
1 



2 

Search Strategy 

Search Terms: Radiotherapy Breast Cancer 

Source: Pubmed 1/2010 – 1/2020 

  

Effect of radiotherapy after mastectomy and axillary surgery on 10-year recurrence and 20-year breast cancer mortality: meta-
analysis of individual patient data for 8135 women in 22 randomised trials 

1. EBCTCG (Early Breast Cancer Trialists' Collaborative Group), McGale P, Taylor C, Correa C, et al. Lancet. 2014 Jun 
21;383(9935):2127-35. 

  

Effect of radiotherapy after breast-conserving surgery on 10-year recurrence and 15-year breast cancer death: meta-analysis of 
individual patient data for 10,801 women in 17 randomised trials 

1. Early Breast Cancer Trialists' Collaborative Group (EBCTCG), Darby S, McGale P, Correa C, et al. Lancet. 2011 Nov 
12;378(9804):1707-16. 



  

Overview of the randomized trials of radiotherapy in ductal carcinoma in situ of the breast 

1. Early Breast Cancer Trialists' Collaborative Group (EBCTCG), Correa C, McGale P, Taylor C, et al. Natl Cancer Inst Monogr. 
2010;2010(41):162-77. 

2 



3 

1. Sedlmayer F, Sautter-Bihl ML, Budach W, et al; Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO). 
DEGRO practical guidelines: radiotherapy of breast cancer I: radiotherapy following breast conserving therapy for invasive breast 
cancer. Strahlenther Onkol. 2013 Oct;189(10):825-33. 

2. Sautter-Bihl ML, Sedlmayer F, Budach W, et al; Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO). 
DEGRO practical guidelines: radiotherapy of breast cancer III--radiotherapy of the lymphatic pathways. Strahlenther Onkol. 2014 
Apr;190(4):342-51.  

3. Wenz F, Sperk E, Budach W et al; Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO). DEGRO 
practical guidelines for radiotherapy of breast cancer IV: radiotherapy following mastectomy for invasive breast cancer. 
Strahlenther Onkol. 2014 Aug;190(8):705-14. 

4. Budach W, Matuschek C, Bölke E et al; Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO). DEGRO 
practical guidelines for radiotherapy of breast cancer V: Therapy for locally advanced and inflammatory breast cancer, as well as 
local therapy in cases with synchronous distant metastases. Strahlenther Onkol. 2015 Aug;191(8):623-33.  

5. Harms W, Budach W, Dunst J, et al; Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO). DEGRO 
practical guidelines for radiotherapy of breast cancer VI: therapy of locoregional breast cancer recurrences. Strahlenther Onkol. 
2016;192(4):199-208 



6. Krug D, Baumann R, Budach W et al.: Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO). 
Neoadjuvant chemotherapy for breast cancer-background for the indication of locoregional treatment. Strahlenther Onkol. 2018 
Sep;194(9):797-805. 

7. Duma MN, Baumann R, Budach W, et al; Breast Cancer Expert Panel of the German Society of Radiation Oncology (DEGRO). Heart-
sparing radiotherapy techniques in breast cancer patients: a recommendation of the breast cancer expert panel of the German 
society of radiation oncology (DEGRO). Strahlenther Onkol. 2019 Oct;195(10):861-871. 

8. Hehr T, Baumann R, Budach W, et al. Radiotherapy after skin-sparing mastectomy with immediate breast reconstruction in 
intermediate-risk breast cancer : Indication and technical considerations. Strahlenther Onkol. 2019 Nov;195(11):949-963.  

3 



Hypofraktionierung 

1. Haviland JS, Owen JR, Dewar JA, et al; START Trialists' Group. The UK Standardisation of Breast Radiotherapy (START) trials of 
radiotherapy hypofractionation for treatment of early breast cancer: 10-year follow-up results of two randomised controlled 
trials. Lancet Oncol. 2013 Oct;14(11):1086-94.  

2. Whelan TJ, Pignol JP, Levine M et al. Long-term results of hypofractionated radiation therapy for breast cancer. N Engl J Med. 2010 
Feb 11;362(6):513-20. 

3. Haffty BG1, Buchholz TA. Hypofractionated breast radiation: preferred standard of care? Lancet Oncol. 2013 Oct;14(11):1032-4.  

4. Hopwood P, Haviland JS, Sumo G et al; START Trial Management Group. Comparison of patient-reported breast, arm, and shoulder 
symptoms and body image after radiotherapy for early breast cancer: 5-year follow-up in the randomised Standardisation of 
Breast Radiotherapy (START) trials. Lancet Oncol. 2010 Mar;11(3):231-40.  

5. Bane AL, Whelan TJ, Pond GR, et al. Tumor factors predictive of response to hypofractionated radiotherapy in a randomized trial 
following breast conserving therapy. Ann Oncol. 2014 May;25(5):992-8.  

6. Freedman GM, White JR, Arthur DW, et al. Accelerated fractionation with a concurrent boost for early stage breast cancer. 
Radiother Oncol. 2013 Jan;106(1):15-20.  

4 



7. Budach W, Bölke E, Matuschek C. Hypofractionated Radiotherapy as Adjuvant Treatment in Early Breast Cancer. A Review and Meta-
Analysis of Randomized Controlled Trials. Breast Care (Basel). 2015 Aug;10(4):240-5.  

8. Dellas K, Vonthein R, Zimmer J, et al; ARO Study Group. Hypofractionation with simultaneous integrated boost for early breast 
cancer: results of the German multicenter phase II trial (ARO-2010-01). Strahlenther Onkol. 2014 Jul;190(7):646-53. 

9. Paelinck L, Gulyban A, Lakosi F, et al Does an integrated boost increase acute toxicity in prone hypofractionated breast irradiation? A 
randomized controlled trial. Radiother Oncol. 2017 Jan 3. pii: S0167-8140(16)34464-4. doi: 10.1016/j.radonc.2016.12.023. [Epub 
ahead of print] 

10. Haviland JS, Bentzen SM, Bliss JM et al On behalf of the START Trial Management Group. Prolongation of overall treatment time as a 
cause of treatment failure in early breast cancer: An analysis of the UK START (Standardisation of Breast Radiotherapy) trials of 
radiotherapy fractionation. Radiotherapy and Oncology 121 (2016) 420–423  

11. Shaitelman SF, Lei X, Thompson A et al. Three-Year Outcomes With Hypofractionated Versus Conventionally Fractionated Whole-
Breast Irradiation: Results of a Randomized, Noninferiority Clinical Trial. J Clin Oncol. 2018 Oct 31:JCO1800317. 

12. Hickey BE, James ML, Lehman M et al. Fraction size in radiation therapy for breast conservation in early breast cancer. Cochrane 
Database Syst Rev. 2016 Jul 18;7:CD003860. 

 

Ältere Patientin mit Niedrig-Risiko-Karzinom 

1. Hughes KS, Schnaper LA, Bellon J et al. Lumpectomy plus tamoxifen with or without irradiation in women age 70 years or older with 
early breast cancer: long-term follow-up of CALGB 9343. J Clin Oncol. 2013 Jul 1;31(19):2382-7. 

2. Kunkler IH, Williams LJ, Jack WJ, et al: On behalf of the PRIME II investigators. Breast-conserving surgery with or without irradiation 
in women aged 65 years or older with early breast cancer (PRIME II): a randomised controlled trial. Lancet Oncol. 2015 Jan 27. 

3. Hughes KS, Schnaper LA. Can older women with early breast cancer avoid radiation? The Lancet Oncology, Available online 28 
January 2015 

4. Fastner G, Sedlmayer F, Widder J et al. Endocrine therapy with or without whole breast irradiation in low-risk breast cancer patients 
after breast-conserving surgery: 10-year results of the Austrian Breast and Colorectal Cancer Study Group 8A trial. Eur J Cancer. 2020 
Jan 18;127:12-20 

4 



5 

1. Hughes KS, Schnaper LA, Bellon J et al: Lumpectomy plus tamoxifen with or without irradiation in women age 70 years or older 
with early breast cancer: long-term follow-up of CALGB 9343. J Clin Oncol. 2013 Jul 1;31(19):2382-7. 



6 

Boost allgemein (perkutan/Brachytherapie, sequentiell) 

1. Bartelink H, Maingon P, Poortmans P, et al: European Organisation for Research and Treatment of Cancer Radiation Oncology and 
Breast Cancer Groups. Whole-breast irradiation with or without a boost for patients treated with breast-conserving surgery for 
early breast cancer: 20-year follow-up of a randomised phase 3 trial. Lancet Oncol. 2015 Jan;16(1):47-56.  

2. Jones HA, Antonini N, Hart AA et al. Impact of pathological characteristics on local relapse after breast-conserving therapy: a 
subgroup analysis of the EORTC boost versus no boost trial. J Clin Oncol. 2009 Oct 20;27(30):4939-47.  

3. Romestaing P, Lehingue Y, Carrie C et al. Role of a 10-Gy boost in the conservative treatment of early breast cancer: results of a 
randomized clinical trial in Lyon, France. J Clin Oncol. 1997 Mar;15(3):963-8. 

4. Polgár C, Fodor J, Orosz Z et al. Electron and high-dose-rate brachytherapy boost in the conservative treatment of stage I-II breast 
cancer first results of the randomized Budapest boost trial. Strahlenther Onkol. 2002 Nov;178(11):615-23. 

5. Polo A, Polgar C, Hannoun-Levi JM et al. Risk factors and state-of-the-art indications for boost irradiation in invasive breast 
carcinoma. Brachytherapy. 2017 May - Jun;16(3):552-564. 

  

Boost-RT in premenopausal p.  



Boost-RT in postmenopausal p.  

1. Bartelink H, Maingon P, Poortmans P et al; European Organisation for Research and Treatment of Cancer Radiation Oncology and 
Breast Cancer Groups. Whole-breast irradiation with or without a boost for patients treated with breast-conserving surgery for early 
breast cancer: 20-year follow-up of a randomised phase 3 trial. Lancet Oncol. 2015 Jan;16(1):47-56. Including Supplementary 
appendix. 

2. Livi L, Borghesi S, Saieva C et al. Benefit of radiation boost after whole-breast radiotherapy. Int J Radiat Oncol Biol Phys. 2009 Nov 
15;75(4):1029-34. 

3. Antonini et al. Effect of age and radiation dose on local control after breast conserving treatment: EORTC trial 22881-10882. 
Radiotherapy and Oncology 82 (2007) 265–271  

  

Simultan-integrierter Boost (normofraktionierte RT) 

1. Bantema-Joppe EJ, Vredeveld EJ, de Bock GH, et al (2013) Five year outcomes of hypofractionated simultaneous integrated boost 
irradiation in breast conserving therapy; patterns of recurrence. Radiother Oncol 108:269–272.  

2. Bantema-Joppe EJ, Schilstra C, de Bock GH, et al (2012) Simultaneous integrated boost irradiation after breast-conserving surgery: 
physician-rated toxicity and cosmetic outcome at 30 months' follow-up. Int J Radiat Oncol Biol Phys 83:e471–7.  

 

Simultan-integrierter Boost (hypofraktionierte RT) 

1. Paelinck L, Gulyban A, Lakosi F, et al (2017) Does an integrated boost increase acute toxicity in prone hypofractionated breast 
irradiation? A randomized controlled trial. Radiother Oncol 122:30–36.  

2. Van Parijs H, Miedema G, Vinh-Hung V, et al (2012) Short course radiotherapy with simultaneous integrated boost for stage I-II 
breast cancer, early toxicities of a randomized clinical trial. Radiat Oncol 7:80–10.  

3. Freedman GM, White JR, Arthur DW, et al. Accelerated fractionation with a concurrent boost for early stage breast cancer. Radiother 
Oncol. 2013 Jan;106(1):15-20.  

4. Cante D, Petrucci E, Sciacero P, et al (2017) Ten-year results of accelerated hypofractionated adjuvant whole-breast radiation with 
concomitant boost to the lumpectomy cavity after conserving surgery for early breast cancer. Med Oncol 34:152.  

6 



5. Dellas K, Vonthein R, Zimmer J, et al (2014) Hypofractionation with simultaneous integrated boost for early breast cancer: results of 
the German multicenter phase II trial (ARO-2010-01). Strahlenther Onkol 190:646–653.  

6. De Rose F, Fogliata A, Franceschini D, et al (2016) Phase II trial of hypofractionated VMAT-based treatment for early stage breast 
cancer: 2-year toxicity and clinical results. Radiat Oncol 11:120–9.  

 

Intraoperative irradiation (IORT/IOERT) 

As boost-irradiation followed by WBI 

1. Fastner G, Sedlmayer F, Merz F et al. IORT with electrons as boost strategy during breast conserving therapy in limited stage breast 
cancer: long term results of an ISIORT pooled analysis. 2013 Aug;108(2):279-86. 

2. Fastner G, Reitsamer R, Ziegler I et al. IOERT as anticipated tumor bed boost during breast-conserving surgery after neoadjuvant 
chemotherapy in locally advanced breast cancer--results of a case series after 5-year follow-up. Int J Cancer. 2015 Mar 
1;136(5):1193-201. 

3. Kaiser J, Kronberger C, Moder A et al. Intraoperative Tumor Bed Boost With Electrons in Breast Cancer of Clinical Stages I Through III: 
Updated 10-Year Results. Int J Radiat Oncol Biol Phys. 2018 Sep 1;102(1):92-101. 

4. Blank E, Kraus-Tiefenbacher U, Welzel G et al. Single-center long-term follow-up after intraoperative radiotherapy as a boost during 
breast-conserving surgery using low-kilovoltage x-rays. Ann Surg Oncol. 2010 Oct;17 

6 



7 

1. Bartelink H, Maingon P, Poortmans P et al: European Organisation for Research and Treatment of Cancer Radiation Oncology and 
Breast Cancer Groups. Whole-breast irradiation with or without a boost for patients treated with breast-conserving surgery for 
early breast cancer: 20-year follow-up of a randomised phase 3 trial. Lancet Oncol. 2015 Jan;16(1):47-56. 

2. Vrieling C et al. European Organisation for Research and Treatment of Cancer, Radiation Oncology and Breast Cancer Groups. 
Prognostic Factors for Local Control in Breast Cancer After Long-term Follow-up in the EORTC Boost vs No Boost Trial: A 
Randomized Clinical Trial. JAMA Oncol. 2017 Jan 1;3(1):42-48 



8 

1. Bartelink H, Maingon P, Poortmans P, et al; European Organisation for Research and Treatment of Cancer Radiation Oncology and 
Breast Cancer Groups. Whole-breast irradiation with or without a boost for patients treated with breast-conserving surgery for 
early breast cancer: 20-year follow-up of a randomised phase 3 trial. Lancet Oncol. 2015 Jan;16(1):47-56. 

2. Vrieling C et al. European Organisation for Research and Treatment of Cancer, Radiation Oncology and Breast Cancer Groups. 
Prognostic Factors for Local Control in Breast Cancer After Long-term Follow-up in the EORTC Boost vs No Boost Trial: A 
Randomized Clinical Trial. JAMA Oncol. 2017 Jan 1;3(1):42-48 

 

 

 



9 

Intraoperative irradiation (IORT/IOERT) 

IORT using 50 kV (pT1 pN0 R0 G1-2, non-lobular, age >50 y, no extensive DCIS, IORT during first surgery, HR+) 

1. Vaidya JS, Joseph DJ, Tobias JS, et al. Targeted intraoperative radiotherapy versus whole breast radiotherapy for breast cancer 
(TARGIT-A trial): an international, prospective, randomised, non-inferiority phase 3 trial. Lancet. 2010 Jul 10;376(9735):91-102.  

2. Vaidya JS, Wenz F, Bulsara M, et al; TARGIT trialists' group. Risk-adapted targeted intraoperative radiotherapy versus whole-breast 
radiotherapy for breast cancer: 5-year results for local control and overall survival from the TARGIT-A randomised trial. Lancet. 
2014 Feb 15;383(9917):603-13.  

3. Veronesi U, Orecchia R, Maisonneuve P, et al. Intraoperative radiotherapy versus external radiotherapy for early breast cancer 
(ELIOT): a randomised controlled equivalence trial. Lancet Oncol. 2013 Dec;14(13):1269-77. # 

4. Vaidya JS , Bulsar M, Wenz F, et al.: Reduced Mortality With Partial-Breast Irradiation for Early Breast Cancer: 
A Meta-Analysis of Randomized Trials. Int J Radiation Oncol Biol Phys, Vol. 96, No. 2, pp. 259e265, 2016 

5. Vaidya JS, Wenz F, Bulsara M, et al. An international randomised controlled trial to compare TARGeted Intraoperative radioTherapy 
(TARGIT) with conventional postoperative radiotherapy after breast-conserving surgery for women with early-stage breast cancer 
(the TARGIT-A trial). Health Technol Assess 2016;20(73).  



6. Gentilini O, Botteri E, Leonardi MC, et al. Ipsilateral axillary recurrence after breast conservative surgery: The protective effect of 
whole breast radiotherapy. Radiother Oncol. 2017 Jan 4. pii: S0167-8140(16)34462-0. doi: 10.1016/j.radonc.2016.12.021. [Epub 
ahead of print] 

  

>70 yrs  

1. Abbott AM, Dossett LA, Loftus L, et al: Intraoperative radiotherapy for early breast cancer and age: clinical characteristics and 
outcomes. Am J Surg. 2015 Oct;210(4):624-8.  

2. Vaidya JS, Wenz F, Bulsara M, et al: TARGIT trialists' group. Risk-adapted targeted intraoperative radiotherapy versus whole-breast 
radiotherapy for breast cancer: 5-year results for local control and overall survival from the TARGIT-A randomised trial. Lancet. 2014 
Feb 15;383(9917):603-13.  

3. Veronesi U, Orecchia R, Maisonneuve P, et al. Intraoperative radiotherapy versus external radiotherapy for early breast cancer 
(ELIOT): a randomised controlled equivalence trial. Lancet Oncol. 2013 Dec;14(13):1269-77.  

4. Vaidya JS, Wenz F, Bulsara M et al. An international randomised controlled trial to compare TARGeted Intraoperative radioTherapy 
(TARGIT) with conventional postoperative radiotherapy after breast-conserving surgery for women with early-stage breast cancer 
(the TARGIT-A trial). Health Technol Assess 2016;20(73). 

  

Postoperative partial breast irradiation as sole radiotherapy modality (ABPI) 

Interstitial brachytherapy  

1. Aristei C, Palumbo I, Capezzali G, et al. Outcome of a phase II prospective study on partial breast irradiation with interstitial multi-
catheter highdose rate brachytherapy. Radiother Oncol 2013;108:236-241. 

2. Strnad V, Ott OJ, Hildebrandt G, et al: Groupe Européen de Curiethérapie of European Society for Radiotherapy and Oncology (GEC-
ESTRO). 5-year results of accelerated partial breast irradiation using sole interstitial multicatheter brachytherapy versus whole-breast 
irradiation with boost after breast-conserving surgery for low-risk invasive and in-situ carcinoma of the female breast: a randomised, 
phase 3, non-inferiority trial. Lancet. 2016 Jan 16;387(10015):229-38. 

3. Schäfer R, Strnad V, Polgár C et al. Quality-of-life results for accelerated partial breast irradiation with interstitial brachytherapy  

9 



versus whole-breast irradiation in early breast cancer after breast-conserving surgery (GEC-ESTRO): 5-year results of a randomised, 
phase 3 trial. Lancet Oncol. 2018 Jun;19(6):834-844. 

4. Polgár C, Ott OJ, Hildebrandt G et al. Late side-effects and cosmetic results of accelerated partial breast irradiation with interstitial 
brachytherapy versus whole-breast irradiation after breast-conserving surgery for low-risk invasive and in-situ carcinoma of the 
female breast: 5-year results of a randomised, controlled, phase 3 trial. Lancet Oncol. 2017 Feb;18(2):259-268.  

5. Strnad V, Major T, Polgar C et al. ESTRO-ACROP guideline: Interstitial multi-catheter breast brachytherapy as Accelerated Partial 
Breast Irradiation alone or as boost - GEC-ESTRO Breast Cancer Working Group practical recommendations. Radiother Oncol. 2018 
Sep;128(3):411-420.  

  

  

Intracavity balloon technique  

1. Benitez PR, Keisch ME, Vicini F, et al:. Five-year results: the initial clinical trial of MammoSite balloon brachytherapy for partial breast 
irradiation in early-stage breast cancer. Am J Surg. 2007 Oct;194(4):456-62. 

  

IMRT (5x6 Gy) 

1. Livi L, Meattini I, Marrazzo L, et al. Accelerated partial breast irradiation using intensity-modulated radiotherapy versus whole breast 
irradiation: 5-year survival analysis of a phase 3 randomised controlled trial. Eur J Cancer. 2015 Jan 17. pii: S0959-8049(15)00002-7.  

2. Meattini I, Saieva C, Miccinesi G et al. Accelerated partial breast irradiation using intensity modulated radiotherapy versus whole 
breast irradiation: Health-related quality of life final analysis from the Florence phase 3 trial. Eur J Cancer. 2017 May;76:17-26.  

3. Meattini Accelerated partial breasts irradiation or whole breast irradiation after breast-conserving surgery for patients with breast 
early cancer – 10-year follow up of the Florence APBI IMRT randomized phase >III trial.  Presented at San Antonio Breast Cancer 
Symposium 2019 
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sentinel node metastasis. A randomised clinical trial. JAMA 2011;305(6):569-575.  
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1-2 pos SLN: BCT: radiotherapy of the axilla  

1. Donker M, Tienhoven G, Straver ME et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer (EORTC 
10981-22023 AMAROS) a randomised, multicenter open label, phase 3 non inferiority trial. Lancet Oncol 2014;15:1333-10 

2. Rutgers et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer patients – 10-year results of the 
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1-2 pos SLN: Mastectomy: If RT of chestwall is indicated, axillary dissection or radiotherapy  of the axilla  

1. Donker M, Tienhoven G, Straver ME et al: Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer (EORTC 
10981-22023 AMAROS) a randomised, multicenter open label, phase 3 non inferiority trial. Lancet Oncol 2014;15:1333-10. 

2. Rutgers et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer patients – 10-year results of the 
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1. Giuliano AE, Hunt KK, Ballmann KV,  et al. Axillary dissection vs no axillary dissection in women with breast invasive cancer and 
sentinel node metastasis. A randomised clinical trial. JAMA 2011;305(6):569-5753.  

2. Galimberti V, Cole BF, Zurrida S et al: International Breast Cancer Study Group Trial 23-01 investigators. Axillary dissection versus no 
axillary dissection in patients with sentinel-node micrometastases (IBCSG 23-01): a phase 3 randomised controlled trial. Lancet 
Oncol. 2013 Apr;14(4):297-305.  

  

1-2 pos SLN: Mastectomy: If RT of chestwall is not planned, axillary dissection or radiotherapy of the axilla  

EXPERT OPINION, extrapolated from: 

1. Donker M, Tienhoven G, Straver ME, et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer  
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(EORTC 10981-22023 AMAROS) a randomised, multicenter open label, phase 3 non inferiority trial. Lancet Oncol 2014;15:1333-10. 

2. Rutgers et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer patients – 10-year results of the 
EORTC AMAROS trial. Presented at SABCS 2018. 

  

>=3 positive SLN: Axillary LN dissection 
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2. Donker M, Tienhoven G, Straver ME, et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer 
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3. Rutgers et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer patients – 10-year results of the 
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mastectomy and axillary surgery on 10-year recurrence and 20-year breast cancer mortality: meta-analysis of individual patient data 
for 8135 women in 22 randomised trials. Lancet. 2014 Jun 21;383(9935):2127-35. 
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1. Giuliano AE, Hunt KK, Ballmann KV, et al: Axillary dissection vs no axillary dissection in women with breast invasive cancer and 
sentinel node metastasis. A randomised clinical trial. JAMA 2011;305(6):569-575. 

2. Donker M, Tienhoven G, Straver ME, et al: Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer 
(EORTC 10981-22023 AMAROS) a randomised, multicenter open label, phase 3 non inferiority trial. Lancet Oncol 2014;15:1333-10. 

3. Rutgers et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer patients – 10-year results of the 
EORTC AMAROS trial. Presented at SABCS 2018. 

4. EBCTCG (Early Breast Cancer Trialists' Collaborative Group), McGale P, Taylor C, Correa C, et al: Effect of radiotherapy after 
mastectomy and axillary surgery on 10-year recurrence and 20-year breast cancer mortality: meta-analysis of individual patient data 
for 8135 women in 22 randomised trials. Lancet. 2014 Jun 21;383(9935):2127-35. 
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: Giuliano et al. Effect of Axillary Dissection vs No Axillary Dissection on 10-Year Overall Survival Among Women With Invasive Breast 
Cancer and Sentinel Node Metastasis: The ACOSOG Z0011 (Alliance) Randomized Clinical Trial. JAMA. 2017 Sep 12;318(10):918-926 

  

2: Jagsi R et al. Radiation field design in the ACOSOG Z0011 (Alliance) Trial. J Clin Oncol. 2014 Nov 10;32(32):3600-6 

 

3. Lee J et al.. Dosimetric evaluation of incidental irradiation to the axilla during whole breast radiotherapy for patients with left-sided 
early breast cancer in the IMRT era. Medicine (Baltimore). 2016 Jun;95(26):e4036 
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Radiotherapy (RT) of Other Locoregional Lymph Node Areas (SCG/ICG)  

1. Yates L, Kirby A, Crichton S, et al. Risk factors for regional nodal relapse in breast cancer patients with one to three positive axillary 
nodes. Int J Radiat Oncol Biol Phys. 2012 Apr 1;82(5):2093-103. 

2. Viani GA, Godoi da Silva LB, Viana BS. Patients with N1 breast cancer: who could benefit from supraclavicular fossa radiotherapy? 
Breast. 2014 Dec;23(6):749-53.  

  

Supra-/infraclavicular lymphatic regions 

RT to Supra-/infraclavicular lymphatic regions if ≥ pN2a   

  

1. Poortmans PM, Collette S, Kirkove C et al. Internal Mammary and Medial Supraclavicular Irradiation in Breast Cancer. N Engl J 
Med. 2015 Jul 23;373(4):317-27. 

2. Poortmans et al. Fifteen-year results of the randomised EORTC trial 22922/10925 investigating internal mammary and medial 
supraclavicular (IM-MS) lymph node irradiation in stage I-III breast cancer. Journal of Clinical Oncology 36, no. 15_suppl (May 20,  



2018) 504-504. Presented at ASCO Annual Meeting 2018. 

3. Whelan TJ, Olivotto IA, Parulekar WR et al. Regional Nodal Irradiation in Early-Stage Breast Cancer. N Engl J Med. 2015 Jul 
23;373(4):307-16.  

4. Budach W, Kammers K, Boelke E, et al. Adjuvant radiotherapy of regional lymph nodes in breast cancer - a meta-analysis of 
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5. P. F. Nguyen-Tan, L. Vincent, F. Methot et al., “The incidence of supraclavicular failure in patients with T1-2 breast cancer an four or 
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International Journal of Radiation Oncology Biology Physics, vol. 42, supplement 1, p. 249, 1998. 

6. Whelan TJ, Olivotto IA, Parulekar WR, et al. MA.20 Study Investigators. Regional Nodal Irradiation in Early-Stage Breast Cancer. N Engl 
J Med. 2015 Jul 23;373(4):307-16. 

7. Budach W, Bölke E, Kammers K, et al. Adjuvant radiation therapy of regional lymph nodes in breast cancer - a meta-analysis of 
randomized trials- an update. Radiat Oncol. 2015 Dec 21;10(1):258.  

8. Dodwell et al. Regional lymph node irradiation in early stage breast cancer: An EBCTCG meta-analysis of 13,000 women in 14 trials. 
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RT to Supra-/infraclavicular lymphatic regions if Level III involved 

  

1. Poortmans PM, Collette S, Kirkove C et al. Internal Mammary and Medial Supraclavicular Irradiation in Breast Cancer. N Engl J Med. 
2015 Jul 23;373(4):317-27. 

2. Poortmans et al. Fifteen-year results of the randomised EORTC trial 22922/10925 investigating internal mammary and medial 
supraclavicular (IM-MS) lymph node irradiation in stage I-III breast cancer. Journal of Clinical Oncology 36, no. 15_suppl (May 20, 
2018) 504-504. Presented at ASCO Annual Meeting 2018. 

3. Whelan TJ, Olivotto IA, Parulekar WR et al. Regional Nodal Irradiation in Early-Stage Breast Cancer. N Engl J Med. 2015 Jul 
23;373(4):307-16.  
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RT to Supra-/infraclavicular lymphatic regions if pN1a high risk  
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2015 Jul 23;373(4):317-27. 
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RT to Supra-/infraclavicular lymphatic regions if pN1a low risk  
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Supraclavicular Irradiation in Breast Cancer. N Engl J Med. 2015 Jul 23;373(4):317-27. 
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RT to Supra-/infraclavicular lymphatic regions if pN0 high risk, if radiotherapy of the internal mammaria lnn. chain is indicated (see 
below) 

  

1. Poortmans PM, Collette S, Kirkove C, et al; EORTC Radiation Oncology and Breast Cancer Groups. Internal Mammary and Medial 
Supraclavicular Irradiation in Breast Cancer. N Engl J Med. 2015 Jul 23;373(4):317-27. 

2. Poortmans et al. Fifteen-year results of the randomised EORTC trial 22922/10925 investigating internal mammary and medial 
supraclavicular (IM-MS) lymph node irradiation in stage I-III breast cancer. Journal of Clinical Oncology 36, no. 15_suppl (May 20, 
2018) 504-504. Presented at ASCO Annual Meeting 2018 

3. Whelan TJ, Olivotto IA, Parulekar WR, et al; MA.20 Study Investigators. Regional Nodal Irradiation in Early-Stage Breast Cancer. N 
Engl J Med. 2015 Jul 23;373(4):307-16. 

4. Budach W, Bölke E, Kammers K et al. Adjuvant radiation therapy of regional lymph nodes in breast cancer - a meta-analysis of  
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randomized trials- an update. Radiat Oncol. 2015 Dec 21;10(1):258.  

5. Budach W, Kammers K, Boelke E, et al. Adjuvant radiotherapy of regional lymph nodes in breast cancer - a meta-analysis of 
randomized trials. Radiat Oncol. 2013 Nov 14 ;8:267. 

6. Dodwell et al. Regional lymph node irradiation in early stage breast cancer: An EBCTCG meta-analysis of 13,000 women in 14 trials. 
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RT to Supra-/infraclavicular lymphatic regions after NACT/NAT (indications as for PMRT)  

  

1. Please check slide on radiotherapy after NACT 
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Radiotherapy (RT) of Other Locoregional Lymph Node Areas  (IMN)  

 

Internal mammaria lymph node region (IMN) 

  

RT to Internal mammaria lymph node region (IMC) if pN0 high risk with central/medial tumors  

  

1. Hennequin C, Bossard N, Servagi-Vernat S, et al. Ten-Year Survival Results of a Randomized Trial of Irradiation of Internal 
Mammary Nodes After Mastectomy. Int J Radiation Oncol Biol Phys 2013; 86 (5): 860-866. 
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3. Poortmans PM, Collette S, Kirkove C et al. Internal Mammary and Medial Supraclavicular Irradiation in Breast Cancer. N Engl J 
Med. 2015 Jul 23;373(4):317-27. 

4. Poortmans et al. Fifteen-year results of the randomised EORTC trial 22922/10925 investigating internal mammary and medial  



supraclavicular (IM-MS) lymph node irradiation in stage I-III breast cancer. Journal of Clinical Oncology 36, no. 15_suppl (May 20, 
2018) 504-504. Presented at ASCO Annual Meeting 2018. 

5. Whelan TJ, Olivotto IA, Parulekar WR et al. Regional Nodal Irradiation in Early-Stage Breast Cancer. N Engl J Med. 2015 Jul 
23;373(4):307-16.  

6. Jagsi R. Postmastectomy radiation therapy: an overview for the practicing surgeon. ISRN Surg. 2013 Sep 11;2013:212979.  

7. Budach W, Kammers K, Boelke E, et al. Adjuvant radiotherapy of regional lymph nodes in breast cancer - a meta-analysis of 
randomized trials. Radiat Oncol. 2013 Nov 14 ;8:267. 

8. Dodwell et al. Regional lymph node irradiation in early stage breast cancer: An EBCTCG meta-analysis of 13,000 women in 14 trials. 
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RT to Internal mammaria lymph node region (IMN) if pN1-pN2 and HR positive in patients who had systemic chemotherapy  

  

1. Hennequin C, Bossard N, Servagi-Vernat S, et al. Ten-Year Survival Results of a Randomized Trial of Irradiation of Internal Mammary 
Nodes After Mastectomy. Int J Radiation Oncol Biol Phys 2013; 86 (5): 860-866. 

2. Chang JS, Park W,  YB Kim, et al. Long-term Survival Outcomes Following Internal Mammary Node Irradiation in Stage II-III Breast 
Cancer: Results of a Large Retrospective Study With 12-Year Follow-up. Int J Radiation Oncol Biol Phys, 2013; 86 (5): 867-872. 

3. Poortmans PM, Collette S, Kirkove C et al. Internal Mammary and Medial Supraclavicular Irradiation in Breast Cancer. N Engl J Med. 
2015 Jul 23;373(4):317-27. 

4. Poortmans et al. Fifteen-year results of the randomised EORTC trial 22922/10925 investigating internal mammary and medial 
supraclavicular (IM-MS) lymph node irradiation in stage I-III breast cancer. Journal of Clinical Oncology 36, no. 15_suppl (May 20, 
2018) 504-504. Presented at ASCO Annual Meeting 2018. 

5. Whelan TJ, Olivotto IA, Parulekar WR et al. Regional Nodal Irradiation in Early-Stage Breast Cancer. N Engl J Med. 2015 Jul  
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23;373(4):307-16.  

6. Jagsi R. Postmastectomy radiation therapy: an overview for the practicing surgeon. ISRN Surg. 2013 Sep 11;2013:212979.  

7. Budach W, Kammers K, Boelke E, et al. Adjuvant radiotherapy of regional lymph nodes in breast cancer - a meta-analysis of 
randomized trials. Radiat Oncol. 2013 Nov 14 ;8:267. 
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