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Background: Computed Tomography Coronary Angiography (CTCA) has emerged as a pivotal non-invasive tool for diagnosing coronary artery disease. However, its initial adoption was hindered by significant concerns regarding patient exposure to ionizing radiation. Recent technological advancements have successfully mitigated this risk, ushering in a new era of low-dose CTCA. This poster reviews the key innovations enabling this reduction and explores the expanded clinical utility and enduring limitations of modern CTCA.
Methods: A comprehensive literature review was conducted, analyzing recent guidelines, technological white papers, and clinical studies pertaining to low-dose CTCA protocols, including prospective ECG-gating, high-pitch spiral acquisition, tube voltage reduction, and advanced iterative reconstruction algorithms.
Results: Technological innovations have reduced the effective radiation dose of CTCA from historically >15 mSv to routinely <1-3 mSv, comparable to mammography. This has solidified its role as a first-line test for:
· Triaging patients with stable chest pain and low-to-intermediate pre-test probability of CAD (Class I recommendation).
· Evaluating coronary artery anomalies and bypass graft patency.
· Characterizing non-calcified plaque and pre-procedural planning for TAVI.
Despite these advances, important limitations persist. Diagnostic accuracy remains challenged in the presence of:
· High coronary calcium burden (Agatston score >400-1000),
· Tachycardia and/or arrhythmias resistant to rate control,
· Obesity (increasing image noise), and
· Small coronary stents (<3mm), where artifacts impair lumen assessment.
Conclusion: The development of low-dose CTCA protocols has transformed the modality into a safer, cornerstone of non-invasive cardiac imaging, expanding its clinical applications significantly. Nevertheless, appropriate patient selection remains paramount. Clinicians must judiciously weigh its exceptional negative predictive value and plaque assessment capabilities against its limitations in heavily calcified coronaries, arrhythmic patients, and stent evaluation to ensure optimal diagnostic outcomes.
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