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Tumor Biology



1 cm 3

30 Doublings
Median Tumor Doubling Time 100 days

30 x 100 = 3000 days = 8 years

1. Primary Gross

2. Microscopic Distant 

Metastasis



Persistent Primary Disease

Microscopic Met

Source of Distant Metastasis

Surgery and RT

Systemic Therapy



•Positive Axillary Nodes

•Tumour Size

Increases with Size



•High Risk Features

�Grade III Tumors

�LVSI

�TNBC

�ER/PR Negative Tumours





Indication of PMRT

• Definitive
– Tm size >5cm

– 4 or >4 axillary nodes metastasis

– Positive Surgical Margins

– Pectoralis muscle involvement

–1to 3 axillary nodes metastasis

–2 to 5 cm primary tumor

•Debatable

Early Breast Cancer



Evidences
• Controlled Randomized 

Trials.

• Meta analysis



82 b    Premenopausal Women

T1 & T2 (85%)

1-3 +ve Node (62%)



N=1708 

Disease Free Survival Overall Survival

Danish 82b Trial

CMF + PMRT
CMF

Median Follow Up  10Years



82 b    Postmenopausal Women

T1 & T2 (87%)

1-3 +ve Node (58%)



N=1375 

Disease Free Survival Overall Survival

Danish 82c Trial

TMX + PMRT
TMX

36%

24%

45%

36%

Median Follow Up  10 Years



Limitation of these Results



Limitation of these Results



• Surgery was not adequate specially the 

axillary dissection as compare to other trials.

• Median no of lymph nodes removed

– Danish Trials 7

– ECOG 15

– NSABP 16

Limitation of these Results



Danish Trial 82b & 82c 
Sub-group Analysis

• Only select patients with no of nodes 

removed 8 or more.

• Further grouped based on 1-3 nodes or > 4 

nodes

• N=1152



Danish Trial 82b & 82c 
Sub-group Analysis

Loco regional Recurrence

23%
9%

Median Follow Up  15 Years



Danish Trial 82b & 82c 
Sub-group Analysis

Loco regional Recurrence

41%

9%

Median Follow Up  15 Years



Danish Trial 82b & 82c 
Sub-group Analysis

Loco regional Recurrence

23%
9%

Median Follow Up  15 Years



1-3 positive nodes

xxx

xxx

Systemic Treatment

Local RT

PMRT Local Control       OS gain

Danish Trial 82b & 82c 
Sub-group Analysis (Hypothesis)

Larger Proportion of patients will have survival benefit

23% improvement in local control 

translate into 9% OS improvement



4 or >4 positive nodes

xxx

xxx

xxx

xxx Systemic Treatment

Local RT

PMRT High Local Control       No OS gain

Danish Trial 82b & 82c 
Sub-group Analysis

Limited Proportion of patients will have survival benefit

41% improvement in local control 

translate into 9% OS improvement



Increasing Metastatic Risk of Primary Tumor 

Hypothetical benefit of Local Tumor Control on 

Survival with increasing Metastatic Risk of Primary.

Low High

Pts with 1-3 positive nodes

Pts with 4 and more than 4 

positive nodes





Danish Trial 82b & 82c Sub-group Analysis



Danish Trial 82b & 82c 
Sub-group Analysis



Danish Trial 82b & 82c 
Sub-group Analysis

Improvement in local control

translate excellently into

improvement in cancer

specific survival

5 year LRR & 15 year Breast Cancer Mortality by Risk Group



Danish Trial 82b & 82c 
Sub-group Analysis

Improvement in local control

translate reasonable into

improvement in cancer

specific survival

5 year LRR & 15 year Breast Cancer Mortality by Risk Group



Danish Trial 82b & 82c 
Sub-group Analysis

Improvement in local control

does not translate into

improvement in cancer specific

survival

0%

5 year LRR & 15 year Breast Cancer Mortality by Risk Group



Increasing Metastatic Risk of Primary Tumor 

Hypothetical benefit of Local Tumor Control on 

Survival with increasing Metastatic Risk of Primary.



All reports related with Danish trial 82b & c

make strong case of PMRT in patients with 1-3

positive axillary nodes

Take Home 



Criticisms

• Local recurrence was still high in sub group 

analysis of patients with > 8 nodes removed 

(27%) surgery alone arm

• Sub optimal Chemotherapy used (CMF).

• Tamoxifan was given for 1 years only.

Less Effective Systemic Therapy



Pre menopausal Early Breast Cancer Majority T1 & T2 with pN+ve

N=318 (60% 1-3 nodes +) 

British Columbia Trial

CMF + PMRT
CMF

Disease Free Survival Overall Survival

54%

46%
50%

33%

Median Follow Up  15 Years



Updated Result of British Columbia

Breast ca Specific Survival Overall Survival

53%

38%

47%

37%

Median Follow Up  20 Years



Evidences
• Controlled Randomized 

Trials.

• Meta analysis



Total No of Patients 8500
Local Recurrence

MRM

MRM + RT

Absolute gain 17%

Overall Survival

MRM

MRM + RT

Absolute gain 4.4%

Every 4 LR avoided, 1  death is avoided over the following 15 years.



Total No of Patients 8500

Absolute gain 5.4%

Breast ca Mortality Overall Survival

Absolute gain 4.4%Absolute gain 5.4%

Absolute gain3.5%

Non Cancerous Deaths are taking place



Negative Axilla

Positive Axilla

1-3 +ve Nodes

Axillary Dissection  Level I & II or Min 10 nodes

Axillary Sampling



Dissection            No effect of RT 

(700)

Sampling RT reduces overall and LR recurrences

(870) No effect on Survival

Negative Axilla

Take Home     In inadequately dissected Axilla, RT 

may be considered in patients with negative axilla



Patients with 1-3 Positive Nodes

Total No of Patients 1314

10 years Local Recurrence

5 10

Years

Absolute gain 16.5%

5 10          15         20

Years

20 years Breast ca 

Mortality

Absolute gain 7.9%

Every 2 LR avoided, 1  death is avoided over the following 20 years.

EBCTCG, Lancet ,2014



Effect of PMRT Based on Systemic Therapy

EBCTCG, Lancet ,2014



EBCTCG, Lancet ,2014

Oxford 2014 Meta-analysis
PMRT in 1-3 Positive Nodes Who received Systemic Treatment

Total No of Patients 1133

10 years Local Recurrence

20 years Breast ca 

Mortality

Absolute gain 16.7%

Absolute gain 7.9%

Every 2 LR avoided, 1  death is avoided over the following 20 years.



Effect of PMRT Based on No of Nodes

EBCTCG, Lancet ,2014



Limitation of Oxford Meta-analysis

• All trials since 1960 onwards.

• Radiotherapy technique was old.

• Usually radiation was given to all regional 

lymphatic (Axilla, S/C and IM)

More Long term side effects

With Modern radiotherapy the impact in improving 

the outcome may be much higher 



Limitation of Oxford Meta-analysis

• With Modern Systemic Chemotherapy

• Much improved Surgical Technique

5 years Local Recurrence may be 

much less than in these trial

The impact of Radiotherapy in improving the 

outcome likely to be smaller



• This also support the use of 

PMRT in patients with early 

breast ca with 1-3 positive 

nodes

Oxford Meta-analysis





START TRIALS



Q1. Hypo fraction is Effective?

A 1. YES as effective as conventional

START B

START A



START A

70% N0

78% T1

70%  Low Grade

64%  No CCT

77%  > 50 yrs



START B

74% N0

90% T1

75%  Low Grade

75%  No CCT

79%  > 50



Evidences generated are for
• Age > 50 years

• T1

• N0

• Low or Intermediate Grade

• Good prognostic factors where Chemotherapy 

is not indicated

• ASTRO Guidelines



Q2. Role of Tumor bed boost?
Issues:

1. May reduce the local recurrence as established in CF WBI.

2. May increase local toxicity thus cosmesis may be poor.

Boost may be used with Hypo fraction RT



Q3. Regional Nodal Irradiation?
Issues:

1. May increase the axiallary toxicity like arm edema, brachial plexus injury etc.

Data scanty to draw firm conclusion but present evidence do 

not show increased toxicity.



Q4. Status of HF-WBI in Left sided breast?
Population Based data base from Canada

No difference in cardiac events at a median follow up of 13 years



Take Home from START

• Hypo fraction is equally effective in very early 

CA breast treated with BCS.

• Patients with poor prognostic features 

require conventional fraction RT.

• Boost may be given with HF-WBI.

• When nodal irradiation is required it is better 

to use conventional fractions.

• Safe for left sided breast as well.



BOOST VS. NO BOOST



EORTC

• No of Patients 5318

• Follow Up 20 years

• Overall Survival No difference



Ipsilateral Local Recurrence

Statistical Significance difference No difference

21% is node positive

Local Recurrences

Overall Survival



Ipsilateral Local Recurrence

41 to 50 years of Age
51 to 60 years of Age

> 60 years of Age
As Age increases the 

impact of Boost to 

reduce the LR decreases 

but remained significant



Take Home for Boost

• Decreases Local Recurrences.

• Reduces mastectomy rate.

• Not improved overall survival.

• May improve survival in node positive patients.

• Impact is more in younger patients.

• More than 60 years of age, may be omitted as 

impact is less and no improvement in OS but 

more fibrosis.



Thanks Greetings From  Rishikesh


