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Breast cancers- Regional Radiotherapy  

Toxicity 

Recur
rence 
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Aspects to be touched upon 

NACT 

BCS → RT 

MRM +/- RT 

High risk 

Intermediate 
risk 

?RNI 

PMRT
+RNI 

?RNI 

CW/W+RNI 
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Breast radiotherapy planning 

2 case scenario 

• Post mastectomy 

• Post BCS 
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• RNI integral  



Aim of Regional nodal irradiation 

• To eradicate micro/macroscopic disease within the lymph 

nodes 

• To reduce the risk of loco-regional recurrences and distant 

metastasis & confer survival benefit 

• Goals to be set balancing the potential toxicity 
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 Regional radiotherapy – untill recently 

Axilla – if  axillary dissection 
omitted/ incomplete 
Concern – limb edema/Br plexus 
 
SCF  - > 4 Level 1 evidence; 1-3 
insufficent 
 
IMC-  debatable; Concern heart 
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High risk breast cancer 

 5 cm tumors 

4 or more Axillary Lymph node positive 
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Modified radical mastectomy – gold 
standard 

Overgaard et al. NEJM 1997 337:949 

Ragaz et al. NEJM 1997 337:956 

Overgaard et al. 1999, 353:1641 

PMRT – Improved DFS and OS 

1997 
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Survival 



Whole breast RT 

• 7 prospective randomized trials have shown  

no significant difference between  

• BCS+RT vs. Mastectomy in Early Breast cancer 
• No difference in terms of  LR/DM 

– Survival (26.3 vs 24.1% death rate) 
Post BCS RT :– RT to whole breast and LN+ Boost to 

tumor bed 

 
Post BCS End point Outcome 

With RT Ipsilateral 

recurrence 

1/3 

Any recurrence 1/2 

Improved OS 



Any rec   at 
10yrs 

Br ca 
 mortality↓ at 5yrs 

pN0 rec  ↓ 
10 yrs 

P N+ rec ↓ 
at 10 yrs 

 Br ca. mortality 
↓ 15yrs 

RT 19% 21% 16% 43% 43% 

No RT 35% 25% 31% 64% 51% 

P value s s s s s 

4 rec (any) avoided at 10 yrs → 1 breast cancer death at 15yrs. 

RT – reduces recurrence by ½ and  prevents breast cancer death by 1/6 

 EBCTCG, Lancet,2011 
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A new paradigm 

 Mortality Recurrence -

local/distant 

Non breast 

cancer related 

Second 

cancers 

Contra lateral 

breast ca. 

RT kills tumor foci – prevents local & distant rec 

Substantial decrease in rec; modest decrease in death 

Radiotherapy  
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Radiotherapy  



A paradigm shift is due to…. 

Screen detected Adjuvant Systemic therapy 

Chemotherapy 

Hormones 

Targeted therapy 

Cardiac toxicity 

Brachial plexus 

Lymph edema 

Second cancers 

Contralateral breast rec 
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Intermediate risk breast cancer 
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High risk node negative pT3N0M0/ pT2N0M0 – grade 3/ 

ER negative/ LVI+ 

 Low risk node positive disease (1-3LN+)  



The genesis of 3 trials 

• SCF LN – life time risk > 5% 

• IMN – Axillary LN (-) - <10% 

• IMN – Axillary LN(+)- > 30% 

• Older overviews – No survival 
benefit 

• Detriment  - Cardiac toxicity 

 
Cuzick et al, Recent Results Ca Res 1988,111;108-29 

Better RT 

techniques 
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 EORTC & MA20 trials 
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• Research question - Whether more extensive lymphatic 

radiation treatment benefited patients with higher-risk lymph 

node-negative, or lower risk lymph node-positive disease.  

• Regional nodal irradiation (RNI) to the level III axillary, 

supraclavicular and upper internal mammary lymph nodes  

• End points disease free survival and distant metastasis free 

survival as well as overall survival advantage. 

 



EORTC22922-NCIC MA20-French trial 

Incl Design n BCS Med 

FU 

OS DFS DDFS BCM 

EORTC 

‘96-

’04 

Central

/ med 

LN+/- 

RNI 

No RNI 

4004 75% 10.9 82% 

80% 

72% 

69% 

78% 

75% 

14% 

13% 

OS 

ns 

MA20 

00-07 

LN+ 

LN-(H) 

RNI 

No RNI 

1832 100% 9.5 83% 

82% 

82% 

77% 

OS 

ns 

French pN+ 

C/M 

N+/- 

IMN 

No 

IMN 

1334 - 11.3 63% 

59% 

IM

N 

x 
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Issue of1-3 LN - MA 20 & EORTC 22922  

•   
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Inference from EORTC & MA20 trials 

• Neither showed survival benefit. EORTC – nearly significant! 

• MA20 – HR(-) benefits with RNI 

• Exact impact of IMN & SCF can’t be ascertained 

• Risk – benefit  for patient selection 
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Meta analysis – Budach et al 

RNI – Improved DFS, DMFS, and OS 
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Meta analysis – Budach et al 
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Preliminary results show addition of both IMN and SCF improve DFS 
and OS 
With IMN – concern heart 



Meta analysis – Budach et al 
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St Gallen 2019 consensus guidelines 
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Summary 

• Modest benefit – DFS, DMFS, OS 

•  pN+ benefit 

• No difference between N1-3  and N> 4 

•  pN0 central & medial quadrant tumors 

 
Supra clavicular LN + Axillary LN 

Internal mammary LN 
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Regional RT portals 



Internal Mammary LN RT – an eternal 
debate until recently 

• 3% benefit in OS (59% to 62%) 

• over estimated IMN involvement – overestimated survival diff 

• Subgroup – Central/Medial tumors –benefit 

• “Cannot recommend IMN RT for or against” 
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IMN 

OS at 8 yrs BC Mortality 

IMN RT 76% 21% 

No IMN RT 72% 23% 

• Right sided – IMN RT 

•Left sided –No IMN RT 

Points of debate- 1. Added toxicity of IMN RT in left sided lesions not 

determined 

2.  OS benefit with IMN RT right side when excess cardiac deaths left side. 

Subset analysis – Only subset that doesn’t benefit with IMN RT– lateral 

lesions with 1-3 LN nodes 

Small benefit. IHD deaths similar. Cardiac morbidity? 
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There is mounting evidence towards the 
use of IMN RT 

• EBC- Central/Inner quad 

lesions with +ve  axilla 

• Role in LOBC/LABC 

• Cardiac issue - unresolved 
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There is limited experience of IMN RT with Hypofr RT & 

 its consequences on heart   



IMC RT- where do we stand? 

EORTC trial. NEJM, 2015;373:317-27 

End point – OS 

DFS & DDFS benefit 

Exact role of IMN RT - 

unclear 

Debatable – 

cardiac ! 
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To conclude 

• RNI beneficial 

• Every 4 recurrences avoided – 1 death prevented 

• Distinction of 1-3 LN artificial 

• Cardiac risk  

Are we ready to give IMN RT routinely to our patients? 
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Axillary Surgery and implications for 
RNI 

• Sentinel  LN surgery → Stage migration (newer techniques – 

occult micrometastasis 10-50%) – Will Rogers phenomenon 
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Amaros trial 
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•Underpowered results to show non-inferiority 

•  RNI an alternative to ALND –potential treatment option in 

early stage, node-positive breast cancer treated with SLN 

dissection alone. 

• ↓ rates of lymphedema  

• Comparable 5-year DFS and OS. 

 

Donker et al, Lancet Oncology, 2014 



N 1-3 (Int risk) even with syst th – abs gains smaller BUT proportional 

gains large due to effective RT  

n LRR OR BCM 

LN0 700 ↓ ↓ ↓ 

LN1-3 1314 ↓ ↓ ↓ 

LN>4 1772 ↓ ↓ ↓ 

 EBCTCG, Lancet,2014 
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Node positive disease -  Axillary Sx or 
RT? 

• cN0 disease – SNLB 

• Positive axilla needs to be addresed  

• Axillary dissection – Gold standard 

• Lymphedema & shoulder movement 

• Factors – size, grade, VI, ECE 

 Axillary RT – comparable results; less morbidity 
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Reasons 

• Use of endocrine therapy 

• High tangents 

• Level III in SCF LN 
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What if Axilla needs to be addressed? 

In India where the need for axillary RT may be more – issue unresolved  

5th FROA 2017-09-16  

• Unaddressed axilla/ incompletely dissected axilla 

• Ontario practice advocates normofractionated RT to axilla 
in “heavy nodal burden” 

• Type of surgery and chemotherapy 

• Brachial plexus & lung toxicity 
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Hypo fractionation – another dimension 
to RNI 

• Hypofractionated RT – safe & efficacious 

• Long term data – limited 

• Addition of RNI always adds to toxicity irrespective of fr 

• Impact of systemic therapy to Hypo fr RT to be studied 
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St Gallen 2019 consensus guidelines 
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Concerns regarding Brachial plexopathy 

5th FROA 2017-09-16  

• <1% 

• START – FU 9.9yrs – Insufficient 

• May manifest up to 30yrs; At least 25% incidence 
beyond 10yrs. Budach et al Breast care, 2015. 

 

 



RNI – post NACT 

Accurately staged Pre NACT stag 
Post NACT pathological stage 

Un ambiguous role – 

Advanced tumor pre NACT 

All residual LN positive disease 

 

Grey area – 

Moderate burden disease; pCR 

ypN0 – Clinical trials 
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Post NACT 
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NSABP – B 51 



St Gallen 2019 consensus guidelines 
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PMRT – ASCO/ASTRO/SSO guidelines 

Recht et al, Ann Surg Oncol; 2017:24. 38-51 

↓LRF, ↓ Any Rec,  

↓ BCM 

SLNB +; ALND 

not done – risk 

adaptive  
Post NACT – pCR 

Insuff  evidence for 

PMRT 

  Most will need both 

RT  



 

Moreno et al, The Breast 
2017 



50 years ago and now….. 

Understanding of biology 

& pathology 

Early diagnosis 

Surgery, RT, Systemic th 

Understanding of late 

toxicity 



Thank you 


