
Jean-Philippe Pignol 
Erasmus MC – Cancer Institute 



1907 

‘Halsted’ radical mastectomy 



1907 1971 

Fisher, NSABP-B04 
Modified Radical Mastectomy 



1907 1971 

Breast conserving therapy 
Veronesi, Milan I/II 
Fisher, NSABP-B06 
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  Surgery 

  Radiotherapy 

  Chemotherapy or Hormone 

BCS 



Stage at Diagnosis Frequency 5-year  
Relative 
Survival 

Localized (confined to primary site) 60% 98.6% 

Regional (spread to regional lymph nodes) 33% 83.6% 

Distant (cancer has metastasized) 5% 23.4% 

Unknown (unstaged) 2% 57.9% 

SEER, 2010 
www.seer.cancer.gov/statfacts/html/breast.html 



BCS 



  3.5 to 6.5 weeks of XRT 

  Acute and delayed skin toxicities 



 Liljegren (JCO 1999)  
• Lumpectomy versus lumpectomy + XRT 
• 381 women with To mammography detected 
• At 5 years 2.3% ~ 18.4% 
 

 Fyles (NEJM 2004) 
• 769 women Surgery + TAM ± XRT 
• LRR  7.7% versus 0.6% at 5 years 
        17.6% versus 3.5% at 8 years 
 

 Hughes (NEMJ 2004) 
• 636 women > 70 years stage I 
• Surgery + TAM ± XRT 
• LRR 4% versus 1% at 5 years 
 

Chia (British Columbia)  
San Antonio 2009: 

Less than 40% TAM observance 



  Three forms of recurrences 
- Around surgical cavity 86% 

- Pseudo inflammatory 14% 

- Skin or scar 0.5% 

  Factors: LVI+, grade and >2cm 

Fisher ER Cancer 57:1717-1754, 1986 



 Permanent side effects are related to 
volume and dose per fraction 

 Smaller volume  
= higher dose per fraction  
= treatment acceleration 



HDR brachytherapy 





3D-CRT/IMRT 
partial breast irradiation 



European Institute of Oncology, Véronesi 
IEO trial 





Permanent Breast Seed Implant 



Permanent Breast Seed Implant 







3.95% 

2.18% 

p<0.001 Infections  16.5% vs 10.3% 
Pain 14.5% vs 11.9% 
Fat necrosis  8.26% vs 4.0% 



WBI APBI 

5 year assessment on 335 out of 2,135 patients randomised 

13.4% 

32.8% 

(p<.001) 



RTOG 1005 66

 

Figure 1.  Lumpectomy and Lumpectomy Clinical Target Volume 

(CTV)  
 
 
Figure 2. Lumpectomy Planning Target Volume (PTV) 

 
 

NSABP-B39 RAPID 

CTV Ser + 1.5 cm Ser + 1 cm 

PTV CTV + 1 cm CTV + 1 cm 

3 cm seroma 

(~14cc) 
268 cc 179 cc 

Target volume 



 



Vaidya JS Lancet 383: 603–13, 2014 



  Phase I/II for IDC – 2004 to 2007 

  Multicentre Registry study – 2009  to current 

  Phase II multicentre DCIS – 2010 to current 

131 patients 



 FU range 1 month to over 10 years,  
49.6% over 5 years 

 5 years Overall Survival 97% 
5 years ipsilateral relapse free 98.5% 
5 years contralateral free 95.6% 

 Most event after 5 years 
- 5 ipsilateral recurrences 
- 1 regional recurrence (the only node positive patient) 
- 1 metastatic patient (lung or breast?) 
- 6 controlateral cancers 

 

IBTR ~ 98.2% 



  Acute side effects 
- Mainly grade I acute skin reactions – 42% redness 

- 16.5% moist desquamation (compares to 31 ~ 48%) 

  Delayed side effects 
-  telangiectasia – 21% at 2 years, 23% at 5 years  

-  indurations – 24% at 2 years, 40% at 5 years 

-  skin pigmentation – 10% 

 



Satisfaction - RTOG 95-17
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Holland R, Cancer 56:979-990, 1985 



Luminal subtype HER2 subtype Basal subtype 

Gene expression 

 

ER+, CK8-18 ER-, HER2+ 

ERBB2+ 

ER-, HER2-, 

CK5,6,14,17 

Pathology 

 

 

 

Grade 1-2 Grade 2-3 Grade 3 
pushing borders, mitoses, 

geographic necrosis, 

associated with medullary 

and metaplastic 

IHC surrogates 

 

Luminal A: ER+, PR+, HER2- 

Luminal B: 
ER+, PR+, HER2+ 

ER-, PR-, HER2+ Triple negative, 

CK5/6+, EGFR+ 

Clinical features 50~70% tumors 
Luminal A excellent prognosis, 

Luminal B intermediate 

Endocrine therapy 

Poor CT response 

15~20% tumors 
Poor prognosis 

Good response to 

Trastuzumab and CT 

10~15% tumors 
35% of pre-menopausal 

and Afro-americans, 

associated with BRCA1 

Neo-adjuvant CT 

LUMINA trial 
>60 years old 

10 years LRR 4.1% vs 5.6% 



 Outcomes comparable to WBI 

 Much shorter treatment 

 Patients love it 

 Open new opportunities 


