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[Abstract] Objective: To construct a predictive model for occult mediastinal lymph node metastasis in lung adenocarcinoma based
on clinical and imaging features of the primary tumor. Methods: A retrospective analysis was conducted on lung adenocarcinoma
patients, who underwent surgical treatment and lymph node dissection with or without occult mediastinal lymph node metastasis on
pathology at the First Affiliated Hospital of Nanjing Medical University from 2009 to 2019. Multiple clinical and imaging features of the
patient were collected. Univariate and multivariate logistic regression analyses were used to identify independent predictors, and an
imaging model incorporating multiple CT characteristics was constructed. Receiver operating characteristic (ROC) curves were
established to evaluate the predictive efficacy and clinical utility value of each model. Results: Among the final 780 patients with
normal-sized lymph nodes, 145 cases exhibited lymph node metastasis. Univariate analysis suggested that tumor size, axial location,
nodule characteristics, morphological features, pleural pulling sign, and type of pleural adjacency were significantly associated with
lymph node metastasis. Multivariate analysis indicated that tumor size (OR=1.019, 95% CI: 1.002- 1.036, P=0.028) , nodule
characteristics (OR=0.361,95% CI: 0.202-0.646, P=0.001), pleural tag(OR=1.835, 95%CI: 1.152-2.924, P=0.011), and presence of
mediastinal pleural abutting (OR=1.796, 95% CI: 1.106-2.919, P=0.018) were independent predictors of occult mediastinal lymph
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node metastasis. The imaging model developed based on these predictors showed an area under the curve (AUC) of 0.75, with a

sensitivity of 86.2% and specificity of 53.1%. Conclusion: The imaging model based on chest CT scans demonstrates excellent clinical

value in predicting occult mediastinal lymph node metastasis in lung adenocarcinoma. It provides a basis for non-invasive preoperative

decision making and surgical treatment planning by clinicians.
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The case of a 62-year-old woman with lung adenocarcinoma in the
right upper lobe. Contrast-enhanced CT images were acquired in the axial
plane using a lung window setting with a 5 mm slice thickness, revealing
a 1.6 cm solid, lobulated nodule (indicated by a white arrow) accompa-
nied by a pleural tag(marked by a black arrow). Although the subcarinal
lymph node (denoted by a white arrowhead) appeared normal in size on
CT imaging, subsequent pathological examination confirmed the pres-
ence of metastatic involvement.
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Figure 1 A 62 years-old woman lung adenocarcinoma
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The case of a 58-year-old woman with lung adenocarcinoma in the left upper lobe. Contrast-enhanced CT images were acquired in both axial and

coronal planes using lung and mediastinal window settings at 5 mm slice thickness. These images demonstrate a 4.4 cm solid, lobulated mass (*) with

evidence of abutment to the mediastinal and interlobar pleura (indicated by black and white arrows). While the subaortic, hilar, and interlobar lymph

nodes (marked by white arrowheads) exhibited normal dimensions on CT imaging, pathological evaluation subsequently confirmed metastatic involve-

ment in these nodal stations.
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Figure 2 A 58 years-old woman with lung adenocarcinoma
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Table 1 Univariate analysis of the relationships between CT characteristics and occult mediastinal lymph node metastasis in

patients with lung adenocarcinoma

Lymph node metastasis Univariate analysis

Characteristic Total Negative (n=635) Positive (n=145) P
Size(mm, x + 5) 31.0+13.9 279+ 13.2 375+ 134 <0.001
Lobar location[n(%) ] 0.110
Right upper lobe 238(30.5) 200(31.5) 38(26.2)
Right middle lobe 54(6.9) 43(6.8) 11(7.6)
Right lower lobe 146(18.7) 116(18.3) 30€20.7)
Left upper lobe 183(23.5) 139(21.9) 44(30.3)
Left lower lobe 159(20.4) 137(21.6) 22(15.2)
Axial location[ n(%)] 0.007
Peripheral 623(79.9) 519(81.7) 104(71.7
Central 157(20.1) 116(18.3) 41(28.3)
Contour[n(%) ] 0.026
Circumscribed 17(2.2) 1727 00
Lobulated 643(82.4) 519(81.7) 124(85.5)
Spiculated 120(15.4) 99(15.6) 21(14.5)
Opacity[ n(%) ] <0.001
Pure GGO 44(5.6) 44(6.9) 0
GGO predominant 87(11.2) 87(13.7) 00
Solid predominant 153(19.6) 137(21.6) 16(11.0)
Pure solid 496(63.6) 367(57.8) 129(89.0)
Pleural tag[n(%) ] 0.004
Absence 251(32.2) 219(34.5) 32(22.1)
Presence 529(67.8) 416(65.5) 113(77.9)
Mediastinal pleura abutting[ n(%) ] <0.001
Absence 606(77.7) 517(81.4) 89(61.4)
Presence 174(22.3) 118(18.6) 56(38.6)
Non-mediastinal pleura abutting[ n(%) ] 0.001
Absence 329(42.2) 285(44.9) 44(30.3)
Presence 451(57.8) 350(55.1) 101€69.7)
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Table 2 Multivariate analysis of the relationships between

CT Characteristics and occult mediastinal lymph

node metastasis in patients with lung adenocarci-

noma

Multivariate analysis

CT Characteristic

OR 95%Cl P

Size 1.019 1.002-1.036 0.028
Axial location

Peripheral 1.000 - -

Central 1.269 0.762-2.113 0.360
Contour

Circumscribed 1.000 - 0.958

Lobulated 0.000 - 0.998

Spiculated 0.920 0.528-1.605 0.770
Opacity

Pure GGO 0.000 - 0.996

GGO predominant 0.000 - 0.997

Solid predominant 0.361 0.202-0.646 0.001

Pure solid 1.000 0.008
Pleural tag

Absence 1.000 - -

Presence 1.835 1.152-2.924 0.011
Mediastinal pleura abutting

Absence 1.000 - -

Presence 1.796 1.106-2.919 0.018
Non-mediastinal pleura abutting

Absence 1.000 - -

Presence 1.348 0.872-2.082 0.179
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Figure 3 Evaluation and comparison of the developed

models
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Table 3 Predictive performance of different models

SEN SPE
Model AUC95%CD %) (%)
Size 0.667(0.633-0.700) 74.5 53.7
Opacity 0.678(0.644-0.711) 89.0 42.2

Pleural tag 0.562(0.526-0.597) 77.9 34.5

Mediastinal pleura abutting 0.600(0.565-0.635) 38.6 81.4

Multi-feature CT model 0.751(0.719-0.781) 86.2 53.0
AUC: area under the curve; SEN: sensitivity; SPE: specificity.
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