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Diagnostic value of CT three-dimensional parameters on invasiveness of pulmonary ground-
glass nodules smaller than 2 cm
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Abstract: Background Most of the malignant pulmonary ground-glass nodules (GGN) screened by low-dose CT are lung
cancer of stage I, preoperative identification of invasive adenocarcinoma determines lobectomy or sublobectomy. Objective To
explore the best diagnostic parameters for assessment of the invasiveness of GGN smaller than 2 cm by comprehensively measuring
its CT three-dimensional (3D) parameters, so as to provide evidences for clinic diagnosis. Methods Clinical data about 165 patients
who were diagnosed with GGN smaller than 2cm and treated by thoracic surgery in Thoracic Surgery Department of Chinese PLA
General Hospital from July 1, 2021 to December 31, 2021 were retrospectively collected, including 45 males and 120 females, with
mean age of 53.47 + 10.86 years. According to the invasiveness, AAH (atypical adenomatous hyperplasia), AIS (adenocarcinoma in
situ) and MIA (minimally invasive adenocarcinoma) were included in the low-risk group (n=62), while IA (invasive
adenocarcinoma) was included in the high-risk group (n=103). 3D parameters of GGN and its solid components were measured
respectively, including diameter, volume, average CT value, density, mass, as well as the ratio of diameter, volume and mass of the
solid components to the GGN. The differences of 3D physical parameters between the two groups were analyzed and the risk factors
for predicting invasiveness were screened out and their diagnostic efficiency was evaluated. Results Totally 45 males and 120
females were included, with an average age of (53.47 + 10.86) years. There were 62 cases in the low risk group and 103 cases in the
high risk group. There was no significant difference in gender and age between the two groups. The differences of all 3D parameters
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between the low and high risk groups were all statistically significant (P<0.05). Multiple Logistic regression analysis indicated that
patients with larger solid volume (OR=1.017, 95% CI: 1.005-1.029, P=0.007) and longer diameter (OR=1.147, 95% CI: 1.062-
1.238, P<0.01) had higher risk of invasive adenocarcinoma. ROC (receiver operating characteristic curve) analysis indicated that the
area under curve (AUC, 95% CI) of solid volume and solid diameter were 0.765 (0.566-0.954) and 0.731 (0.500-0.946), their AUC
of combined diagnosis was 0.849 (0.701-0.973). Conclusion Diversified CT 3D parameters can assist in the prediction of
invasiveness of GGN, especially the combination of solid volume and solid diameter shows a better diagnostic efficiency. It is a new
method in addition to the traditional method of measuring the diameter and the average CT value alone.

Keywords: lung neoplasms; pulmonary nodules; ground-glass nodules; three-dimensional CT; invasive adenocarcinoma
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Fig.1 The process of CT three-dimensional reconstruction on GGN

A: ROI of GGN was drawn according to the threshold segmentation; B: Solid components were selected by threshold segmentation;
C: Two-dimensional CT example of GGN; D: GGN and it’s solid components by three-dimensional reconstruction
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Tab.1 Comparison of clinical data between the
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Tab. 2 Statistical analysis on GGN’s CT 3D parameters

WiH A2 (n=62) = KU £ (n=103) t/Ucl Pl
GGN H#%/mm 8.45+2.55 11.15+3.25 5.928 <<0.001
GGN-CT{#/HU -546.07 + 120.36 -482.65 + 123.13 3.231 0.001
GGN# #/(mg-mm ) 0.45+0.12 0.52+0.12 3.216 0.002
GGNJiit/[mg, Md(IQR)] 60(23, 108) 158(80, 290) 4.055 <0.001
GGNERY[mm?, Md(IQR)] 122(62, 232) 315(190, 554) 4284 <0.001
S H A%/ [mm, Md(IQR)] 4(0,7) 8(6, 10) 3.717 <0.001
JAEAFY [mm?, Md(IQR)] 8.5(0, 38) 72(20, 140) 4.005 <0.001
S2PECTE/[HU, Md(IQR)] -440.3(-619.3, -325.1) -345.4(-406.3, -254.2) 3.373 <0.001
oM B [mg-mm, Md(IQR)] 0.56(0.38, 0.67) 0.65(0.59, 0.75) 3.291 0.001
SRR [mg, Md(IQR)] 5(0, 25) 45(13, 105) 3.981 <0.001
SVEEAE /%, Md(IQR)] 61.05(0, 80.47) 77.13(66.43, 86.37) 3.090 0.002
SEAEARFREL/[%, Md(IQR)] 6.75(0, 20.65) 22.36(10.72, 33.32) 3.438 <0.001
Sk R H/[ %0, MA(IQR)] 8.23(0, 25.83) 29.68(15.26, 40.31) 3.516 <0.001
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Tab.3 Multivariate logistic regression analysis on the invasiveness of pulmonary ground-glass nodules smaller than 2 cm

HE T AF Bl Sx Wald y? Pfy OR OR 95% CI
WL -0.045 0.018 6.110 0.013 0.956 0.923 ~0.990
SRR BEEL R 0.017 0.006 7.219 0.007 1.017 1.005 ~ 1.029
PR ENENES LA 0.137 0.039 12.184 <0.001 1.147 1.062 ~ 1.238

R4 THAI LM EREN GON RIEMSEITAAEER ROC %R
Tab.4 ROC analysis results of solid volume and solid diameter to predict invasiveness of GGN

fEbR AUC (95% CI) Cut-off HUREE(/N) R B (0/N) YPEIREL HEBEZ (0/N)
SRR 0.765(0.566 ~ 0.954) 40 mm? 0.738(76/103) 0.774(48/62) 0.512 0.752(124/165)
AR 0.731(0.500 ~ 0.946) 6 mm 0.718(74/103) 0.710(44/62) 0.428 0.715(118/165)
B4 1 (Log P) 0.849(0.701 ~ 0.973) 1.5 0.816(84/103) 0.823(51/62) 0.639 0.818(135/165)

LA 22 W PR~ AR 2R o IR 1o B DM AR ) R (LIS Log(P/1-PYRERL L ) 58 Bt
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Fig.2 ROC curves of solid volume and solid diameter to predict
invasiveness of GGN
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A, WL FEAAREE 5108 711d, 552d.
488 d, PRFHANN & b B AR 7R GGN /*“ﬂ:
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B T AR RE T AU R R I A . R,
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Tab.5 ROC analysis results of other 3D physical parameters to predict invasiveness of GGN

i AUC (95% CI) [ TR (n/N) RS (/N) YPESEEL YRS (n/N)
SCPE R /mg 0.751(0.541 ~ 0.957) 28 0.689(71/103) 0.806(50/62) 0.495 0.733(121/165)
GGNJFi/mg 0.738(0.569 ~ 0.914) 110 0.689(71/103) 0.806(50/62) 0.495 0.733(121/165)
GGN{AF/mm? 0.758(0.557 ~ 0.940) 160 0.806(83/103) 0.677(42/62) 0.483 0.758(125/165)
GGNE2/mm 0.725(0.464 ~ 0.965) 10 0.641(66/103) 0.774(48/62) 0.415 0.691(114/165)
Sk EHAR H% 0.697(0.401 ~ 0.986) 65 0.777(80/103) 0.613(38/62) 0.390 0.715(118/165)
Sk B /% 0.686(0.460 ~ 0.916) 15 0.777(80/103) 0.613(38/62) 0.390 0.715(118/165)
SRR % 0.698(0.404 ~ 0.979) 7.5 0.786(81/103) 0.597(37/62) 0.383 0.715(118/165)
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