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Abstract

Objective: To investigate the diagnostic value of enhanced CT in preoperative assessment of N1 lymph
node metastasis in non-small cell lung cancer (NSCLC). Methods: A total of 160 patients with patho-
logically confirmed NSCLC admitted to our hospital from November 2020 to November 2024 were
selected and divided into N1 (+) and N1 (=) groups based on the presence or absence of N1 lymph
node metastasis. The differences in clinical, pathological, and imaging characteristics were analyzed
and compared between two groups of patients. Logisticregression analysis and Lasso regression were
used to identify factors influencing N1 lymph node metastasis, and models were constructed. The di-
agnostic value of the Logistic regression model and Lasso regression model for N1 lymph node metas-
tasis was evaluated using receiver operating characteristic (ROC) curve analysis. Additionally, a nom-
ogram for diagnosing N1 lymph node metastasis was constructed, and a calibration curve was plotted
for internal validation. Results: Multivariate Logistic regression analysis revealed that lymph node
short axis and margin, pathological tumor diameter, vascular invasion, and lesion location relative to
the bronchus were independent factors influencing N1 lymph node metastasis. The ROC curve anal-
ysis of the Logistic regression model showed an AUC value of 0.929 (95% CI: 0.892~0.967), sensitiv-
ity of 88.89%, and specificity of 83.33%, The AUC of the LASSO regression model was 0.9416 (95% CI:
0.9084~0.9749), showing no significant difference compared to the Logistic regression model (DeLong
test p = 0.10), indicating that the Logistic model has better diagnostic performance. The overall per-
formance was superior to the single short diameter standard (AUC value of 0.864, sensitivity of 76.3%,
specificity of 96.4% (95% CI: 0.801~0.926)). Conclusion: A Logistic regression model constructed
based on lymph node short axis and margin, pathological tumor diameter, vascular invasion, and lesion
location relative to the bronchus demonstrated better diagnostic performance than lymph node short
axis alone.
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1. 5|8

TEAE/INH B FiliJeg (non-small cell lung cancer, NSCLC)H, N1 kg5 8177 R 37 < %8 A 6 Fn/ak,
JT TR S S RS, DAR POtk S5 e B (R 3G EHARI0) [1]. N1 IR A5 1A% 5 75 68 /I 4t i e 7
RS AR B, O R B TS « VR IT SRS A AEAEA . W CT 3442 il 12 Wi vh e A 5%
BT, Be BRI WK /NG B 2], SR, X T N1 RSB 2,
CT MBURMERAR, FEAlR e NRE SRR T o MG CT A8 8 A LG 7552 s 20 23 ) )55t
EERE, bk 2 5 M 1] DX IR 6 45 A 0 LE SEDiE T AT I o 3859 CT % N1 bk B2 45 54 7% 112 W B 8L 1
S, G2 A SR R b R A R AR IR IR S TS . K/ B N FB A b DL R ik B 485 1 I AR A% 0
B PR E N1 E B R W 2, BTk, ASCEX R 2020 4 11 H % 2024 4 11 HEEUCE 1
160 5l NSCLC B3 MIIGIR . B X6 7 #6472 [ & Logistic [R1H 34T, FEMEAES, BAEFRHK
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2. IR

2.1. —f&EE

4R 2020 4F 11 H & 2024 4F 11 HRBEUSIE T 160 4] NSCLC 23 il A7 B R A dkbritk: @
BIGFARREREUESSN NSCLC: @ AT/t B b AR DGR : @ REFIATIEFE +
B . HEbrdE: © S RGEMIE: @ RITRGMEPRRMELIEHAR. 160 % NSCLC Jifi
EEE T, Bk o8 B, Lotk 62 #il, FHE 22~89 &, HALEES 66 & FREIRAL. Y 115 1, B 39
i, HABZRTY 6 . AHFF IR BRI A I8 B Ae B2 L S e (R ik 5. SL-YX2025-089).

2.2. CT BEFZERMRRELE 9 X iR

M3 CT $34#4# ] Somatom Force 128 (Siemens Healthineers)i% & #H47. S F: FH/E 120
kV; EHI 150~200 mA; FEH)ZEN 5 mm, JZEEN S mm; EH#ZEEEN 1.25 mm, HEREN
1.25 mm. FEMGGRITID, S O SIS R (2.5 mL/kg), VESHEZR 3 mL/s, shlkil 25~35 s, #bkiN
50~70s. BT CT AR RIS W R AL IZ Wi T 3 4F L LA B TAESI0) R PE, HILSE A — B o i
AbFE

3 [ B i B B (UTC.C) R AT H 28 LRI TNM 2 BARRUEHEAT N A2 W7 N1 SRR
B A/EUM T TR 1R, LK ik S R (BAE B RN

23. FREREHREKRE

FTA FEAR AR 7 2035 K F i/l B DB Hedb AT ARGtk 45 R PRI, ARPEA it WL AR S5 5 2
S5 RN NG SR S hrE, 0T B NL MBS, 708 N1 R X N1 B M
M, 3PN (94 N1 (OHER.

24. GHERZE

K SPSS 27.0 [z R 4.50 #EATHm A B IR0 HE BB RILA(X £5)3&0R, HRHECK t K256
JEIER A EORNH M (Pas, Prs)Rr, A LLECK H Mann-Whitney U £330 € M 5B A EER R,
A LEBER FH 2 K55 . 23 Logistic [BIH2HT N1 LG5 B HIS2m R 2, JFHE Logistic FIJARER(P <
0.05 RARZEFA G R N), KRHSZRE TAERHEROC) HIZ KV Logistic [ ARERIXT N1 k&5 5655
WA, FF 220 512K 1], 8 F] Bootstrap 5 3EAT A BREGAIE, FF2x A AE I 42 i H] glmnet 134T LASSO
(least absolute shrinkage and selection operator) Bl )73, A XIS UEEFR ALK 2 28, ik AR & IF
AR, i Delong 156X} LASSO #7 54£ 45 Logistic [Bl VAR HEAT ELEL, 1Pl Logistic HA7H 1) fa &
o 1] Kappa F %K AL AHSC R E(ACC) VA WL 1] (9 — Bk

3. &R
3.1. JE/NEBERREE N1 (HEAS N1 (IR, RIBRGISFIER L

160 B /N0 fiidee 2 v, N1 ARE4H 76 9], JC N1 85240 84 B, N1 #6840 1 T N1 B RS 41 18] 9%
PR B R4 CT MR i AR, RIRSEKAe . SR, 58N E . KERIN. MEEL. #hag
120 AERERIE . RORIT . PR, sk A SO AR, ERA SRR (P < 0.05),
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Table 1. Comparison of clinical, pathological, and imaging characteristics between non-small cell lung cancer N1 metastasis

group and non-N1 metastasis group

F 1. dE/NRAERGRE N1 ##BE S5 T N1 HBAIRK . RERGFHELE

HEE Non-N1 (84 1) N1 (n = 76) t/ P 1
74 2 Ji 96 5t K A% (cm) 3.490 +2.0288 4.168 +2.0291 -2.11 0.036
CT MM& i K12 (cm) 3.8261 £ 2.52663 6.6182 + 11.66945 -2.017 0.047
B LK AR (em) 1.020 +0.3355 1.617 £ 0.5609 —8.069 <0.001
L4595 4% (cm) 0.6952 + 0.19843 1.1717 £ 0.43519 -8.757 <0.001
aa 64.20 £9.228 63.86 +10.017 0.228 0.82
PE5 0.021 0.884
% 51 47
E'8 33 29
WA s 0.108 0.742
T 67 59
A 17 17
P 2 5.856 0.053
i 67 48
fie PR 240 0 9 14 25
oA 3 3
it Jed P 2E i e 0.142 0.142
Pyt ) 26 19
i fiti e 5 6
i it R 14 20
T il bt 24 15
Tt T 5 12
PR 2 PAE 0 4
L E(HZRE) <0.001
Ay 51 47
Jei LAY 33 29
ik &=L 29.388 <0.001
14 57 19
FE 27 57
i g 4= A0 12.007 <0.001
14 66 40
FE 18 36
PRI 16.939 <0.001
B 78 51
FH 6 25
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XAER 10.007 <0.001
14 73 50
FE 11 26
rh Y i 2% 11.067 <0.01
i 1 14
f 73 72
REEE 25.556 <0.01
¥4 76 42
A5 8 34
PRARE A 31.321 <0.01
¥y5)5aAk, 75 9
A5 5Ak, 9 39
b 37.061 <0.01
TH M 76 8
R 8 41

3.2. %A Logistic B354

¥ 1 TR 2 R IR bR EE VIF (OF ZIEIK )M R, 2558 B8 VIF ¥<5, W IAHZEE
LGV . R B S #HT Logistic AT, W6 2 FA4RR IR GINALRL, Al HE D |5 19 77
FEAIFR P>0.05 AL E, EHUAHEE, SRR, WMESEE. LR KERN. MEGESRE)R
N1 LR A W3 (P < 0.05), JR ¥ MR B KA N1 kB A — e (P = 0.53). e
BEHNAIR RELICC) N 0.919 (P<0.01), LD T RALE (5 A5E) kappa R 7104 0.927. 0.898 (P <
0.01), RIARWFFAHPIAMEE BA S E 8. 193 Logistic [FIJAEAY: P=1/{1 +exp[~(-3.67 +4.39X, +
281X, — 0.275X3 + 1.31Xs — 1.42X5)]}, Hof Xy AL R, Xo AMEEDL R ER =1, HW =0),
Xs AIRERRR B R AR, Xo NIKERIL(FEME =1, At =0), Xs AE5CAEMEERE =1, il =

0). W% 2,

Table 2. Results of multivariate Logistic regression analysis

%< 2. %A ZE Logistic @A HEER

BEE EVEEY- PR E z {8 P{H
K 4.39 0.941 467  <0.001

Ul 2.81 0.619 454  <0.001

3 TER e e s KA -0.275 0.142 -1.93  0.053
k120 1.31 0.516 254 0.011
FEEXRE) -1.42 0.557 -2.55  0.010

OR 1&
7.6213
16.5300
0.5315
3.7045
0.2414

OR B[ 95% CI
[3.2477, 17.8850]
[4.9181, 55.5580]
[0.27997, 1.0089]
[1.3474, 10.1850]
[0.0811, 0.7186]

3.3. Lasso VIS

PG 1 A R R B AR, BN B R SR AZ B Lasso Bl )AL Gk A2

'3 S MR BRI E 2 T3 CT 4%
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B, SREIR, HETIAREA N 0.01968829 I, BIMVERER AL, HIELEH 11 MBI, Lasso [IJHH
AR 2 PSRRI LA 1. B 2. 5 Logistic FIVAAHLL, JERRE AR S WhEARRE. DR i
R KR BRI ME(S3CUE); MR E: CT MUE R R, MEEIN. Mafl. /i
SCVERE. PRI SRR AL
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Figure 1. Diagram of selection process for variables in Lasso regression
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Figure 2. Diagram of selection process for the best parameter 4 in Lasso regression
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3.4. ROC HZ 34 Logistic [EYI4EE, Lasso [EVIREISHET N1 KB EFETBROMEE, FHA9ES
£

i R iBF 2] ROC HIZk 4T Logistic AR K Lasso [HEALS T N1 #hELL5 5672 268,
Logistic [A]J7#5 7% ROC 5 EIR, S KNLIBIRECN 0.722 i, AR N 88.89%, HF571E N 83.33%,
AUC 154 0.929 (95% CI: 0.892~0.953), $/nEAS M RERILT; Lasso AR ) AUC N 0.9416 (95%
CI: 0.9084~0.9749), &5 Logistic [/ JAAYAH L TG i 3 22 7 (DeLong f% p = 0.10), W.IE 3. #F—PH#E
Logistic BB 2 FI 4 ], R S K 208 Fa B0t S ARk W4 0.38, B 25 ITHE A S0 45 70 %o 7 (1% o 0 A =
I 0.38 I, KA N1 kAR AT REVER, W 4. 12502 BRI R R <81 0K 5(a)s 18] 5(b).
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Figure 3. ROC curve of Logistic regression model and Lasso regression model for diagnosing N1 lymph node metastasis
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Figure 4. Alignment diagram
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Figure 5. (a) Peripheral adenocarcinoma of the middle lobe of the right lung, positive vascular invasion, enlarged lymph node
shadow adjacent to the right hilum, short axis approximately 16.8 mm, with blurred margins; (b) Logistic model prediction plot
for this patient. Lymph node short axis 1.71 cm, score 59 points; lymph node blurred borders, score 28.5 points; pathological
tumor maximum diameter 4 cm, score 25.5 points; positive vascular invasion, score 14 points; tumor lesion location peripheral
type, score 0 points; total score 127 points, corresponding to a >99% probability of positive N1 lymph node metastasis

B 5. (a) BRPHEERRE, KERIEMRYE, GRMIIEMARELES, HEY 168 mm, AFEM; (b) %8
# Logistic BRI TUNFIZE . HKELTERE 1.71cm, 55 59 5775 HELELFIER, 5597285 5; FEMERKE
4 cm, 185325597, BKERIERN, 85 145, MERLMEAREL, B2 09, 859 1275, M NI
MEBEEHAM RN > 99%
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Figure 6. ROC curve for model diagnosis of N1 lymph node metastasis in the validation group
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i H] Bootstrap X0 B B Hm 3R 4T N FEGAIE,  JF22] ROC J Calibration HEMIZ, ROC 45 R 2R
AUC 154 0.935 (95% CI: 0.895~0.968), #&/nIEAIUSIWIARERLF, W 6; KHEMZ MR, ZHAM
TR M R 5 S PR R I A &, Hym g Barfs, WK 7.
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Figure 7. Calibration curve of the model in the validation group

[ 7. HEE P RBV I ROE L

3.6. Logistic ElVI#=E 5% 4188 /5 A RIS BEEL B

7 160 5] NSCLC Hr, JRdigs BAESZ: N1 (+H): 76 1, N1(-): 84 ], fdi it Logistic 1] 457
I N1 RE SR 0 206E, AUC {HIE 0.929 (95% CI: 0.892~0.953), RIBUE N 88.89%, 457 J% N 83.33%,
MEMES 7% CT Worntk 45542 > 10 mm 1 NFER2IbRHE, AUC HN 0.864, REUEN 76.3%, Ff
SN 96.4%, (95% CI: 0.801~0.926), it Logistic [Al VAR 2 Wi RE AL 114 58 T v
4. Vg

NIk B2 25 2 /N0 B At 1 DL AR RS RO [3], 10 N1 bk B 45 5 R S 4R A7 7 (RN S <07 ) L R/ i
VIS R, DL kLS5 R e R (LG BRRIU) [1]: R A N1 KB S5 R & 5 m NSCLC #EHfi
S VRYT UG R E SR R (4], — BT DB ARV IR 1A NSCLC 1 [ml A 58 01, il
R MR R G0 b B T AR B ARG S A A A R TR AR AR I S A R E R[5, TRA AR
B, PARR RS IE S A S I PR 1 e o AR G S AR A 6], % T R ARk S5 R 1
B, WIFRIEEL R EEEARBRAEE NOFAR, DA LERNTREF. Bk, #ERTE
MR EIEE N1 BG5S B E X EE,

HAT, IR EFEH CT. PET-CT ARG E: . E@BHAEESREH N1 MBS BH S
B85 G NEMRIE K AR (endobronchial ultrasound guided transbronchial needle aspiration, EUBS-TBNA) & —
Pl L B SCRE BN, RS SR SN B R HEAT B0 2 5 X O\ B vk EL 5 AT BORE SA
MHEAR, AHFFEY, EUBS-TBNA W N1 #RELEH B R B RE 5750 Ak 86.4% 100% [7],
BRI B MR £5 A Rk, EUBS X i ARG ibk CL 45 . il sl fik v ok B2 4% e B9 55 bk (. 45 R R, f7E— 58
iz, MRS ETERAMEE, SSBUEE B — KA, GkEsKM . BrsmEsifi. X
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S e SRR (1) XU 76 6 S5 T R R AN L, UL RAEAR RS9 . PET-CT mf DAL T REIEAE B,
BN AR WHE BRI B R MR s, A EE R W, PET/CT ¥4l NSCLC £ 9\ btk (45 5 m i e
AUC 1Hi£ 0.964 (95% CI: 0.930~0.998) [8], 1H PET/CT &%+ & th, HIFARATA 2B ski2 Fr i B &
TR LTV ANETA,  LEIE PR SE e A LA i B A s i3 98 CT (contrast-enhanced computed tomography)/e 7E
40 CT I 2ERE b, e i ik S 3 B 770 G 5 2 3 BP0t LU R0 SR S A8 b ML 48 B SO AL (1 F
FURE, AT 5E 37 WA b Y s A 35 45 R R AR i . 85 CT BT s o W R W BB e 77, LI I i 5 77 484 54k
SRS SIS T EE[9] [10], RefS ELN il |1 FI R itk EL 45 R i) 47 B8 2 L AARe 2, A AR %D CT “F4axt
BRI

I 160 FIEF AT, ARG RER, N1EBARE CT AW FHEMIR R,
CT MR K/ WEEE TR KK TR, HRARLSXREMEL Nh A, HRAke
CERE MR PR EAY A AR A R SN B R A R AR R A, R W ST
HZER(P < 0.05), XLLgE R, R CT Ref i &2 FER IR 52807 I s R s 1 B ik B2 45 T3S
FUPERRFAE, JUF IR AR Kk RIS T B 7 T B B R34 o AN AUl I Logistic [H1A 4047, ALk 4550
AR RERE EAR . BKERIC Skt 53R B X Nk F — e, H ROC HiZk 2
IRHE T IX LR AR LAY Logistic ARSI N1 k45868 B A RIFIZWIRAE, AUC Hi% 0.929
(95% CI: 0.892~0.953), R N 88.89%, 5 573 B A 83.33% . AHI 7731 LASSO [ VA HE—HIE T Logistic
(AR mT Sk, SR B (RS AR R T R E R ELAR . K R0 R b 5 S R o B ) 7 7 e
TR, BB AUC MHIE . 1X—45 R CRFZ Logistic B84 N1 kLS5 #8122
AEEME, AZABAREIEFEENRERN. B EZL CT MELHA KT 10 mm KAEMELERLE,
AW, CT DIRES R > 10 mm RiZH, FrRIERN 96.4%, (HREBIZM N 76.3%, WiZHEBE. A
WIEFRY, LLCT RMEEER > 10 mm AL BibsEZ M NSCLC Rk LS5 # 5 1 RBUE N 76%, 4F
FERN80%([11], 5 IR ALRMAS: TMENALERE R, DMELSER > 10 mm /E N2 EiR
HEF BRI BBAR I r,  (EAR S PEARO AR [ 12] £55 1M 5, Logistic [FIABANZ T N1 MG 8URE
IF. AEIRRY], MR A S KA M B AL [13], A FH R (an i 5 B il R B AN )
(ISR IE S R R o5, (ELASHIT T s PR AR N1 KRG A M S R K (P > 0.05), X AT AEA
AHI TSR B o B R Y e o5 R AR TR . AR SR A AN R A ARHIE ST S — TR A0 Y [
PEIHT, SRZATIEYEZ L AF, BREARRERAEXTE R, TRES oM g R EE v (R X T 3 Ly
INIREL GG B RS BRURE IR R B R L G R R [ 14], BIOR MR AR R it 1) S AR T S5 bk TR 45 o0 FRANTE I, AT 23R
BT H IR 15] Ak, 3Eam CT AR A ARG B, R0 456 HAb AR % F B (0 PET/CT. MRI
B TRAR) UL AU A A AR S Wi Y, DL w2 W Ak e R 9 T30 e

s LATA, RETHE CT SR/ NI iTE N1 kRSB LS E —E ek E. & Tikeg ks
AT B B B IE AR kL 5 S AL B 1) Logistic [FABAL, 7 LR H 2B NSCLC
WL U TE, NG BHRTT T RINE BRI J1 3R

EETH
S GEIH AR N TR B BRI 451 ARR R SR E AT LSS 2020LCZD12).

SE

(11 BEE, XU, XMEME. (TASLC ZFIUBME TNM 23300 MsE[a). S E .0 M sARHIG R 2 &, 2024, 31(4):
489-497.
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