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Overview of Presentation 

• radiation of lymph nodes and postmastectomy radiation can:  

– reduce local recurrences 

– decrease distant metastases 

– improve overall survival 

• neoadjuvant chemotherapy can: 

– shape decisions of local-regional treatments 

– decrease morbidity or local-regional treatments 

 Exciting Times in 2018 



2014 meta-analysis of all randomized trials 

• years of the trials: 1964 to 1986 

• none of these trials included neoadjuvant chemo 

• focused on the 8,135 patients with ALND  

– 700 patients with LN- disease 

– 1,314 patients had 1-3 +LN  

– 1,772 patients had 4+ LN 

2014 PMRT Oxford Overview 

EBCTCG Lancet 2014,vol 383, 9935: 2127-35 

22 randomized trials 



PMRT for  LN-Negative Disease 

No Indication of LRR, DM, or OS Benefit 

Lancet, 383:2127-2135, 2014 



Results for Patients with 1-3 +LN  

16% Overall  
LRR Benefit 

8% Overall  
Mortality Benefit 

Lancet, 383:2127-2135, 2014 

(ratio of 2:1) 



Results for Patients with 4 or more +LN  

19% Overall  
LRR Benefit 

10% Overall  
Mortality Benefit 

Lancet, 383:2127-2135, 2014 

(ratio of 2:1) 



2 Recently Published Randomized trials 

• MA20 (breast conservation) and EORTC 

• neither trial included neoadjuvant chemo 

• both focused on the benefits of LN radiation 

– most of LN+ pts had 1-3 +LN  

Regional LN Radiation 



® 

Design and Patients   

 1800 pts, most over 50  

 Median # of resected LN was 12, 48% had T1 disease 

 85% had 1-3 +LN 

 43% had G3 disease, 25% had ER- disease 

MA 20: Study Design 

Node positive/ high 
risk node negative 
post-BCS 

WBI 

WBI + RNI 



® 

Radiation Of LN: EORTC Trial 

Node positive/ 
node negative w/ 
medial/central 
tumor 

No LN XRT 

IMC and SCF 
XRT 

Design and Patients  

 4000+ patients randomized 

 59% were postmenopausal 

 60% had T1 disease 

 44% had LN negative disease, 44% had 1-3 +LN 



Radiat Oncol 2015;10:258 

Meta-analysis of the 2 Trials 

DFS and Distant-Met Free Surv 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4687086/


Radiat Oncol. 2015;10:258 

Meta-analysis of the 2 Trials 

Overall Survival 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4687086/


® 

Radiation Of LN: AMAROS Trial 

Sentinel Node 

positive 

XRT: no surgery 

but XRT to level I-

III axilla and SCF 

(no IMC) 

ALND: surgical 

treatment of level 

I/II Design and Outcome   

 1400+ patients 

 No statistical difference in DFS/OS 

 Axillary recurrence less than 1.5% 



Patients with Clinically Occult LN Disease 

• Radiation likely as effective as surgical removal 

• Morbidity of radiation alone is less than ALND + radiation 

Conclusion of AMAROS Trial 



Can Use of Neoadjuvant Chemotherapy 
Shape Local-Regional Radiation Decisions 

And Decrease Morbidity of Treatment? 
 



Indications for PMRT/RNI after initial surgery 

Risk of 
LRR 

Treat 
Don’t Treat 

pT3N1, T4, N2 or N3 pT1/2 N0 
Gray area 
pT1/2 N1 

Pathologic 
Stage 

10-15% LRR risk 

After upfront surgery 



Indications for PMRT/RNI after Neoadjuvant chemotherapy 

Risk of 
LRR 

Treat 
Don’t Treat 

cT3N1, cT4,  
cN2-N3 

Pathologic 
Stage 

10-15% LRR risk 

After upfront chemo 

ypN0 ypN1 
ER+ 

ypN1-2 
ER- or 
HER2+ 



Indications for PMRT/RNI after Neoadjuvant chemotherapy 

Risk of 
LRR 

Treat 
Don’t Treat 

cT1/2 N0 

Pathologic 
Stage 

10-15% LRR risk 

After upfront chemo 

ypN0 
ypN1 
ER+ 

ypN1 
ER- or HER2+ 



Clinical Evidence Indicates That 
Response and Biologic Subtype are 

Both Important in Changing the Local-
Regional Recurrence Risk 



ACOSOG Z1071: Response and LRR risk 

Study design 
• N=701, cT1-3, N1-2 breast cancer (LN biopsy positive) 
• Neoadjuv chemo -> Surgery 
• Radiation after BCS, at discretion after mastectomy 

Residual Cancer Burden strongly correlated with LRR risk 
• RCB 0 - HR: 1 (referent) 
• RCB 1 - HR: 1.38 (0.15-12.4) 
• RCB 2 - HR: 2.25 (0.66-7.7) 
• RCB 3 - HR: 4.65 (1.53-14.1) 

Haffty et al, PROC ASTRO 2016 



Subtype Affects How the LRR Risk Interacts 
and the Response to Chemo 

Swisher et al, Ann Surg Oncol 23:749-56, 2016 
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Risk of LRR after Neoadjuvant Chemo and 
Mastectomy For Patients with Stage II Disease 

n=46 

20% 

cT1-2, N1 

Mamounas et al, J Clin Oncol 30:3960-66, 2012 



How to Put This All 
Together in Clinical Practice 



Favorable Clinical Stage and Biology 

Favorable 
• All T1aN0 

 
• cT1-T2N0-N1, 

ER+, HER2- 
 

Surgery first 
• BCS 

preferable 
 

• SLND 

Lymph Node Negative 
• hypofractionated WBI or PBI 

1-2 +SLN 
• hypofractionated WBI that 

includes level I-II in same fields 
used to treat the breast 

3 or more +LN 
• WBI and regional LN RT to  

levels I-III axilla, SCF, IMC 



Why Breast Conservation is 
Better Than Mastectomy for 
These Patients!! 

Favorable 
• All T1aN0 

 
• cT1-T2N0, ER+, 

HER2- 
 

Surgery first 
•Mastectomy 

 
•SLND 

Lymph Node Negative 
• no radiation 

 

1-2 +SLN 
•ALND and if negative, no 

PMRT 
 

•If  +LN, PMRT to chest wall, 
level III axilla, SCF and IMC 

3 or more +LN 
•PMRT to the chest wall,  

levels I-III axilla, SCF, IMC 



Favorable Clinical Stage,  
Unfavorable Biology 

Less Favorable 
• cT1b-T2N0, ER-, 

HER2- 
 

• cT1b-T2N0, ER-, 
HER2+ 
 

Neoadj Sys RX 
• BCS or 

Mastectomy 
 

• SLND 

Lymph Node Negative 
• no regional radiation 

 

1 or more +SLN 
• Enroll on Alliance 011202 

 
• Radiation to the breast 

or chest wall,  levels I-III 
axilla, SCF, IMC 



Alliance A11202 



Clinical Stage II, Unfavorable Biology 

Less Favorable 
• cT1b-T2N1, ER-, 

HER2- 
 

• cT1b-T2N1, ER-, 
HER2+ 
 

Neoadj Sys RX 
• BCS or 

Mastectomy 
 

• SLND 

Lymph Node Negative 
• Enroll on NRG B-51 

 
• Consider other co-factors: 

young age, LVSI 
 

• If all co-factors favorable, no 
LN radiation 
 

1 or more +SLN 
• Enroll on Alliance 011202 

 
• Off protocol: Radiation to 

the breast or chest wall,  
levels I-III axilla, SCF, IMC 



NRG/NSABP B-51 

King and Morrow, Nat Rev 12:335-343, 2015 









 
Clinical Stage III 

Clinical Stage III 
• cT3N+ or T4 

 
• cN2 or cN3 

 

Neoadj Sys RX 
• BCS or 

Mastectomy 
 

• ALND 

Lymph Node Negative 
• Radiation to the breast 

or chest wall, axilla, SCF, 
IMC 
 

Lymph Node Positive 
•Radiation to the breast or 

chest wall, axilla, SCF, IMC 
 



  

MA20 and EORTC found a decrease in DM   
with regional XRT, which included the IMC 
 
AMAROS found no DM benefit with regional XRT, which 
included only the axilla/SCF (only 10% had IMC) 

If Treating Regional LN:  
Include the IMC 



High rates of IMC Positivity 
 

From Huang et al. Breast Cancer Res Treat 107 (3): 379-87 (2008)  

4 or more positive axillary nodes 
• 4 – 6 lymph nodes    28.1% 
• 7 or more     41.5% 

Medial tumors and positive axillary nodes 
• 1 – 3 lymph nodes    23.6%  
• 4 – 6 lymph nodes    47.5% 

T3 tumors in patients 35 and younger  25.4% 
T2 tumors and positive axillary nodes 

• 1 – 3 lymph nodes    20.3% 
• 4 – 6 lymph nodes    31.5% 
• 7 or more     42.0% 

T2 tumors in a medial location   20.6%  
  



Contouring the IMC 



Heart-Sparing Postmastectomy  
Radiation Technique 

Superficially- 
penetrating 

electron beam 
radiation 

Opposed- 
tangential 

photon 
radiation 



Modern Post-Mastectomy Technique 





Contouring the Axilla 

Level I 

Pectoralis Minor 

Level III Level II 

Practical Essentials 

Of IMRT, 2004 



Neoadjuvant Chemotherapy Can Help 

• Better define who benefits from radiation 

• Better define who can avoid radiation 

• Help minimize the morbidity of local-regional treatment  

• Still much work to do to fully clarify these issues 

• If you are going to treat, use optimal techniques! 

 

Conclusion 
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P = 0.040 

 Clinical Stage III Disease 

Clinical Stage III Disease w/ pCR 

93% 

67% 

n=62 

n=12 

 (McGuire, 2007) 

cT3N1, ypT0-3,N0                                       
                                                                             
 Without radiation 

• NSABP B-18/27 10% LRR risk
   
 
 

cT3N1ypT0-3,N1                                       
                                                                             
 Without radiation 

• NSABP B-18/27 >20% LRR risk 
   

 
Mamounas et al, J Clin Oncol 30:3960-66, 2012 



Early Stage (T1/2), Clinical Node-Negative 

Path stage = ypT0-2 N0                                       

                                                                         Without radiation 

• NSABP B-18/27    6% LRR risk at 10-years 
  

 

 

Path stage = ypT0-2 N1                                       

                                                                         Without radiation 

• NSABP B-18/27    10% LRR risk at 10-years 
   

 Mamounas et al, J Clin Oncol 30:3960-66, 2012 



































        Axillary Management in the Adjuvant Setting  
 
 
 • Many ( but not all) axillary node positive breast cancer patients 

benefit from Regional Nodal Irradiation  

• Overall modest but consistent reduction of in-field local 
regional and out of field distant recurrences.  

• Clinical Trials demonstrating benefit of Regional nodal 
irradiation targeted the SCL, Axilla and IMN  

• Integration of Advanced Treatment planning allows targeting of 
regional nodes and avoidance of OAR  
 



        Axillary Management  
 
 

Regional Nodal Irradiation (RNI) for Axillary Node 
Positive Breast Cancer Established in the ADJUVANT 
setting  
 

Historically:  

– 4 or more axillary nodes with metastases (N2)  

– Tumor > 5 cm in size and 1 or more nodes with 
metastases (T3,N1)  



        Axillary Management  
 
 

Numerous Clinical Trials Now Support the use of Regional Nodal Irradiation (RNI)  

                 Breast Cancer Patients w/1-3 Axillary Nodal Metastases 

  

• Post Mastectomy Improve DFS/ OS  

– EBCTCG Meta analysis Lancet 2014  

– EORTC 22922/10925 NEJM 2015  

• Post Lumpectomy Improve DFS  

– NCIC MA.20 NEJM 2015 

– EORTC 22922/10925 NEJM 2015  

• Positive SNB Replace ALND  

– EORTC AMAROS Lancet 2014  
 



 Ongoing Dilemma of Radiation Decision in NeoAdjuvant 
Setting. 

 
 
 • Current evidence for clinical decisions is informed by 

retrospective data.  

• Unknown how to weight which factors should drive indication: 
clinical disease at presentation versus pathologic disease post 
NAC.  

• Radiation Oncology consultation often occurs after NAC and 
surgery done.  
 



 Radiation Decision Making post NAC Dependent on Work up 
Pre NAC! 

 

• Evaluation of the Axilla: 

– Ultrasound with FNA/ Core for abnormal nodes 

• Evaluation of supraclavicular/ IMN  

– CT thorax  
 



Radioterapia - Fracionamento Convencional 

Escalonamento de 
dose 

Melhora 
terapeutica 

Tratamentos 
prolongados 

Aumento do 
custo para todos 

Pacientes fora de 
casa/trabalho 

Convencional 



Hipofracionamento 

 

 

• Uso crescente 

 

• Fracionamento “convencional” 1.8Gy a 2.0Gy/dia 

 

• Doses atuais prescritas 76-81Gy (38-44 frações diárias)   

 

• Hipofracionamento: fracionamento + curto, dose diária 
>2.0Gy, calculada p/ obter efeito biológico similar.  

 

 





Hipofracionamento em Radioterapia 

Escalonamento de 
dose 

Melhora 
terapeutica 

Tratamentos 
prolongados 

Aumento do 
custo para todos 

Pacientes fora de 
casa/trabalho 

Alta Tecnologia 
Maior precisão na 

localização 
Mais segurança 

Convencional 



Hipofracionamento em Radioterapia 

• Moderna radioterapia experimenta nova fase.  

 

• Radiação mais dirigida, preservando tecido normal, com maiores doses diárias de 
radiação, fracionamento + curto.  

 

• Dose diária >2.0Gy, calculada p/ obter efeito biológico similar.  

 

• Série de estudos demonstrando a viabilidade do procedimento.  

 

• Vantagens para o paciente: menos visitas ao serviço, associação com outras terapias 
(QT, imuno).    

 

• Aplicável nas principais condições clínicas:  neoplasias primárias e lesões metastáticas 
(tumores disseminados). 

 
 
 
 



Hipofracionamento em Radioterapia 

Escalonamento de 
dose 

Melhora 
terapeutica 

Tratamentos 
prolongados 

Aumento do 
custo para todos 

Pacientes fora de 
casa/trabalho 

Escalonamento de 
dose 

Melhora 
terapeutica 

Tratamentos 
encurtados 

Redução do 
custo para todos 

Pacientes menos 
tempo fora 

Convencional Hipo 



IMRT 

Tratamento com Intensidade 

modulada do feixe, isto é, 

durante cada posição da 

aplicação, conseguimos dar 

doses diferentes em locais 

diferentes do “campo” de 

Radioterapia 

DEFINIÇÃO 

Intensity Modulated Radiation Therapy 



IMRT 
“Sliding Window” 
 

A modulação (movimento das lâminas) acontece durante a irradiação 



IMRT 
Como de fato funciona? Ex.: Próstata 
 



IGRT  

Planejamento 

Delineamento 

Setup 

Movimentos Internos 

Posicionamento 

Imagem 

Há erros inerentes ao processo! 

Image Guided Radiation Therapy 



IGRT 
Sempre seria preciso. 

Cálculo Simples 
2D 

3DCRT IMRT / VMAT 



IGRT 
IGRT vs. Filmes 

Imagem Portal: 



IGRT 

Posicionamento 
do Paciente 

Imagem Planar 
Análise e Ajuste 
pré tratamento 

Possibilidade de 
redução de 

margens 

Tratamento mais 
efetivo e com 

menor toxicidade 

 Variações diárias de alvos e dos 
órgãos de risco 
 

 Variações anatômicas 
 

 Incerteza de posicionamento 

IGRT e Margens 
 




