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RT for DCIS: Introduction 

Virnig BA, et al. doi: 10.1093/jncimonographs/lgq024 

Increasing breast cancer incidence, even (much) more for DCIS 



RT for DCIS: Introduction 

Old thoughts & habits: 

Rarely events after mastectomy 

Considered as pre-malignant disease 

Doubts about radiosensitivity 

 Introduction of BCT followed later 
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Wong et al. JCO 2006;24:1031-1036. 

Lumpectomy alone 

Prospective, single-arm, multi-institution study: 

- DCIS of predominant grade 1 or 2 

- Mammographic extent ≤ 2.5 cm 

- Final resection margins ≥ 1 cm 

- No tamoxifen 
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Wong et al. JCO 2006;24:1031-1036. 

Lumpectomy alone 

Prospective, single-arm, multi-institution study: 
- DCIS of predominant grade 1 or 2 

- Mammographic extent ≤ 2.5 cm 

- Final resection margins ≥ 1 cm 

- No tamoxifen 

July 2002: preliminary closure (157/200) of study 

- Median FU of 40 months: 13 local recurrences 

- 2.4% per patient-year (95% CI, 1.3% to 4.1%) 

- 5-year rate of 12.5% 

- 4/13 = invasive disease 
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Hughes et al. JCO 2009;27:5319-5324. 

Lumpectomy alone – ECOG trial 

Prospective registration trial; median FU 6.5 years 

Eligible: - G1-2 ≤ 2.5 cm 

    - G3 ≤ 1.0 cm 

    - margins ≥ 3 mm 

    - no residual microcalcifications post-op 



RT for DCIS: Evidence from the past  

Hughes et al. JCO 2009;27:5319-5324. 

Lumpectomy alone – ECOG trial 

Prospective registration trial; median FU 6.5 years 
Eligible: - G1-2 ≤ 2.5 cm 

    - G3 ≤ 1.0 cm 

    - margins ≥ 3 mm 

    - no residual microcalcifications post-op 

Included: - G1-2 median 6 mm (77% < 10 mm): n=565 

    - G3 median 5 mm (88% < 10 mm): n=105 

    - margins ≥ 5 mm: 83%; ≥ 10 mm: 53% 

    - ≥30% received Tamoxifen (from 2000 on) 

 



RT for DCIS: Evidence from the past  

Hughes et al. JCO 2009;27:5319-5324. 

Lumpectomy alone – ECOG trial 

Ipsilateral vs contralateral breast events. 53% of IBE were invasive. 
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RT for DCIS: Evidence from the past  

Rudloff et al. JCO 2010;28:3762-3769. 

Nomogram for DCIS recurrence risks 

Prospectively maintained DCIS database 

All patients treated with BCT for DCIS 

Between 1991 and 2006  n = 1.868 

Histopathologic data from original pathology reports; 

if incomplete  original slides reviewed 

    360 of 1.868 cases; 19% 

Data from 1.681 patients were complete and used 
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Nomogram for DCIS recurrence risks 



RT for DCIS: Evidence from the past  

Rudloff et al. JCO 2010;28:3762-3769. 

Nomogram for DCIS recurrence risks 

Limitations: 
 Retrospective data 

 Not randomized 

 External validation required 
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EBCTCG. J Natl Cancer Inst Monogr 2010;41:162–177. 

Lumpectomy with/without RT 
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RT for DCIS: Evidence from the past  
Lumpectomy with/without RT 

Donker M, et al. J Clin Oncol. 2013;31:4054-9. 



RT for DCIS: Evidence from the past  
Lumpectomy with/without RT – after invasive recurrence 

FU 
(years) 

Hazard ratio 

Breast cancer 
mortality after 

invasive LR 

All cause mortality        
after invasive LR 

EORTC 
10853  

15.8 17.7 5.2 

NSABP 
B17 

17.3 

7.1 1.8 
NSABP 
B24 

13.6 

Donker M, et al. J Clin Oncol. 2013;31:4054-9. Wapnir et al. J Natl Cancer Inst 2011;103:478-88. 
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Optimal surgical margins 

Marinovich ML, et al. Ann Surg Oncol 2016;23:3811-21. 
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RT for DCIS: Evidence from the past  
Optimal surgical margins 

Marinovich ML, et al. Ann Surg Oncol 2016;23:3811-21.  Morrow M, et al. J Clin Oncol 2016;34:4040-6. 

Negative margins  halved LR risk 

SSO-ASTRO-ASCO consensus guideline for BCS+WBI in DCIS 

 2 mm surgical margin  low LR rates without adverse cosmetic outcome 

 Margin >2 mm  not significantly better 

 Negative margin <2 mm  as such not an indication for mastectomy, further 
surgery should be guided by clinical judgment and patient preference 

 

 
Notes:      Dutch protocol: re-excision rarely indicated 
      This is about pure DCIS, not about margins in associated DCIS 
      Also in DCIS, LR rates are decreasing 
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Omlin A, et al. Lancet Oncol 2006;7:652–56. 
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RT for DCIS: Recent additions 

Boon HC, et al. Lancet 2022; 400: 431–4. 

BIG 3–07/TROG 07.01: fractionation & boost in DCIS  

 2007 - 2014 

 N = 1608 patients  

 Randomised: 

1. boost (n = 803) vs no boost (n = 
805) 

2. CF WBI (n = 831) & HF WBI (n = 
777)  

 Median FU 6·6 years.  



RT for DCIS: Recent additions 

Boon HC, et al. Lancet 2022; 400: 431–4. 

BIG 3–07/TROG 07.01: fractionation & boost in DCIS  

Proportion invasive LR: 45% vs 44% 
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RT for DCIS: Recent additions 

Boon HC, et al. Lancet 2022; 400: 431–4. 

BIG 3–07/TROG 07.01: fractionation & boost in DCIS – side effects 
Acute  No BOOST (N=805) BOOST (N=803) P 

Grade  2 3 4 2 3 4 

Fatigue 112 7 0 131 11 1 0.25 

Radiation dermatitis 227 8 0 338 23 1 0.006 

Breast pain 90 8 0 116 10 1 0.49 

Pneumonitis 0 1 0 1 1 0 >0.99 

Late 

Breast pain 67 10 0 102 12 2 0.003 

Induration or fibrosis 44 5 - 99 11 - <0.0001 

Telangiectasia 4 3 0 16 4 0 0.02 

Pneumonitis 2 0 0 6 1 0 0.12 

Cardiac 0 1 0 1 0 3 0.21 

Second malignancy - 2 2 - 0 0 >0.99 



RT for DCIS: Recent additions 

Boon HC, et al. Lancet 2022; 400: 431–4. 

BIG 3–07/TROG 07.01: fractionation & boost in DCIS  
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Schreuder K, et al. Clinical Oncology 31 (2019) 250e259. 

RT boost 
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RT for DCIS: Recent additions 

Schreuder K, et al. Clin Oncology 2019;31:250e259. 

RT boost – NL, 2011-2016 after BCT 
 

Evers J, et al Clin Oncol 2025 (2017-2022): 
- Omission of surgery  30% 
- Decreased use of RT overall 
- Decreased use of boost 
- Introduction of PBI 
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Tramm T, et al. Radiother Oncol. 2021;161:177-82. 



RT for DCIS: Recent additions 

Tramm T, et al. Radiother Oncol. 2021;161:177-82. 

What about PMRT? 

• Even if the resection is done perfectly, the 
limits of anatomic extension of the 
fibroglandular tissue may be imprecise 
and show substantial variation 

• Depending on the primary disease site 
within the breast, involved or close 
superficial margins in SSM/NSM may be 
underestimated 

Extensive DCIS close to the margin 



RT for DCIS: Recent additions 

Montero-Luis A, et al. CROG 2019;138:207-13. 

What about PMRT? 



RT for DCIS: Recent additions 

Meattini I, et al. Breast J. 2018;24:1118-1119. 

Partial breast irradiation 
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Meattini I, et al. Lancet Oncol 2022; 23: e21–31. 

Partial breast irradiation 
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Rakovitch A, et al. JNCI 2017;109:djw256. 
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RT for DCIS: Recent additions 

de Sousa CFPM, et al. Clin Breast Cancer. 2023;23:e499-e506. 

Value of endocrine therapy & SES 

SES-effect also seen in Dutch 
population-based study 

Schmitz R, et al IJC 2025. 



RT for DCIS: Recent additions 

de Sousa CFPM, et al. Clin Breast Cancer. 2023;23:e499-e506. 

Value of endocrine therapy & SES 
Multivariable analysis 

 OS RFS 



RT for DCIS: Recent additions 

Hwang et al. J Clin Oncol 2020;38:2230-9. 

Omission of surgery 

Study N Age Eligibility Endocrine therapy 

LORIS (RCT) 932 ≥48 Low-risk on central review No 

COMET (RCT) 1200 ≥40 G1 or 2, ER/PR+ Optional 

LORD (RCT  registry)  1240 ≥45 G1 or 2 No 

LORETTA (registry) 340 ≥40 G1 or 2, ER/PR+, ≤25mm Tamoxifen 
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RT for DCIS: Discussion 
Basis 

 Low breast cancer mortality after DCIS diagnosis 

 Increased mortality after invasive local recurrence (LR) 

 Principal goal of treatment of DCIS is prevention of invasive LR 

 Changing surgical extend  jeopardising safety? 



RT for DCIS: Discussion 
Trends in death rates from DCIS versus invasive BC in the United States 

Sung H, et al. Breast Cancer Research 2025;27:164. 



RT for DCIS: Discussion 

Yin et al. Int J Tech Ass Health Care 1997;3:420-9.     Boyages et al. Cancer 1999;85:616-28.  

Local treatments for DCIS 

 No randomised comparison of mastectomy vs BCS/BCT 

 Higher LR if no RT after BCS 

 Observational cohort study (n=140,366) 15-year BC-mortality: 
BCT 1.7% vs BCS or mastectomy 2.3% (= significant) 

 BCT or mastectomy both options for shared decision-making 

 Mastectomy ± reconstruction if no adequate surgical margins 
or no good cosmetic outcome expected after conservative 
surgery 



RT for DCIS: Discussion 
Radiation therapy for DCIS 

• Challenging to apply study results in practice: 

 Low-risk characteristics not well-defined 

 LR increases with follow-up  

• Shared decision-making on omission of RT after BCS: 

 Patient preference 

 Competing causes of mortality 

 Side effects of RT 



RT for DCIS: Discussion 
Radiation therapy for DCIS spares breasts 



RT for DCIS: Discussion 

Wright et al. Cancer Prev Control 1998;2:312-9 (endorsed 31 Jan 2018) 

Endocrine therapy for DCIS 

Lack of consensus on adjuvant endocrine therapy for DCIS… 

… but seems to add little more than “chemoprevention” of CL BC! 



RT for DCIS: Discussion 

Ryser et al. JNCI 2019;111:952-69.          Hwang et al. JCO 2020;38:1284-1292. 

Omission of surgery for low-risk DCIS 

 Increased early detection 

 Increasing controversy on over-diagnosis and over-treatment of 
DCIS 

 Invasive progression highly variable 



RT for DCIS: Discussion 

Raldow et al. J Clin Oncol 2016;34:3963-8.  

Prognostic & predictive factors for DCIS 

 Molecular profiling complemented by clinical-pathologic markers 
have potential to improve precision of LR risk prediction 

 Cost-effectiveness to guide RT omission has not been shown 
from population perspective 

 Prospective studies of molecular profiling on tumour control and 
decision impact in progress 
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Trials Save Lives 
Breastcancertrials.org.au 

DECIDER Study 
DCISionRT Efficacy in  Counselling Intervention for 
Ductal Carcinoma in-situ adjuvant External-beam 
Radiotherapy 

Dr Adam Ofri  
BMed MS FRACS 
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Study Duration: 10 years (+ accrual time) 
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The preferred radiation schedule for (see below) is: 

 Moderate hypofractionation (15-16 fractions/3 weeks): 

 Ultra-hypofractionation (5 fractions/1 week): 

 Abstain: 

Chest wall RT, irrespective of RNI, after mastectomy  

WBI, irrespective of RNI, after BCS  

WBI after BCS for DCIS 



The preferred RT plan and schedule for lower-risk DCIS after breast conserving surgery: 

 WBI in 25 fractions: 

 WBI in 15-16 fractions: 

 PBI in 5 fractions: 

 Any of those 

 Abstain 

Post-MP 

Pre-MP 



GJHGJHJ 

A healthy woman has undergone BCS for DCIS.  The DCIS is grade 1 to 2, without 

comedonecrosis, and spans less than 2 cm. Should she receive radiation therapy?: 

 Yes: 

 No: 

 Abstain: 

If the same patient will take endocrine therapy for ER+ DCIS, would you recommend RT:  

 Yes: 

 No: 

 Abstain: Pre-MP 

Post-MP 



Consider patients after BCS for DCIS, with margins > 2 mm.  Which require RT: 

Indicators: 

 Age (years):  <50  51-70   >70 

 Tumour size (cm):  >2cm     ≤2cm 

 Comedonecrosis:  yes     no 

 

Range of “yes varies between 18% and 98% 

Age = strongest driver with cut-off of 50 years 



Consider post-MP DCIS patients after BCS+RT, with concerns about IBTR & QoL: which ET? 



Woman with calcifications on screening mammography. Core biopsy: DCIS, grade 2, ER+, MRI 
negative. As next treatment steps, you would recommend:  



Woman after BCS for DCIS, grade 2, measuring 1-2 cm, ER+. As next treatment you would 
recommend:  



Healthy, non-elderly DCIS patient, grade 2, ER+, DCIS size threshold for radiation therapy:  



Should we endorse genomic signatures for DCIS Management?  



55 year woman after BCS for DCIS, grade 2, measuring 1-2 cm. As additional treatment, you 
would recommend:  



- Our patients and their supporters 
 

- Boon Chua 
- Orit Kaidar-Person 
- Icro Meattini 
- Birgitte Offersen 
- Liesbeth Boersma 
- Charlotte Coles 
- Gustavo Nader Marta 
- Ingvil Mjaaland 
- Miika Palmu 
- Marianne Aznar 
- Harry Bartelink 
- Laurence & Sandra Collette 

- Catherine Fortpied  
- EORTC HQ team 
- Marion Essers 
- Sandra Hol 
- John Yarnold 
- Timothy Whelan 
- Marissa van Maaren 
- SaBine Siesling 

- Thorsten Kühn 
- Sarah Darby 
- David Dodwelll 
- EBCTCG RT team 
- Celine Bourgier 
- Lorenzo Livi 
- Meritxell Arenas 
- Anna Kirby 
- Sofia Rivera 
- Carine Kirkove 
- Elzbieta Senkus-Konefka 
- Cynthia Aristei 
- Vassilis Kouloulias 
- Karolien Verhoeven 
- Navita Somaiah 
- Sara Lightowlers 
- Melanie Machiels 
- Astrid Scholten 
- Joseph Abi Jaoude 
- Youssef Zeidan 
- Martine Piccart 
- Alex De Caluwé 
- Emanuela Romano 

- Erik van Werkhoven 
- Paula Elkhuizen 
- Riccardo Audisio 
- Emiel Rutgers 
- Etienne Brain 
- Melanie Machiels 
- Roberto Orecchia 
- Tibor Major  
- Rachel Jimenez  
- Reshma Jagsi 
- Yvonne Zissiadis 
- Tanja Marinko 
- Petra Witt Nystroem 
- Tine Engberg Damsgaard  

- Maria Joao Cardoso 
- Tove Tvedskov 
- Ian Kunkler 
- Majd Kayali 
- Peter Dubsky 
- Fatima & MJ Cardoso 

 

- So sorry for all the many others I couldn’t mention! 

Too many to list… 

… risking forgetting people… 

 

Radiation therapy for DCIS: Acknowledgements 




