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Quantitative characterization of multi-material decomposition and tumor microenvironment by
spectral CT based on photon counting detector
Jinhong Wu
Dazhou Hospital of Integrated Traditional Chinese and Western Medicine

[Abstract] This study proposes an innovative energy spectrum CT multi material decomposition and tumor
microenvctral imaging and iterative reconstruction algorithms, combined with a multi parameter analysis
framework, key parameters such as iodine concentration, calcium concentration, fat content, necrosis rate, and
vascular density in the tumor microenvironment are accurately extracted. The study was carried out in 36
patients with different types of tumors (liver cancer, pancreatic cancer, lung adenocarcinoma and colorectal
cancer with liver metastasis). It was found that the heterogeneity of tumor components in different regions was
obvious, and the TME function score (TME—FS) was highly consistent with the histological results.
Comparative analysis before and after treatment shows that the iodine concentration and vascular density index
changes extracted by PCD—CT can serve as effective indicators of tumor treatment response. The research
results indicate that the multi material decomposition and TME quantitative characterization method based on
PCD—CT has important application potential in early diagnosis, efficacy evaluation, and personalized treatment
of tumors.
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