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CT Radiomic Features of Part-solid Ground-glass Nodules in Differentia-

tion Between Invasive and Non-invasive Pulmonary Adenocarcinomas
LI Qiang,DOU Wen-guang, LI Zheng, LIANG Chang-hua, YUE Jun-yan
(The First Affiliated Hospital of Xinxiang Medical College ,Weihui 453100, China)

Abstract ; [ Objective | To differentiate the invasive pulmonary adenocarcinomas (IPAs) from non-IPAs by CT
radiomic imaging features of part-solid ground-glass nodules(GGNs). [ Methods ] The clinical data and imaging
findings of 88 patients with pulmonary pulmonary adenocarcinoma presenting as part-solid GGNs (56 TPA and
44 non IPA) confirmed by operation in our hospital from February 2015 to April 2019 were retrospectively
analyzed. Quantitative radiomic features were computed automatically on 3D nodule volume segmented from
arterial-phase contrast-enhanced CT images. A set of regular risk factors and visually-assessed qualitative CT
imaging features were compared with the radiomic features using logistic regression analysis. Three diagnostic
models, i.e.,a basis model using the clinical factors and qualitative CT features,a radiomics model using sig-
nificant radiomic features,and a nomogram model combining all significant features,were established and
compared with receiver operating characteristic(ROC) curves. [Resulis] In addition to three visually-assessed
qualitative imaging features,another three quantitative features selected from hundreds of radiomic features
were found to be significantly(all P<0.05) associated with IPAs. The diagnostic nomogram model showed a sig-
nificantly higher performance [area under the ROC curve(AUC) =0.903 ] in differentiating IPAs from non-IPAs
than either the basis model(AUC=0.853, P=0.0009) or the radiomics model(AUC=0.769, P<0.0001). Decision
curve analysis indicated a potential benefit of using such a nomogram model in clinical diagnosis. [ Conclu-
sion] Quantitative radiomic features of GGNs provide additional information over clinically-assessed qualita-
tive features for differentiating IPAs from non-IPAs,and a diagnostic nomogram model including all these sig-
nificant features may be clinically useful in preoperative strategy planning.

Subject words: radiomics ; pulmonary adenocarcinoma;computed tomography ; ground-glass nodules
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Table 1 Comparison of clinical risk factors in two group

Index IPAs  non IPAs /¢ P

Age(years) 58.2+8.1 55.3+9.2 1.557 0.123

Gender Male 15 7 0.775 0.379
Female 38 28

Family history ~ Yes 21 13 0.055 0.815
No 32 22

Smoking history Yes 11 4 1.300 0.255
No 42 31
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Radiomics model
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Diagnostic nomogram model
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Figure 1 The ROC curve of basic model (AUC = 0.853),radioactive model
(AUC=0.769) and nomograph model (AUC =0.903) were obtained. Nomo-
graphic model showed that the diagnostic efficiency of IPA and non IPA was
significantly higher than that of basic model or radioactire model
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Table 2 Qualitative CT imaging features of visual assessment between IPA and non IPA in training group and test group

Test group

Training group

Features

N
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Table 3 Multivariate Logistic regression analysis of
four important characteristics
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Figure 2 Diagnostic nomograms were constructed based on four significant features, - o = R
RAD score, pleural traction,size and proportion of solid components SNV AT 0, T
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Figure 3 Decision curve analysis of diagnostic nomogram
model(grey line represents the assumption that all patients
have invasive lung adenocarcinoma,black line indicates
that no patient has IPA,and red line represents the net
benefit of using nomographic model to diagnose IPA)
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