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Quantitative image analysis of the tumor microenvironment in esophageal cancer
using dual energy CT
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Using contrast-enhanced CT scans and clinical data from 309 patients with
esophageal squamous cell carcinoma collected between 2018 and 2024, we sought to develop imaging
biomarkers that characterize the tumor microenvironment. Standard texture metrics showed no
significant association with therapeutic response; however, analysis of the extracellular volume
fraction (CT-ECV) derived from equilibrium-phase iodine density images revealed significantly lower
values in responders. At an optimal threshold of 42.1 %, CT-ECV achieved an AUC of 0.89, with 87.5 %

sensitivity and 85.7 % specificity. Patients with low CT-ECV had a favorable 1l-year
progression-free survival of 87.5 %, whereas those with high CT-ECV had a poor outcome of 47.3 %.
These results have been presented at international conferences, including the RSNA, and a manuscript
is currently under review.
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