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[ Abstract] Objective To establish a prediction model by multivariate logistic regression analysis for estimating the
malignant probability of solitary pulmonary nodules (SPNs), and to compare our model with other models. Methods From
January 2011 to November 2014, totally 252 patients with SPNs who had undergone pneumonectomies in Thoracic Surgery
Department of Changhai Hospital and been confirmed with definite pathological results were included in this retrospective study.
The gender, age, symptom, smoking history, history of pulmonary diseases, history of tumor, family history of tumor, the
location of lesion, maximum diameter, clear border, smooth border, spiculation, lobulation, spinous protuberant sign, pleural
indentation, calcification, vessel convergence sign, and lucency shadow were all reviewed. Eighty-three cases were designated as
validation group (group B), and the remaining 169 cases were taken as the modeling group (group A). Six cases were excluded
from group B to meet all the inclusion and exclusion criteria of the other three models, and the remaining 77 cases constituted

group C. Logistic analysis identified five independent factors associated with malignant probability of SPNs from group A and a
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clinical prediction model was built. With the data of group B and group C, this model was verified and was compared with the
other three classical models. Results The age, history of tumor, maximum diameter, calcification, and lucency shadow were
the five factors identified for differentiating benign and malignant SPNs (P<C0. 05). When group B data was substituted into the
established formula, the area under curve (AUC) of the ROC was 0. 9054 0. 036, sensitivity was 79. 3%, specificity was
84. 0%, positive likelihood ratio was 4. 957, negative likelihood ratio was 0. 246, positive predictive value was 0. 920, and
negative predictive value was 0. 636. When the data of group C were fed to the four formulas of Changhai, L.i Yun, Mayo and
VA models, the corresponding AUCs were 0. 89340. 040, 0. 817=40. 056, 0. 804=+0. 050, and 0. 78040. 057, respectively.
Conclusion The patient”s age, history of tumor, maximum diameter, calcification, and lucency shadow are the independent

predictors of malignant probability of SPNs, This logistic regression prediction mathematic model is of clinical application value.

For patients in this study, our Changhai model seems to work better than the Li Yun, Mayo,and VA model.
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Tab 1 Single-factor analysis

Factor Benign Malignant P value
Gender n(%)
Male 27(29. 3) 65(70.7)
0. 137
Female 31(40. 3) 46(59. 7)

Age (year) z=ts 51.21410.65 59.6649.30 <<0.001

Symptom n(%)

Yes 17(34.0) 33(66. 0) _
No nGLs e 0

Smoking history n
Yes 13 38 0.112
No 45 73

History of lung diseases n
Yes 2 4 1.0
No 56 107

History of tumor n
Yes 2 16 0. 034
No 56 95

Family history of cancer n
Yes 3 6 1.0
No 55 105

Location of lesion n
Left side 25 47 0. 924
Right side 33 64
Upper lobe 31 62 0. 765
None upper lobe 27 49

Maximum diameter d/mm,z+s 18.516. 4 14.4+6.4  <0.001

Clear border n
Yes 22 28 0. 110
No 36 83

Smooth border n
Yes 15 6 <0. 001
No 43 105

Spiculation 7
Yes 20 65 0. 003
No 38 46

Lobulation n
Yes 21 70 0. 001
No 37 41

Spinous protuberant sign n
Yes 27 66 0. 109
No 31 45

Pleural indentation n
Yes 32 73 0.178
No 26 38

Calcification n
Yes 9 2 0. 001
No 49 109

Vessel convergence sign n
Yes 41 94 0. 031
No 17 17

Lucency shadow n
Yes 24 74 0. 002
No 34 37
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Tab 2 Logistic regression analysis

Regression
Factor P OR(95% CD
coefficient
Age 0. 084 <C0.001 1.087(1.042-1.134)
History of tumor 2.1 0.02  8.164(1.384-48.154)
Maximum diameter 0.111 <0.001 1.117(1.050-1.118)

—2.751 0.013 0.064(0.007-0. 559)
3.249(1. 454-7. 261)

Calcification

Lucency shadow 1.178 0. 04
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Tab 3 Statistical significance of the AUC differences for the four models

Difference 95% CI
Model SE Z statistic P

between AUC Lower Upper
Our vs Li Yun 0.076 5 0.0352 2.172 0.029 9 0.007 5 0. 146
Our vs Mayo 0.089 2 0.042 9 2. 081 0.037 4 0. 005 2 0.173
Our vs VA 0.1130 0.047 7 2. 364 0.018 1 0.019 2 0. 206
Li Yun vs Mayo 0.012 7 0.052 4 0.242 0.808 8 —0.090 1 0.115
Li Yun vs VA 0.036 2 0.063 9 0. 566 0.5715 —0.089 1 0.161
Mayo vs VA 0.0235 0.038 6 0. 608 0.543 0 —0.052 1 0.099 1

AUC: Area under ROC curve; ROC: Receiver operating characteristic
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