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Adjuvant radiotherapy for early breast cancer reduces 
the risk of recurrence and improves the overall survival

Radiotherapy may cause some incidental dose to the 
heart with subsequent risk of heart disease

however
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Background

Non-CT-based RT

20052004 2006 2008 2012

Implementation of CT-based RT

Mammography screening Respiratory gated RT 
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Aim

Cardiac events: 
Coronary artery disease ≥ 50% stenosis or
Severe valvular heart disease  
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Investigate the risk of cardiac event in left-sided compared to right-sided 
patients irradiated during a non-CT-based versus a CT-based period

Non-CT-based period CT-based period 

20081999 2016



Material

1999-March 2020

Western Denmark Heart Register
CT-CAG, catheter-based diagnostic, valvular heart surgery and CABG  
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The analyses were 
based on the first procedure 

after breast cancer treatment 
leading to a diagnosis of 

cardiac event

1999-2016

Danish Breast Cancer Group
Tumor characteristics, treatment, follow-up



Cohort
Patients recorded in the DBCG database and treated in 
the Western Denmark 1999-2016                      

n=38,699

Excluded n=9,037 
Previous cancer n=1,075 
Disseminated disease at BC diagnosis n=1,121 
Unknown laterality n=404 
Bilateral breast cancer n=1,218 
Treatment without surgery, biopsy only n=1,167 
Treatment and follow-up not according to 
DBCG guidelines n=3,924 
Follow-up  1 month n=128 

Patients treated and followed according to DBCG 

guidelines     n=29,662

Radiotherapy not given n=7,606
not indicated              n=5,956 
indicated but not given n=1,650 

Radiotherapy indicated and given        

n=22,056
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Baseline characteristics
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DIFFERENCE IN FOLLOW-UP 

CT-based period 6.8 years (IQR 4.6-9.5)

Non-CT-based period 11.1 years (IQR 6.2-15.4)

Results
Incidence rate ratio for cardiac event in left versus 
right-sided irradiated breast cancer patients



Incidence rate ratio for coronary artery disease and valvular heart disease
in left-sided vs right-sided irradiated breast cancer patients 

Results
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Risk of cardiac event for left vs right-sided irradiated patients over time



Irradiated patients Non-irradiated patients
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Conclusion

For early BC patients irradiated during a non-CT-based period the risk of cardiac event was 
higher for left vs right-sided patients

A trend towards an increased risk was seen already within the first 5 years after RT and was 
significant after 10 years

For patients irradiated during the CT-based period the risk of 
cardiac event was not influenced by laterality at any time



Perspectives
Analyses of RT doses to the heart and cardiac substructures are needed to enable 
investigation of RT dose in the area of the cardiac event for both left and right-sided 
patients

Milo et al, Radiother Oncol 2020 
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Case-control study 
Aim: 
• To report individual RT doses to the 

heart and cardiac substructures in 
patients treated with CT-based RT

• To investigate if a dose-response 
relationship was presented

Free breathing

Manual delineation

Automatic delineation

• Abstract submitted to ESTRO 2021



Agenda

Acknowledgements
This project was funded by:

Danish Cancer Society

Co-authours: 

Lise Bech Jellesmark Thorsen
Søren Paaske Johnsen 
Kirsten Melgaard Nielsen 
Jan Brink Valentin 
Jan Alsner
Birgitte Vrou Offersen


