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Abstract

Coronary computed tomography angiography (CCTA) is an important noninvasive tool for the eval-
uation of coronary artery disease. However, conventional CCTA generally relies on a relatively high
iodine load and rapid injection rates, which limit its use in patients with borderline renal impair-
ment, poor venous access, or the need for repeated follow-up examinations. In recent years, low-
contrast-dose coronary imaging has evolved from a strategy that primarily depended on scan-pa-
rameter optimization to a collaborative paradigm integrating acquisition-side enhancement, recon-
struction-side compensation, and analysis-side quantification. Existing studies have shown that
low-keV virtual monoenergetic imaging can improve the efficiency of iodine signal utilization, ena-
bling approximately a 50% reduction in iodine dose in some studies while still maintaining diag-
nostic image quality. Deep learning reconstruction (DLR/DLIR) can substantially reduce image noise
and improve signal-to-noise ratio as well as subjective image quality scores under low-volume, low-
concentration, and even low-injection-rate protocols. In addition, super-resolution reconstruction,
contrast enhancement boost (CE-boost), and photon-counting CT (PCD-CT) have further advanced
the clinical feasibility of “multi-low” protocols. Meanwhile, Al-based quantitative CT (AI-QCT), au-
tomated plaque quantification, high-risk plaque identification, and CT-derived fractional flow re-
serve (CT-FFR)-related models are driving low-contrast-dose imaging beyond mere interpretability
toward quantification, risk stratification, and decision support. Overall, Al has markedly expanded
the application boundaries of low-contrast-dose CCTA; however, its stable and widespread imple-
mentation still depends on multicenter external validation, subgroup studies of complex lesions,
and evidence from clinical endpoints.
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BB R . A2 R, SR-DLR fRIATE TR I . JLAASMETE i, & T % L difs: A2
U0 i JEL S A6 A S 1 1) £ TR 2 PRI S 2 TR, D X A B AR S AT B I RE D DRI, R R
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R ER S Al 85 RBAIRA T,
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NSt Pk, K=, DLR/IDLIR BAEZHWI AP THES IR MM SR, EARIKGE.
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