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  Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del  Ministero della Salute, è richiesta la 
trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.  

•   Posizione di dipendente in aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE) 

•   Consulenza ad aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE) 

•   Fondi per la ricerca da aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE) 

•   Partecipazione ad Advisory Board (NIENTE DA DICHIARARE) 

•    Titolarietà di brevetti in compartecipazione ad aziende con interessi commerciali in campo sanitario (NIENTE DA 

DICHIARARE) 

•   Partecipazioni azionarie in aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE) 
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Post mastectomy radiotherapy (PMRT)  

Jagsi R, JCO 2014 
Kummerow,)JAMA$Surg.)2015;150(1):9416. 

Sharp Rise in Mastectomy with reconstruction 
 in Early-Stage Breast Cancer in USA 



Post mastectomy radiotherapy (PMRT)  

EBCTCG, Lancet 2014; 383: 2127-35 

PMRT reduced in pN+ the  
10-year risk of a recurrence of any type by 10,6% (62·5% vs 51·9%)   

20-year risk of death from breast cancer by 8,1% (66·4% vs 58·3%) 

About one breast cancer death was avoided in the 20 years for every 1,5 recurrences of 
any type avoided during the first 10 years after radiotherapy 



Post mastectomy radiotherapy (PMRT) 
Indications 

Patients with high risk for LRR: 
pT3N+, pT4, N+ ≥ 4 

Patients with intermediate risk 
for LRR: pN+ 1-3  

EBCTCG, Lancet 2014; 383: 2127-35 
Clarke M et al., Lancet 2005; 366:2087-106 

Ragaz J et al., J Natl Cancer Inst 2005; 97:116-26 
Overgaard M et al., Lancet 1999; 353:1641-8 



Post mastectomy radiotherapy (PMRT) 

Target'Volume'



Post mastectomy radiotherapy (PMRT) 
Target volume 

Chest'wall'
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Supra/infraclavicular'nodes'
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Post mastectomy radiotherapy (PMRT) 
Target volume 

Chest'wall'

Axillary'nodes'

Supra/infraclavicular'nodes'

Internal'mammary'nodes'



Katz A. et al., JCO 2000; 18: 2817-27 
Rowell NP et al., Radiot Oncol 2009; 91:23-32 

Chest wall 
The most common site of locoregional relapse: 50-75% 

PMRT: Target volume 

With CHT (doxorubicin-based) and without RT 

Truong PT et al., CAMJ 2004; 170:1263-73 

Risk factors for LRR: 
Grade, lymphovascular invasion, nodal ratio, T size, R+, age  



Chest wall in pN0 patients 

PMRT: Target volume 

Rowell NP et al., Radiot Oncol 2009; 91:23-32 

LRR rate (10-year): 
1.2% ± 0.9% with 0 risk factors 
10.0% ± 2.9% with 1 risk factor 
17.9% ± 7.5% with 2 risk factors 
40.6% ± 13.8% with 3 risk factors 

Jagsi R et al., IJROBP 2005; 62:1035-39 

% recurrences 
 > 80% 

risk factors on LRR multivariate analysis: 



Post mastectomy radiotherapy (PMRT) 
Target volume 

Chest'wall'
High Risk for LRR: pT3N+, pT4, ≥4 pN+ 

Low Risk for LRR: pT2-3 N0 (depending on risk factors) 

pT1-2 N1M0 - pT2N0M0 (if G3 and/or LVI+) - pT3N0M0  
RT (CW ± (SSC ± IMN) vs No RT 

Intermediate Risk for LRR:  1-3 pN+ (depending on risk factors) 

http://www.supremo-trial.com 



Post mastectomy radiotherapy (PMRT) 
Target volume 

Chest'wall'

Axillary'nodes'(I?II)'

Supra/infraclavicular'nodes'

Internal'mammary'nodes'



Katz A. et al., JCO 2000; 18: 2817-27 

Axillary nodes 

Absolute risk of recurrence after complete dissection of level I and II: <5% 

PMRT: Target volume 

Karlsson P et al., Ann Oncol 2012; 23:2852-58 



Post mastectomy radiotherapy (PMRT) 
Target volume 

Axillary'nodes'



Post mastectomy radiotherapy (PMRT) 
Target volume 

Chest'wall'

Axillary'nodes'

Supra/infraclavicular'nodes'(III)'

Internal'mammary'nodes'



Supra/infraclavicular nodes (III) 

PMRT: Target volume 

20%-40% of all locoregional relapses (absolute risk 5-15%) 

Karlsson P et al., Ann Oncol 2012; 23:2852-58 Strom EA et al., IJROBP 2005; 63:1508-13 

In multivariate analysis: 
lymphovascular invasion (HR 1.89; p  0.007  
percentage of positive nodes (HR 1.01; p  0.0017) 

For T1/T2 and pN+ 1-3: 
Only n. of N+ predicted for increased failure 
(10- year recurrence with 3 N+ vs 2N+: 10% vs. 2%,  p 0.004) 
 
No statistically significant difference: 
>20% involved axillary lymph nodes (9% vs. 4%, p  0.15) 
ECE (11% vs. 4%, p  0.21) 
largest axillary node 2 cm (6% vs. 4%, p  0.26) 
LVI (4% vs. 5%, p  0.65) 
 

4 factors: 40%; 3 factors: 9%; 2 factors, 6%; p  0.001. 



Supra/infraclavicular nodes in pN+ 1-3 

PMRT: Target volume 

Matsunuma R et al., IJROBP 2012; 83: 845-52  

Ly++  level was associated with a very high LRR 
 

Ly++ subgroup of N1-3 patients showing a higher LRR than the ly- subgroups of N4 



Supra/infraclavicular nodes in pN+ 1-3 

PMRT: Target volume 

Yates et al., IJROBP 2012; 82: 2093-103  

In multivariate analysis: n. of N+ (1 N+ vs 2 N+ [HR = 1.9] and 3 N+ [HR = 3.1], p < 0.001) and 
grade (G1: HR = 1, G2: HR = 12.2, G3, HR = 20.8 [p < 0.001]) 

G1' G2' G3'

1'N' Low' Interm' Interm'

2'N' Low' Interm' High'

3'N' Low' High' High'

Risk group 

Overall Survival 

Low 
Intermed 

High 



Supra/infraclavicular nodes in pN+ 1-3 

PMRT: Target volume 

Yates et al., IJROBP 2012; 82: 2093-103  

In multivariate analysis: n. of N+ (1 N+ vs 2 N+ [HR = 1.9] and 3 N+ [HR = 3.1], p < 0.001) and 
grade (G1: HR = 1, G2: HR = 12.2, G3, HR = 20.8 [p < 0.001]) 

G1' G2' G3'

1'N' Low' Interm' Interm'

2'N' Low' Interm' High'

3'N' Low' High' High'

Risk group 

No SC relapse 

SC relapse 

10 y OS: 18% vs. 65% p < 0.001 



Post mastectomy radiotherapy (PMRT) 
Target volume 

Supra/infraclavicular'nodes'
High Risk for LRR: pT3N+, pT4, ≥4 pN+ 

Intermediate Risk for LRR:  1-3 pN+ (.. risk factors..) 

EBCTCG, Lancet 2014; 383: 2127-35 

1-3 pN+ 

Punglia RS et al., N Eng J Med 2007; 356: 2399-405 



Post mastectomy radiotherapy (PMRT) 
Target volume 

Chest'wall'

Axillary'nodes'

Supra/infraclavicular'nodes'

Internal'mammary'nodes'



Internal mammary nodes 

PMRT: Target volume 

Chen RC et al., JCO 2008; 26: 4981-89  

Multiple series of surgical IMN evaluation were reported that consistently 
identified medial tumors and positive axillary nodes to be strongly associated with 

a higher rate of IMN + 

Retrospective studies have shown that 
recurrence in the IMNs is rare (<5%) 



Internal mammary nodes 

PMRT: Target volume 

Chen RC et al., JCO 2008; 26: 4981-89  

A significant proportion (13%-37%) of patients have primary IMN drainage and 
that medial tumors are more likely than lateral tumors to drain to the IMN chain 

Up to 8% of patients had only IM sentinel nodes (not axillary sentinel nodes) 

Mismatch low rate recurrence: seed and soil phenomenon … recurrences less likely than 
other sites to be detected as the first site of recurrence (CT vs PET). 



Internal mammary nodes 

PMRT: Target volume 

Hennequin C et al., IJROBP 2013; 86: 860-6  

Patients (1407) pN+ or central/medial tumors with or without pN+. RT CW/SCN ± IMN 

Not show a significant difference in OS according to the use or not of IMN-RT 

It was designed to demonstrate a 10% benefit in overall survival ! underpowered 
In subgroups with a particular high risk of IM nodes involvement a slight but not significant 

difference was observed 

10-year OS: 59.3% No IMN-RT vs 62.6% IMN-RT  
(P=.8). 

10y-OS 



Internal mammary nodes 

PMRT: Target volume 

Thorsen LBJ et al., Radiother Oncol 2014; 111 (S1): S57  

Patients (3072) with operable unilateral BC with macrometastases to one or more axillary 
LNs, prospectively allocated to adjuvant RT +/- IMN-RT depending on BC laterality 

www.dbcg.dk/PDF Filer  

Overall survival improved with IMN-RT 

Benefit increased with increasing number of  N+  and medial or central tumor location 



IMN: EORTC 22922 

PMRT: Target volume 

Poortmans PM et al., N Eng J Med 2015; 373:317-23  

Regional nodal irradiation was beneficial to women with early stage BC 
It improved the rates of DFS, DMFS and reduced the rate of death from BC 

Side effects were modest. Rate of death from causes ≠ BC not increased 
FUP for a median of 20 years is ongoing 

Patients (4004) with centrally or medially located primary tumor, irrespective of axillary 
involvement, or an externally located tumor with axillary involvement 



Post mastectomy radiotherapy (PMRT) 
Target volume 

Internal'mammary'nodes'
pN+ and centrally or medially located primary tumor 
(depending on risk factors) 

 M.-L. Sautter-Bihl et al, Strahlenther Onkol 2014; 190:342–351 



Contouring'

PMRT: Target volume 

www.rtog.org/CoreLab/ContouringAtlases/BreastCancerAtlas.aspx 
http://radioterapiaitalia.it/allegato__1222_796.phtml   



Contouring'

PMRT: Target volume 

Dijkema IM et al., Radiother Oncol 2004; 71:287-95 
Offersen BV. et al., Radiother Oncol 2015; 114:3-10 

 



Contouring'

PMRT: Target volume 

Vargo JA et al., IJROBP 2015; 93:266-267 
Offersen BV. et al., Radiother Oncol 2015; 114:3-10 

 

Most common site of 
CW recurrence 
(72%-100%) is within 
skin and 
subcutaneous tissues 
anterior to the 
pectoralis musculature 
No significant isolated 
recurrences in the 
intercostal muscles or 
ribs 

ESTRO guidelines: Unless invasion was demonstrated (T4a and T4c), there is no reason 
for routinely including the major pectoral muscle and the ribs in the CTV CW 

A revision in the RTOG and AIRO guidelines may be warranted. 



Contouring'

PMRT: Target volume 

Jing H et al., IJROBP 2015; 93:268-76 

None of the atlases could fulfill 
>85% of coverage 

CTV modification according to the results 
 

Lateral: trapezius, clavicle, subclavicular m. 
Dorsal: trapezius and subclavicular m. 
Caudal: cranial edge of the sternum 



Post mastectomy radiotherapy (PMRT) 

Dose'



PMRT: Dose 

The majority of studies: 50-50,4 Gy (1,8-2 Gy/fr) 

Hypofractionation 

Whitfield GA et al., Radiother Oncol 2009; 90:141-47 

Reconstructed breast/chest wall +/- SCN: 40 Gy in 15 fractions (2,66 Gy/fr) over 3 weeks 

Median follow-up of 50 months  
8/42 (19%) severe capsule contracture 

High rate of severe capsule contracture 
but 

comparable to those with 5 week schedules 



PMRT: Dose 

Hypofractionation 

Badiyan SN et al., Radiother Oncol 2014; 110:39-44 

Limited data exist with regard to hypofractionation in PMRT and regional nodal RT setting 

Data are promising ...  
....however, more data are needed to examining clinical efficacy as well as toxicity 

profiles 



Conclusions 

Volumes'

High Risk for LRR: pT3N+, pT4, ≥4 pN+ 

Low Risk for LRR: pT2-3 N0 (depending on risk factors) 

Intermediate Risk for LRR:  1-3 pN+ (depending on risk factors) 

Chest wall 

Axillary nodes 

No ALN-RT after complete dissection of level I and II 

Internal mammary nodes 

pN+ and centrally or medially located primary tumor (depending on risk factors) 



Conclusions 

Volumes'
Supra/infraclavicular nodes 

High Risk for LRR: pT3N+, pT4, ≥4 pN+ 

Intermediate Risk for LRR:  1-3 pN+ (.. risk factors..) 

Contouring 

Atlases 



Conclusions 

Dose'
Standard 

Total dose: 50-50,4 Gy  -  Dose/fraction: 1,8-2 Gy 

Hypofractionation 


