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CardiAcquire Beam-Shaping Filter Enables Significant Radiation Dose Reduction: 
Patient- and Organ-Specific Results 
Brendan Colvert, Ph.D., Amanda Craine, Francisco J. Contijoch, Ph.D. 
University of California San Diego, La Jolla, CA, USA 
  
Introduction: Despite its tremendous diagnostic value for cardiovascular medicine, the benefits 
of CT imaging must be weighed against the risks associated with ionizing radiation. Recent 
increases in frequency of use have raised concern about accumulation of radiation dose in the 
population. We developed a beam-shaping filtration approach called CardiAcquire which 
reduces radiation exposure to peripheral tissues outside of the cardiac ROI while preserving 
image quality in the heart. This study aims to quantify patient- and organ-specific reductions in 
dose afforded by CardiAcquire. 
Methods: Patient-specific voxelized anatomies were generated by segmenting axial slices from 
six (N = 3 female) clinical imaging studies at different BMI levels (normal, over-weight, obese) 
obtained as part of a retrospective IRB-approved study, see Figure 1a. Simulations of image 
acquisition and dose deposition were performed using an in-house code based on the central 
slice of a typical cone-beam CT scanner. Mass density-weighted average dose was then 
calculated for five clinically-relevant anatomical regions (spine, left and right lungs, anterior and 
posterior soft tissues). Dose for both CardiAcquire and conventional bowtie filters was 
normalized by the interior tomography limit (zero fluence outside the cardiac ROI) for each 
patient and compared. Significance of dose reduction was assessed using a right-tailed 
Wilcoxon rank sum test. 
Results: Significant (p<0.01) dose reductions are observed for all anatomical regions (Figure 
1b,c). Anterior tissues and those on the right side experience greater dose reduction than 
posterior and left side due to proximity to the cardiac ROI. 
Conclusions: CardiAcquire enables significant dose reductions to tissues outside of the cardiac 
ROI while preserving image quality in the heart, sparing radiosensitive organs such as the 
breasts and lungs. These results are demonstrated in a small cohort of patient-specific 
analyses. In addition to enabling single acquisitions at lower dose, CardiAcquire also enables 
lower-dose dynamic and longitudinal studies. 
 



 




