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[ Abstract ] Background and objective Subsolid pulmonary nodules are common computed tomography (CT)
findings of primary lung adenocarcinoma. It is of clinical value to determine the clinical treatment strategies based on CT fea-
tures. The aim of this study is to find the valuable CT characteristics on differential diagnosis and the degree of invasion predic-
tion by a retrospectively analysis of three groups subsolid nodules, including benign, and invasive adenocarcinoma. Methods
The CT findings of 106 cases of resected sub-solid nodules were retrospectively analyzed. The nodules were firstly divided into

benign and malignant groups and the malignant group was further divided into non/micro-invasive group (atypical adeno-
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matous hyperplasia/adenocarcinoma in situ/minimally invasive adenocarcinoma) and invasive adenocarcinoma group. The
nodule size, proportion of solid components, tumor-lung interface, shape, margin, pleural traction, air bronchus sign, vascular
abnormalities inside the nodule were evaluated. The univariate analysis (3 test, non-parametric test Mann-Whitney U test)
was performed to screen statistically significant variables and then enrolled in further multivariate Logistic regression analysis.
Results Multivariate logistic regression analysis showed that a clear tumor-lung interface, air bronchus sign, and pulmonary
vascular abnormalities were important indicators of malignant nodules with hazard ratios of 38.1 (95%CI: 5.0-287.7; P<0.01),
7.9 (95%CI: 1.3-49.3; P=0.03), 7.2 (95%CI: 1.4-37.0; P=0.02), respectively. The proportion of solid components was the only
significant indicator for identifying invasive adenocarcinoma from AAH/AIS/MIA , with a risk ratio of 1.04 (95%CI: 1.01-1.06,
P=0.01). Conclusion SSNs with clear tumor-lung interface, air bronchus sign, and pulmonary vascular abnormality inside
nodule are more likely to be malignant. A higher percentage of solid components indicates a higher likelihood to be an invasive
lesion in malignant SPNs.
[ Key words ] Lung neoplasms; Subsolid nodules; Computed tomography; Quantitative variables; Qualitative vari-
ables; Benign; Malignant
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Fund for the Doctoral Program of Higher Education of China (to Tielian YU)(No.20121202110005).
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Quantitative variables ICC 95% Cl
Lower limit Upper limit

Long diameter 0.984 0.977 0.990
Short diameter 0.993 0.990 0.995
Height 0.987 0.981 0.992
SD of average CT value of ROI 0.250 -0.122 0.499
Average CT value of ROI 0.992 0.988 0.995
Volume 0.987 0.980 0.991
Average CT value 0.975 0.962 0.983
Volume of solid component 0.984 0.977 0.990
Proportion of solid component 0.964 0.946 0.977
Mass 0.957 0.936 0.972

CT: computed tomography; ROI: Region InteresF—l'Cr:Incistr[I |:|
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Tab 2 The quantitative variables and the results of univariate analysis
Quantitative variables Benign group (n=12) AAH/AIS/MIA group Invasive P1 P2
(Mean=£SD, range) (n=12) adenocarcinoma

(Mean=£SD, range) group (n=82)

(Mean=*SD, range)

Long diameter (mm) 14.9+5.6 16.9%5.2 21.0+6.9 0.010 0.043
(5.0-22.2) (11.9-27.6) (7.3-45.3)
Short diameter (mm) 11.9+4.7 12.2+3.9 15.6+5.4 0.067 0.021
(4.5-19.2) (6.5-22.4) (6.8-33.2)
Height (mm) 13.4+5.5 12.7£5.5 17.3£7.9 0.180 0.055
(5.5-24.2) (3.8-21.1) (5.3-44.4)
Average CT value (HU) of ROI -397.0+253.9 -377.921+205.3 -292.6£173.0 0.125 0.129
(-665.5-54.9) (-658.7-27.1) (-781.3-33.3)
SD of average CT value of ROI 122.1£57.5 152.4+50.9 179.8+£119.0 0.017 0.353
(41.3-220.3) (63.5-222.4) (36.3-1138.1)
Volume (mm?3) 2,321.1+1,594.3 2,321.1+1,594.3 4,680.1+4,914.4 0.268 0.006
(36.3-1,138.1) (290.5-9,460.5) (96.0-28,496.0)
Average CT value (HU) -493.4+93.4 -559.8+112.7 -460.2+103.3 0.464 0.005
(-685.5-343.0) (-747.0-330.5) (-739.0-257.5)
Mass (g) 1.4£1.0 1.24+2.1 0.317 0.003
3.1£3.7(0.02-21.9)
(0.2-2.8) (0.2-7.6)
Volume of solid component (mm?3) 1,173.31£923.0 800.5+1,969.7 2,764.613,521.4 0.414 0.001
(0-2474) (0-6,693) (0-21,226)
Proportion of solid component (%) 47.7+20.8 26.4126.1 49.41+22.9 0.844 0.005
(0-66.5) (0-70.8) (0-81.4)

P1: benign group vs malignant group (AAH/AIS/MIA group-+invasive adenocarcinoma group); P2: AAH/AIS/MIA group vs invasive

adenocarcinoma group. AAH: atypical adenomatous hyperplasia; AlS: adenocarcinoma in situ; MIA: minimally invasive adenocarcinoma.
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Fig 1 Female, 45 years old, a ground-glass nodule in right
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lower lobe, spherical, smooth margin, clear tumor-lung
interface, pathology: AlS.
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Fig 2 Male, 62 years old, a part-solid nodule in right upper
lobe, spherical, spiculated margin, pleural retraction, clear
tumor-lung interface, pathology: invasive adenocarcinoma.

B 3 Bik, 45%, ZER TSI, B, A R AR,
fRIBLR | RERE.

Fig 3 Male, 45 years old, a part-solid nodule in left lower
lobe, spherical, unclear tumor-lung interface, pathology:

inflammatory pseudotumor.
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Tab 3 The qualitative variables and the results of univariate analysis

Qualitative variables Benign group AAH/AIS/MIA Invasive P1 P2
group adenocarcinoma
group

Nodule type Ground-glass 4 9 0.083 0.036
Part-solid 8 73

Tumor-lung interface Clear 7 1 79 0.000 0.454
No clear 5 1 3

Lobulation Yes 2 6 62 0.000 0.064
No 10 6 20

Pleural traction Yes 2 4 56 0.002 0.019
No 10 8 26

Air bronchus sign Yes 2 4 45 0.010 0.442
No 10 8 37

Pulmonary vascular Yes 7 9 71 0.023 0.292

abnormality No 5 3 1

P1: benign group vs malignant group (AAH/AIS/MIA group+invasive adenocarcinoma group); P2: AAH/AIS/MIA group vs invasive

HRERERERERE
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Tab 4 The binary logistic regression analysis of benign and

malignant group

% 5 AAH/AIS/MIAE 52 Z IR EEE — TtLogisticBIIA T 45 R
Tab 5 The binary logistic regression analysis of AAH/AIS/MIA

group and invasive adenocarcinoma group

Item OR 95%Cl P Item OR 95%Cl P
Tumor-lung interface 38.1 5.0-287.7 0.000 Nodule type 1 0.754
Lobulation 1 0.074 Pleural traction 1 0.540
Pleural traction 1 0.105 Long diameter 1 0.319
Air bronchus sign 7.9 1.3-49.3 0.027 Short diameter 1 0.215
Pulmonary vascular abnormality 7.2 1.4-37.0 0.019 Volume 1 0.283
Long diameter 1 0.904 Average CT value 1 0.397
SD of average CT value of ROI 1 0.586 Mass 1 0.452
Volume of solid component 1 0.338
Proportion of solid component 1.04 1.01-1.06 0.006
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