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SE Cardiac radiation exposure associated with breast cancer

Francaise

de Cardiologie  radiotherapy: dose distribution to the heart substructures and coronary

arteries (BACCARAT study)
Background

. Radiation therapy (RT) is a major component of breast cancer treatment. Breast RT used until the 1990s
w as associated with long term cardiac complications due to cardiac tissues in the irradiation fields.
. Since the 2000s, three-dimensional imaging methods and advanced RT techniques (3D-CRT) allow ed

reducing the irradiation of healthy tissue. However, the heart often remains partially exposed, mainly
depending on tumor laterality and individual anatomy.

Purpose

. Intra-individual heterogeneity of cardiac exposure is an issue and the relationships between doses to
cardiac sub-structures, in particular coronary arteries, and subsequent toxicity were poorly To analyze the distribution of personalized individually-determined radiation dose to the heart and its sub-structures, in particular the
studied. coronary arteries, and evaluate w hether the mean heart dose is a good or poor surrogate parameter for the dose to cardiac
. Detailed individual heart dosimetry information is required to better understand radiation-induced cardiac substructures, in particular the LAD (Jacob et al. Radiat Oncol. 2016).
damage.

Methods Results

Dose distributions were generated for 104 patients (89 left-sided breast cancer, 15 right-sided) with a mean age of 58 years, who
received a treatment of 50 Gy to the breast delivered in 25 fractions of 2 Gy or a treatment of 47 Gy delivered in 20 fractions of 2.35
Gy.

Hearth structure Left-sided BC patients Right-sided BC patients
N =89 N =15

. BACCARAT is a monocentric prospective cohort study that included left or right unilateral breast cancer
patients treated with 3D-CRT betw een 2015 and 2017 and followed for 2 years with repeated cardiac
imaging examinations. In particular, before RT, a coronary computed tomography angiography (CCTA)
w as performed.

. CT images (slice 1.25 mm) used for RT treatment planning allow delineation of the hearth and surounding
organs but the coronary arteries are not clearly visible. Registration of the planning CT and CCTA images

allow ed delineation of the coronary arteries on the planning CT images. Whole Heart Mean Dose (Gy) 2.95£1.49 0.46 £0.12
Max Dose (Gy) 26.80 + 17.40 2.16 £ 0.90

. A descriptive analysis of the physical doses in Gray (Gy) w as performed. .

. Using the 3D dose matrix generated during treatment planning and the added Left Ventricle Mean Dose (Gy) 6.25+3.53 0.09 £0.04
coronary contours, dose distributions were generated for the following Max Dose (Gy) 34.01 + 16.93 0.34+0.13
structures:

Left Anterior Mean Dose (Gy) 15.68 £8.13 0.37 £0.15
Descending Artery ;. pose (Gy) 37.97 +15.93 0.45 £ 0.17
_ LEAVEITLTE2 Left Circumflex Mean Dose (Gy) 1.61+0.83 0.14 + 0.08
Left Circumflex Artery _ Right Coronary Artery Artery
Max Dose (Gy) 1.87 (median) 0.27 £0.13
Conclusion Left Main Coronary Mean Dose (Gy) 1.28 £ 0.69 0.11%0.05
Artery .
Our study indicate that for precise radiotherapy-induced cardiotoxicity studies, it would be necessary to assess Max Dose (Gy) 1.39 (median) LA L
the dose delivered to the whole hearth as well as to the cardiac substructures, in particular the LAD. For Right Coronary Mean Dose (Gy) 0.74 + 0.53 1.25%0.41
BA RAT st thi te h i houl fruitful in th lysi i ial
our BACCA study, this accurate heart dosimetry should be fruitful in the analysis of precise myocardia Artery Max Dose (Gy) 1.38 + 1.04 1.77 + 0.74

dysfunction based on cardiac echography and for precise analysis of coronary artery segments based on CCTA.
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