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CT signs and diagnostic significance in patients with benign or malignant pulmonary ground-glass nodules
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[Abstract] Objective To explore the factors related to the identification of benign or malignant pulmonary ground-
glass nodule (GGN) through studying the clinical features of patients with lung GGN diagnosed by pathology. Methods The
clinical data and imaging data from 181 patients, who were pathologically confirmed to have lung GGN in Changhai Hospital
of Second Military Medical University from Oct. 2013 to Oct. 2016, were retrospectively analyzed. Statistical software SPSS
19.0 was used to conduct univariate analysis and multivariate logistic regression analysis of influencing factors of benign or
malignant lung GGN. The coincidence of chest CT diagnosing benign or malignant lung GGN and the pathology diagnosis
was analyzed with Kappa consistency test. Results Of the 181 patients, 106 had malignant lung GGN and 75 had benign
lung GGN. Univariate analysis showed that age, smoking index, maximum diameter of GGN, spiculation, lobulation, pleural

indentation, vacuole sign, air bronchogram sign and CT value were the influencing factors for the differential diagnosis of
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benign and malignant lung GGN (all P<<0.05). Multivariate regression analysis showed that aged, spiculation, lobulation,

pleural indentation, air bronchogram sign, vacuole sign and increased CT value were independent risk factors of malignant

lung GGN (all P<<0.05). Compared with benign lung GGN, chest CT had a higher accuracy in diagnosing the malignant lung
GGN (80.3% vs 65.3%, x*=5.698, Kappa=—0.122, P=0.017). For the benign GGN, inflammatory lesions were more likely
to be misdiagnosed versus tuberculosis (° =22.626, Kappa=0.593, P<<0.001). Conclusion For older patients with chest

CT signs including lobulation, spiculation, pleural indentation, air bronchogram sign, vacuole sign and increased CT value,

malignant lung GGN should be highly suspected. When diagnosing benign lung GGN, the doctors should comprehensively

analyze patient general situation, clinical features and imaging findings of the patients.
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Tab 1 Univariate analysis of influencing factors of benign and malignant pulmonary GGN

Variable Benign GGN N=75 Malignant GGN N=106 Statistic P value
Baseline demography
Gender 1 (%) ¥'=0.892 0.345
Male 40 (53.3) 64 (60.4)
Female 35 (46.7) 42 (39.6)
Age (year), x*s 45.23+15.39 58.01+10.23 t=—6.277  <<0.001
Smoking index (cigarette-years), x s 203.92+48.03 289.38+57.29 t=10.543 <0.001
Clinical symptom
Cough and expectoration 7 (%) ¥ =0.586 0.444
No 39 (52.0) 49 (46.2)
Yes 36 (48.0) 57 (57.8)
Fever 1 (%) ¥'=1.543 0.214
No 67 (89.3) 100 (94.3)
Yes 8 (10.7) 6(5.7)
Bloody sputum 7 (%) r=2.158 0.142
No 68 (90.7) 88 (83.0)
Yes 7(9.3) 18 (17.0)
Chest CT feature
GGN maximum diameter d/mm, x £ 16.53+0.86 11.234+0.52 t=47.572 <<0.001
GGN density 7 (%) ¥'=0.076 0.782
Evenly 51 (68.0) 70 (66.0)
Inhomogeneous 24 (32.0) 36 (34.0)
Spiculation 7 (%) ' =44.343 <0.001
Yes 14 (18.7) 73 (68.9)
No 61 (81.3) 33 (31.1)
Lobulation 7 (%) ¥'=5.003 0.025
Yes 9(12.0) 27 (25.5)
No 66 (88.0) 79 (74.5)
Pleural indentation 7 (%) ¥'=5.399 0.020
Yes 15 (20.0) 48 (35.3)
No 60 (80.0) 58 (64.7)
Vacuole sign 7 (%) ¥ =34.000 <0.001
Yes 6 (8.0) 52 (49.1)
No 69 (92.0) 54 (50.9)
Vascular bundle sign 7 (%) ¥ =0.001 0.980
Yes 10 (13.3) 14 (13.2)
No 65 (86.7) 92 (86.8)
Air bronchogram sign 7 (%) £ =6.810 0.009
Yes 6 (8.0) 24 (22.6)
No 69 (92.0) 82(77.4)
CT value (HU), x+ts 26.231+9.84 39.83+11.28 t=8.412 <0.001

GGN: Ground-glass nodule
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Tab 2 Multivariate analysis of influencing factors of benign and malignant lung GGN

Variable SE df Wald B P value OR (95% CI)

Aged 0.692 1 7.381 1.391 0.012 6.281 (1.482, 14.021)
Smoking index 0.001 1 0.340 0.000 0.558 0.997 (0.991, 1.000)
GGN maximum diameter 0.007 1 1.890 0.015 0.168 1.015(0.992, 1.039)
Spiculation 0.547 1 6.635 1.410 0.009 4.097 (1.400, 11.927)
Lobulation 0.590 1 6.320 1.480 0.011 4.418 (1.387, 14.076)
Pleural indentation 0.736 1 5.379 1.154 0.026 3.575(1.971, 9.681)
Air bronchogram sign 0.784 1 6.482 1.502 0.008 5.942 (1.501, 15.031)
Vacuolar sign 0.501 1 8.021 1.492 0.009 6.032 (1.890, 18.033)
Increased CT value 0.732 1 6.392 1.273 0.008 5.281(1.391, 12.933)
Constant 1.283 1 12.211 —4.418 0.000 0.011

GGN: Ground-glass nodule; SE: Standard error; B: Regression coefficient; OR: Odds ratio; CI: Confidence interval
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