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Abstract

Photon-counting CT (PCCT) is a revolutionary imaging technology that can simultaneously achieve
ultra-high resolution and ultra-low radiation dose, breaking through the technical limitations of tra-
ditional CT. Its principle significantly improves image quality and significantly reduces noise and ar-
tifacts. In clinical applications, PCCT can more clearly display tiny nodules in the lungs, airways, and
blood vessels, significantly enhancing the sensitivity and accuracy of lung cancer screening and early
diagnosis of interstitial lung diseases. Its outstanding spatial resolution and spectral imaging capabil-
ities also provide new possibilities for the assessment of pulmonary vascular diseases and virtual
plain scan applications. Although it faces challenges such as high cost and complex data processing,
PCCT, with its unique advantages, is expected to become a core tool for promoting early and precise
diagnosis of lung diseases, opening up new paths for the development of chest imaging.
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