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Dual-energy CT quantitative parameters for predicting spread through air spaces in invasive adenocarcinoma in pulmonary no-
dules with solid components ZHANG Tao, HE Chang-Jiu,LIU Jie-ke,et al.Department of Radiology, Sichuan Clinical Re-
search Center for Cancer,Sichuan Cancer Hospital & Institute, Sichuan Cancer Center, University of Electronic Science and
Technology of China,Chengdu 610041, China

[Abstract] Objective: To explore the value of dual-energy CT (DECT) quantitative parameters in predicting the oc-
currence of spread through air spaces (STAS) in invasive adenocarcinoma manifesting as pulmonary nodules with solid
components.Methods: Preoperative clinical and dual-phase enhanced DECT imaging data of 378 patients with pulmonary
nodules with solid components (part-solid and solid nodules) which were pathologically confirmed as invasive adenocarcino-
ma were retrospectively collected from April 2021 to April 2025.All patients were divided into a negative group (n=237)
and a positive group (n=141) according to the status of STAS assessed by postoperative pathology. The clinical features,
traditional CT features,and DECT quantitative parameters [ slope of spectral curve (A\HU_A and AHU_V), effective atomic
number (Zeff A and Zeff_V),electron density (Rho_A and Rho_V),iodine concentration (IC_A and IC_V),and norma-
lized iodine concentration (NIC_A and NIC V) in arterial and venous phases] were compared between two groups.The cli-
nical-traditional CT model, DECT quantitative parameter model,and combined CT model were constructed with the multi-
variable logistic regression. The diagnostic performance of the model was analyzed using the ROC curve.Results: Significant
differences in gender composition and occurrence rates of nodule type,spiculation, pleural indentation sign,air bronchogram
sign,and vascular convergence sign were found between the two groups (all P<C0.05).The STAS-positive group showed
significantly higher maximum diameter of solid component,consolidation-to-tumor ratio (CTR),CT value,Zeff A,Zeff V,
Rho_A,and Rho_V and significantly lower A\AHU_A,AHU_V,IC_A,and NIC_A than those of the STAS-negative group (all
P<C0.05).For predicting the STAS, the area under the curves (AUCs) of the DECT model (including features:Rho_V and
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NIC_A),the combined CT model (including features:air bronchogram sign,Rho_V,and NIC_A),and the clinical-traditio-
nal CT model (including features:gender,CT value,and air bronchogram sign) were 0.810 (95% CI1:0.767~0.848),0.814
(95% CI:0.771~0.852) ,and 0.774 (95% CI1:0.728~0.815) ,respectively. The AUC of the DECT model (Z=2.190,P =
0.029) and the combined CT model (Z=2.706,P =0.007) were significantly higher than those of the clinical-traditional CT
model. The combined CT model did not significantly improve the AUC compared with the DECT model (Z=0.751,P =
0.453).Conclusion: The DECT model constructed by Rho_V and NIC_A may be helpful in predicting the occurrence of

STAS in invasive adenocarcinoma in pulmonary nodules with solid components.

[Key words] Dual-energy CT; Quantitative parameters; Pulmonary nodules with solid components; Invasive adeno-

carcinoma; Spread through air spaces
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