=-1263 0.207
CT {H(HU) 18.00 (10.04, 31.75) —288.50 (—477.50, —63.75) Z=-4.955 0.000
g E 272 =29.862 0.000

bt 7 35

- 3 2

T 17 23

ERER T 2+ =26.138 0.000
P B B 0 7
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. 11 21
JH) BT B i =17.184 0.007

fa 10 21

x 17 39
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H 3 1
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3.3. SRS REENERER

V4 R AR 2 (7] B vk 22 2 Rl R 2 (P < 0.05) TR I 99 N 2 K 3 Logistic [BIA 504,
R IR, SO R A R T FE G R 2 N AR RS (OR = 1.086, P =0.042, 95%C1: 1.003~1.176) IF3E %
£5951(OR = 7.307, P = 0.046, 95%CI: 1.032~51.719). “EH{iF(OR = 5.860, P = 0.048, 95%CI: 1.019~33.685),
Iy RN RAEITEE T 1.0864 7.037. 5.860 1%, VEWLH 2.

Table 2. Risk factors affecting the benign and malignant nature of pulmonary nodules by multivariate analysis

F 2. ZEEDNEMALEET REMOREER

ERS= EIEES FRUEIR Wald »? P {H OR { 95% FFR 95% TR
R 0.082 0.041 4.123 0.042 1.086 1.003 1.176
CT 14 -0.004 0.003 1.552 0.213 0.996 0.989 1.002
DIASK ] 1.989 0.999 3.967 0.046 7.307 1.032 51.719
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BRECH) 1.768 0.892 3.926 0.048 5.860 1.019 33.685
SR -0.012 0.072 0.028 0.868 0.988 0.857 33.685

3.4. J037fE R B R MR B AR 3 K UM RE Y EL R

FTZHE Logistic [FIVA 3 BT @ SZ MR AL, #E— 20226 ROC 280 Z T 2 (1 50 25 SR 347 97
M, 45 B, TS TR 22 il 1 20 b R T (1) AUC 24 0.885 (P =0.000, 95%CI: 0.795~0.978),
RIGSE: 77.8%, FrrtfE: 93.3%, AHBCTHE0E il 4515 2 M FE BE Bl ) AUC N 0.644 (P =0.032, 95%CI:
0.518~0.771), REE: 77.8%, FimfE: 51.7%, HAMEN 61.5 & BRIAEXS TS5 578 1A B Tl i)
AUC 7 0.529 (P=0.070,95%CI: 0.396~0.661), REE: 40.7%, FrRfE: 65.0%; IS0 filigh5 5%
PEFEEE TR AUC 2N 0.826 (P = 0.000, 95%CI: 0.733~0.919), REZE: 85.2%, FrHJE: 78.3%, Tz
R, H-L (Hosmer-Lemeshow) s X278 K5 = 7.636, P =0.470, AL RIFP > 0.05), LK
2. K3, W BEFTORERE 3.

ROC Hh £&
TRAEIR 1-4¢ 7Pk it 28 KUK
0.0 0.2 0.4 0.6 0.8 1.0 e
1.0 —= 1.0 -"L'Flél?/
—BAE(=f, 2=T)
— BWHE(1=EEE, 2=
T, 3=S:1%)
0.8 TR
0.6 Ik
i i
B 0.4 &
i3
0.2
ok 0.0
0.0 0.2 0.4 0.6 0.8 1.0
1-Fe et
Xof £ B 0 s A A
Figure 2. ROC curves of independent risk factors and predictive models
2. MM ERER. FUNEREH ROC thik
Table 3. ROC curve analysis of independent risk factors and predictive models
3. myuRER. FUNERER ROC thik i
HARE AUC PRt P {H 95%CI TR 95%CI IR RBUZY%
R 0.644 0.065 0.032 0.518 0.771 77.8
P SEPEPE R 0.826 0.048 0.000 0.733 0.919 85.2
BRIE 0.529 0.068 0.070 0.396 0.661 40.7
TR A 0.885 0.046 0.000 0.795 0.978 77.8
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Figure 3. Imaging characteristics of multiple pulmonary nodules

B 3. 85 % RIETIRAGFHHE

DOI: 10.12677/acm.2025.1582273 611 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1582273

ERR

4. ¥W1ig

BE&E CT HFEBARNI LA, WL adE 2 KA IR, R TSRS hEmEh
JEHATT o Fleischner h4xfi i WK HE 22 R SE T3 L R/ B R 3 fa i R R I B AN IR A B 05 7 X
(FIRG: 2 A SRR AL 45715 B <6 mm (<100 mm?®)# — AU FIBE VT, = fa B8 58 12 A H HRE s,
3~6. 18~24 M HIFEVE4E >6mm (2100 mm®)E, 3~6 A BET £ & SehEffigh 15, o5 2 A 4
TRV 45T AR E HEAS <6 mm (<100 mm®)#,  HoA a5 15 44 M8 3200 Kk (1 BESR MG [10]. NCCN 45 7 JUI
W R S il 515 4 MR L B R 45T I K/ B TR YT, BV R ES T B SEME o 1 AR Ak
HEREVT IR AN [ 1] ACCP 48 g £ 1 2 R S 4671 & B VT I B DL fe K 45749 9 B li[ 12] . 1T S 3R
BRSO — AN 251 AT MY, AR LARYAE MEIRTT . AR A SR E B (W S s R
LA [l 0 2 AN A AT VEAT PEAG[13]. T 4R R s GIREE, £ VIR SR B3 m 1
ZERHE I, IR 2 K pGGNs Bf2 >5mm H Al 3 AN HBBE, 45Tk E U ZE D 3 4 N A4ER
ViR, HIHRLE T (1 BARAS A R 5 R B E U R A 14] [15]. 5EAME RIERAHEL, H 4 4 B AR g
WA D A5, Bl U7 7 2B T AT TR BEAE T ARVERS DA AT i BE 22 VP4l X Fh AR A 1)
WU SR EAA B ORFRE ol T iR S, (AR AT REAEAE I FE R U5 1) 1) R, IR SR R I A 7y B AR
ANFEIFE R X 5, &5 2 A 2 S R RN R (R s I R S B B U7 S, ER B R AT A R
HER SR T B ARG 2 8, KR ER <20mm MEREARGEREEAEE, I8
FARIGK A GEBS I, Rk, 45T M i 4 a2 B ar e — kil IR TR & FH i s
TSI ITER CT BV FEFARIER . FARVIBR, G —For ik AL Hoh FARDIGR FE AT B
K12 W ehrit, RIS RA SR TT i, HEAEECR, ZFEAN. REINEAKT . AI5EFAR
ML/, REERK, JEHRMSTRREBRTFARET . MIEFAREREIE P AEBERR, BAEA
P, TR ES . CT BEVIIN R, STt 453 R ORISR, WRE S Rpil, REmfE
BITHAL. FFFERIL, YRR . Mg R 7. WS [16]. CT HARMIAERAEAL[17]. Mg bR
B[RV T TR 22 2 Jiti 450 2 A 1) RS, (ELRE DG Ui Z A G — I A, 5 B — R o B M 11
Febm S B R 2= DTk S B Rl 25 1 e T, LRSI TR, KB Ay, PRRSET %, Bk, A
FHIH BT EAR <20 mm 2 RMGEET 1 4T HIIGIR TR, 524 = R B BRE i, R s m )
P P T f 6 TR 2R S R ST TS Y, 3 B PR R T B S A 0 T R, RURT R R I R A
HiZ W AT .

AOPFGERERW, FWE WM BRIAESS AT SR T 22 Al 45755 F ik i R, ROC Hi 2k
SERRE, WS MESE T TSR AR . BRI A TN ASCR,  ECK: =3 BB B T B T AR 7R 1) 3
TR AE(AUC=0.885), REE: 77.8%, FEFFE: 93.3%. EXRMISCHRR, 75355 AN[19]7E5F 281
)2 A il 25715 f g AP RS T B IRl Brbu OB FE R I, il 5 SR A R s e AR AR O 2R J5 i 3
IR ) E AR 2R, A T4 R — 8 (HRBNOREE N [20] I AL RoR, SIS T AT
FEC e BRIGE. VAR, B R AE R B & T RSN, 5P h BRIE S SRR
g R, BAEAE . B R S A — 3. SRR, RS LUR LA A K. B, 1%t
FON A OB BERF 7T, S9N 87 Bl B, AT IR B AE NI 281 BB 7L, FEAEEUN, XL RA7
TE—E M 5=, 16 CT AR = RHER SR T, IG5 45 FONAZ R TR 5 Frig i, fA7EA
ANFEM B L, H CT R EEERAR, CT BUSREE . BHE AR it 5805 BT
ARG RA—EG 58—, RN R INEZ RIS LT, M40 CT AR A E AR
DU F L5, BRI R A GINIB LT CT AR SFARHE, I H DA RIS 25 S0 it 45 719 1 R
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AW REAFAERR o I 45 T VE R ST S iR 22, & RS BRAERT U4 RA e 42— 2

LREPIR, Y. WSEVESETT . BRIAEE AT R IIIN 22 AN 45715 ) R, ISR ST AT
BRI T AR . BARERI TR, [FRPRE =38 B0 BT SL A PN AR R i T 28 R e i, A BT 5400
VU 2 R 451 E AL P A RS, IR FIIREAT THGYT, WIEGR BE UG, KB A A,
PEARSETo 2R, 0 CT s RHAE M HER 3 7 A B 2 [ A AE AN R 3R, HARRIF S srb L /NRE
BT, i KEHEE PRSI TR R SE B

SE
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