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Cardiac dose for Left-Sided Breast Radiation Therapy 

 

Purpose/Objective(s) 

Minimizing cardiac radiation exposure is crucial when treating breast cancer with radiation therapy 

(RT). While using continuous positive airway pressure (CPAP) to control patient breathing during RT 

has shown to reduce heart dose and enlarge the distance between planning target volume (PTV) 

and the heart (1, 2), little is known whether such effect is reproducible over the entire treatment 

fractions or applicable to every patient. The purpose of this study is to assess the inter-fractional 

reproducibility of CPAP and to determine the effect and real-world applicability when combined 

with VMAT. 

 

Materials/Methods 

20 patients who received CPAP-based left breast RT with volumetric-modulated arc therapy (VMAT) 

plan were taken into consideration for the analysis. Inter-fractional reproducibility was estimated by 

measuring MinHD, defined as the minimum vertical distance between the line connecting the two 

bottom-most points of PTV and the heart. For each patient, the MinHD was measured for planning 

CT (i.e. reference) as well as all 15 daily cone-beam CTs obtained at each treatment fraction. The 

dosimetric effect was assessed for each patient by comparing the RT plans generated with and 

without CPAP, with a primary focus on cardiac substructure dose. Real-world application of CPAP 

was assessed using electron medical record (EMR) of an independent cohort of 237 patients who 

were previously treated for left-sided breast cancer RT. We noted whether the patient completed 

CPAP-based treatments and the mean heart dose (MHD) for those who did. 

 

Results 

CPAP showed reproducible heart-to-PTV distance (i.e. MinHD), with the average range of MinHD 

across the 15 treatment fractions of 0.6cm. Moreover, the MinHDs of daily-fraction CBCT were in 

good agreement with the reference planning CT having variations of less than 1cm for every patient. 

The use of CPAP resulted in a statistically significant reduction in MHD, the mean dose of the left 

ventricle, left anterior descending artery (LAD) maximum dose, and mean lung dose by 21%, 23%, 

36%, and 23% respectively. Among 237 patients, 93% of patients (221) tolerated CPAP and had an 

average MHD of 1.60Gy which is comparable to the average MHD of 20 patients examined earlier 



in our study (1.67Gy). 

 

Conclusion 

To the best of our knowledge, this is the first study to evaluate the effect and reproducibility of 

CPAP combined with VMAT for left-sided breast cancer treatment. We confirmed that the effect of 

CPAP is indeed reproducible with excellent cardiac substructure dose reduction.  
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