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Radiotherapy after breast 
conserving surgery (BCS ± RT)

• 9000 women in 14 trials, started 1976-94
– Years 0-9:  2000 deaths in 72 000 woman-years
– Years 10+: 600 deaths in 17 000 woman-years
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• Radiotherapy
– All trials: conserved breast
– Some trials: boost and/or other sites

• Systemic therapy
– 31%of women received systemic therapy



BCS ± RT

Year 2000 NIH consensus conference:  
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RT recommended after breast conserving 
surgery
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BCS ± RT  
Prognostic factors and 5-year local recurrence risk s (%) 

  N- women only  
 

Characteristic 
 

Radiotherapy  
vs control 

Absolute 
reduction 

(SE) 

 p for trend 
(each factor 
separately) 

p for trend 
(all factors 

simultaneously) 
      
Age (years)      
   < 50 11 vs 33  22 (2) <0.001 0.001 
  50 – 59 6 vs 22  15 (2)    
  60 – 69 4 vs 15  11 (1)    
  70+ 2 vs 9  7 (1)     
      
Tumour grade      
  Well differentiated  3 vs 11 8 (2)  <0.001 <0.001 
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  Well differentiated  3 vs 11 8 (2)  <0.001 <0.001 
  Moderately differentiated  7 vs 22  15 (2)    
  Poorly differentiated 10 vs 33  22 (3)    
     
Tumour size (T category)     
  1-20 mm (T1) 4 vs 17  13 (1)  0.005 0.8 
  21-50 mm (T2) 13 vs 33  21 (3)    
  >50 mm (T3) or T4 - -   
     
ER status     
  ER-poor 12 vs 29  17 (3)  0.6 0.6 
  ER-positive 5 vs 21  16 (1)    
     
All women 6 vs 20  14 (1)    
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BCS+RT
14.2%
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5-y gain 5.55 % (SE 1.89)
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BCS+RT
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BCS � RT
Conclusions

• In these trials, RT improved 15-year survival for 
women with N+ disease and for many groups of 
women with N - disease
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women with N - disease

• However, RT did not improve survival for older 
women with N- disease and well differentiated 
tumours



Radiotherapy after Mastectomy 
with Axillary Clearance 

(Mast+AC+RT vs. Mast+AC)

• 11 000 women in 26 trials, started 1961-84
– Years  0-9: 5000 deaths in 70 000 woman-years
– Years 10+: 2000 deaths in 40 000 woman -years
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– Years 10+: 2000 deaths in 40 000 woman -years

• Radiotherapy
– All trials: axilla and/or supraclavicular fossa
– Most trials: chest wall and internal mammary 

chain



Mast+AC+RT vs. Mast+AC
N+  (9106 women, 67% given systemic therapy)
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Mast+AC+RT vs. Mast+AC
N- (1847 women, 34% given systemic therapy)
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Mast+AC+RT vs. Mast+AC

Year 2000 NIH consensus conference:  
RT recommendations after mastectomy, 
axillary clearance and pathology (p) of nodes 
(N):
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• pN0   : no RT
• pN4+ : RT
• pN1-3: more uncertainty



Mast+AC+RT vs. Mast+AC

Nodes # randomised

Node-negative:

pN0 1354

2/3 availability of pathological staging (p) of nod es
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pN0 1354

(All N-) (1847)

Node-positive:

pN1-3 3344

pN4+ 2876

(All N+) (9106)



Mast+AC+RT vs. Mast+AC
Isolated local recurrence by pathological nodal sta tus (pN)
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Mast+AC+RT vs. Mast+AC
Breast cancer mortality by pathological nodal statu s (pN)
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Mast+AC+RT vs. Mast+AC
Any death by pathological nodal status (pN)
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Mast+AC+RT vs. Mast+AC 
Conclusions

• In N0 disease, RT did not reduce mortality from 
breast cancer in these trials and overall 15-year 
survival was poorer with RT than without it.
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survival was poorer with RT than without it.

• On average in these old RT trials, 15-year survival  
was improved both for N1-3 and N4+ disease



•Overall mortality after RT: balance of benefits and  
hazards

•With better RT regimens reduction in breast cancer 
mortality may be more, and hazards of RT may be less

•If absolute recurrence risks are lower nowadays, ab solute 

Final remarks
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•If absolute recurrence risks are lower nowadays, ab solute 
gains from RT may be correspondingly lower

•More study still needed of how to keep RT benefits but 
limit RT hazards at 10 years, 20 years, and beyond

•General RT recommendations and individual RT choice s 
should depend not only on these old trials but also  on 
many other considerations



The end
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5-y gain 5.55 % (SE 1.89)
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BCS+RT
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Mast+AC+RT vs. Mast+AC
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Mast+AC+RT vs. Mast+AC
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Mast+AC+RT vs. Mast+AC
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Mast+AC+RT vs. Mast+AC

EBCTCG 2005/6



Mast+AC+RT vs. Mast+AC
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Mast+AC+RT vs. Mast+AC
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5-year gain in local recurrence by nodal status and tumour grade
Mast+AC ± RT trials, pN women only
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Nodal: pN0, pN1-3, pN4+  

Grade: W, MP

20
30

40
ye

ar
 lo

ca
l r

ec
ur

re
nc

e 
ris

k 
in

 M
as

t+
A

C
+

R
T

 w
om

en
 (

%
)

Mast+AC ± RT trials, pN women only

EBCTCG 2005/6

pN0/W

pN0/MP pN1-3/W pN1-3/MP pN4+/MP

pN4+/W

0
10

5-
ye

ar
 lo

ca
l r

ec
ur

re
nc

e 
ris

k 
in

 M
as

t+
A

C
+

R
T

 w
om

en
 (

%
)

0 10 20 30 40
5-year local recurrence risk in Mast+AC women (%)


