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Wide variations in patient dose for the same type of X-ray examination have been evident from different 
studies. These variations are almost due to different complexity of the procedures, but also different 
causal agents can intervene. By investigating patient dose, variations can be acknowledged, causes 
founded and the necessary adjustments made. Reference dose levels provide a framework to reduce this 
variability and aid in the optimization of radiation protection. 
A European survey was launched by SENTINEL consortium to investigate doses in interventional cardiac 
procedures and establish reference levels. Procedures were divided into three main groups: coronary 
angiography, angioplasty and electrophysiology procedures. Electrophysiology procedures were further 
divided into pacemaker implantation, defibrillator implantation and radiofrequency ablation. The 
investigation covered 11 European centres. More than 1,000 examinations were registered.  
Information including the fluoroscopy time, the number of frames and the dose-area product, and, when 
available, the cumulative dose to IRP, was provided. The data set was used to establish the distributions 
of duration of fluoroscopy, number of frames and DAP and the associated RL values. The examinations 
were pooled to improve the statistics and reference levels have been assessed as the 75 percentile of 
distributions. 
Because equipment performance and equipment set up by the maintenance service is one of the factors 
contributing to patient dose variability, entrance air kerma for fluoroscopy and image acquisition are also 
introduced in the set of proposed reference levels. 
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