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Radiation

Chemo

Surgery

• FISHER HYPOTHESIS

• Breast ca is systemic in onset

• Eradication of microscopic residual 

disease after surgery.

• Locoregional recurrence ? Marker of 

metastatic disease

• Radiation improves local control not 

survival (NSABP 04 & 06)



RADIATION

CHEMO

SURGERY

• HELLMAN SPECTRUM MODEL

Disease exists on a spectrum.

Locoregional recurrence = independent 

source of metastases.

Coined Oligomets

RT prevents distant relapse → survival 

benefit.

EBCTCG - meta-analysis confirmed: every 4 local 
recurrences prevented  ~1 breast cancer death avoided



AJCC -TNM







MOLECULAR 

SUBTYPES

HER2 – LOW  and

             ULTRALOW







OPERABLE LUMP 
IN BREAST 

cT 1-3, No or N+ Mo

BCS

SLNB / SLND

ALND

MRM + ALND

Nipple sparing 
mastectomy + ALND

RECONSTRUCTION



ADJUVANT RADIATION – where do we stand?

• Reduces locoregional recurrence

• Improves disease control

• Selected survival benefit

• Integral component of breast-conserving therapy



BCS INDICATIONS FOR ADJUVANT RT 

DCIS – after BCS and RT-  Reduces IBTR 50-70% 

Invasive breast carcinoma – 

c T1-3, ? T4 c No/N+, Mo disease

All patients post BCS – Whole breast RT is 
indicated.



CONTRAINDICATIONS FOR BCS AND RT

• Inflammatory Breast Cancer 

• DIFFUSE SUSPICIOUS 

MICROCALCIFICATIONS

• Inability to clear multiple positive 

pathologic margins after multiple attempts.

• Homozygous ATM mutation

• BRCA1 and BRCA 2 PV carrier

• PREGNANCY

• Multicentric disease

• Genetic predisposition to cancer

• TP53 PV

• Active connective tissue disorders

• History of prior RT

• ABSOLUTE • RELATIVE



NCCN 2026





1. What is the margin status for DCIS-M

• A. No margins

• B. 3mm

• C. 5mm

• D. 2mm





CAN WE OMIT ADJUVANT  RT IN BCS

• RTOG 9804 criteria - DCIS

• Mammogram detected

• DCIS Grade 1or 2

• Size <2.5 cm

• Margins > 3.5mm

   Follow up of 7yrs – local failure observed 

more in observation arm.

• Invasive cancer-  Post BCS 

• Endocrine therapy – NO RT 

• Age > 70yrs

• HR + and  Her 2 negative 

• Tumor pT1 < 2cm and N0





PRIME II



CONCLUSION: Omission of radiotherapy was associated with an increased incidence 

of local recurrence but had no detrimental effect on distant recurrence as the first 

event or overall survival among women 65 years of age or older with low-risk, 

hormone receptor– positive early breast cancer.

AGE > 65YRS

T1 AND T2 <3CM , 
HR + NODE NEG, 
BCS WITH CLEAR 

MARGINS

PRIME II

TAMOXIFEN + RT

Follow up 9.1 yrs 

LR - 0.9%

No diff in OS

TAMOXIFEN LR 9.5%



EBRT better preserved HRQOL in elder woman with low-risk, early-stage breast 

cancer & endocrine therapy was associated with a greater reduction in HRQOL 

compared with EBRT

No difference in IBTR, LRR OR DISTANT METS.



• Age ≥ 55 years, IDC

• Underwent BCS + ALND/ SLND

• pT1N0, Margin > 1 mm

• Luminal A -  ER+ (≥1%), PR+ (>20%), 

• Her2 (-)

• Ki67 13.25% or less



LUMINA A

• CONCLUSION : 

• age >55 yrs or more, low-risk breast ca (pT1N0, Gr 1-2, Luminal A) treated with BCS & 

endocrine therapy alone, 

• 5-yrs LR(2.3%) was low with omission of RT.



2.The EORTC boost trial demonstrated that tumor bed boost:

A. Improves overall survival significantly

B. Reduces ipsilateral breast tumor recurrence

C. Reduces distant metastases

D. Eliminates need for endocrine therapy



• EORTC trial 22881-10882  concludes that tumor bed boost improves locoregional recurrence 

in young, invasive breast cancer patients , DCIS in margins ---  but no improvement in OS in 

Early breast cancer patients post BCS.



APBI AND 
PBI



ASTRO 2024 GUIDELINES

• PBI is recommended for patients 

• Early-stage invasive breast cancer

• With all the following factors: 

• Age ≥40 years 

• Grade 1-2 disease

• ER-positive histology

• Tumor size ≤2 cm

• Margins negative

• No nodes and no LVSI

• CONDITIONALLY RECOMMENDED

• SIZE >2CM - <3CM

• ER NEGATIVE

• GRADE 3

 IF MULTIPLE FACTORS ARE PRESENT 

THEN NOT RECOMMENDED





APBI FOR DCIS

• RECOMMENDED

• Low-to-intermediate grade 

• Age ≥40 years 

• Size ≤2 cm

• CONDITIONALLY RECOMMENDED

• SIZE >2CM - <3CM

• GRADE 3

 IF BOTH FACTORS ARE PRESENT THEN 

NOT RECOMMENDED



APBI TECHNIQUES

• Brachytherapy  34Gy / 10# - 3.4Gy bid 

• Multi-catheter interstitial 

• SAVI 

• Balloon catheterization (Mammosite, Contura) 

• Permanent breast seed implant (PBSI)

• Electronic breast brachytherapy (EBB)

• Non-invasive image guided breast brachytherapy 

(NIBB)

• External beam (EBRT)

•  3D-CRT/IMRT 

•  Protons

• Electrons 

• Single-dose intraoperative radiotherapy (IORT) 

• Intraoperative radiotherapy with electrons (ELIOT)

• Targeted intraoperative radiotherapy (TARGIT)





MAMMOSITE



STRUT ADJUSTED                 CONTURA

VOLUME IMPLANT (SAVI) :



EBRT 

• 3.85Gy bid 10# 38Gy

• NSABP B39/RTOG 04-13: Phase III trial

• RAPID: Phase III trial

• FLORENCE TRIAL – IMRT 30Gy in 5#

• Better cosmesis and toxicity

Poor cosmesis



PROTON Vs PHOTON IN PBI



NCCN 2026









ASTRO ASCO pT3No

• NO RT

• Postmenopausal

• Low or intermediate grade

• HR+ and Her negative

• Absence of LVI 

• Low 21 gene recurrence score

• Consider RT - High risk recurrence factors

• Central / medial tumor 

• Grade 3

• ER NEG (Triple negative)

• Young age / longevity

• LVI

pT2 No  

  



LRR AFTER 10 YEARS

LRR 6%

1 RISK FACTOR 10%

2 RISK FACTORS 18%

3 OR MORE 40%

• pT2No

• Consider RT - High risk recurrence factors

• Central / medial tumor 

• Grade 3

• ER NEG (Triple negative)

• Young age / longevity

• LVI 

• Inadequate lymphnode dissection



3. Which famous actress underwent bilateral 

prophylactic mastectomy 

• A. Anna Hathaway

• B. Jennifer Lawerence

• C. Angelina Jolie

• D. Sandra Bullock





PMRT 



Operable disease after neoadjuvant chemo







4. What is the optimal strategy for axillary management in 
patients with residual node-positive/negative disease after 
neoadjuvant chemotherapy?”

A. SLND B. ALND C. TAD D. SLNB





NSABP 51





CONCLUSION: 

patients with positive axillary 

lymph nodes(N1) who reach 

stage ypN0 after neoadjuvant 

chemotherapy have low rates of 

disease recurrence and do not 

receive a statistically significant 

benefit from regional nodal 

irradiation at 5 years.

NO RNI FOR ypNo



ESTRO 2026



• MA 20 TRIAL ( 2000- 2007)

• No improvement in OS but reduction in LR recurrence.



• Largest study to evaluate the effect of IMN RT in high-risk breast cancer patients treated with 

3D-based RT & newer systemic therapies( from 2007-2014) • 

• To see the efficacy of IMN RT in the lowest nodal burden of 1–3 positive axillary nodes.

• Node + breast cancer ; post BCS/ Mastectomy 



Endpoint Primary : OS 
Secondary: 1.Breast cancer mortality  
                     2.Distant mets

Node + 
post op

Rt side 
breast

IMNI

Lt side 
breast

NO IMNI



IMNI  improves OS.

Added benefit in modern 

systemic therapy and RT 

techniques…..







5.  Heart V25Gy volume should be below-

• A. 20%

• B. 25%

• C.10%

• D.15%

For 1Gy increase in mean heart dose – 7.4% increase in MCE



DIBH





LABC - 
INOPERABLE

PRE OP CHEMO

MRM

ADJ CHEMO

ADJ PMRT

NO RESPONSE

2ND LINE CHEMO

PRE OP RT

MRM



CONCLUSION:

- Improves operability rates - MRM

- Achieves meaningful pCR, 

- survival outcomes increased.

- With acceptable toxicity



• Operability achieved in 91.6% 

• •pCR rate: 36.5% 

• HR+: 16% 

• TNBC: 45.6% 

• HER2+: 60.7% 

• The 4-year event-free survival – 63.4% 

Overall survival rate - 71.5%

• HER2-positive patients  increased pCR  , 

OS…

• May 2017 - December 2021,  

• Stage III inoperable LABC. 

• After 4 cycles of doxorubicin and 

cyclophosphamide and 4 cycles of 

paclitaxel, along with concurrent radiation 

therapy to a total dose of 46 Gy.



BREAST RECONSTRUCTION AFTER SURGERY



PROTON IN BREAST CANCER – Affordability???



FUTURE GOALS



FRACTIONATION SCHEDULE

• CONVENTIONAL FRACTIONATION: 50Gy / 25#/ 2Gy

• HYPOFRACTIONATION : 40Gy / 15# /2.67 Gy.

• WBI tumor bed boost – 10-16Gy in 4-8 fractions.

• ULTRAHYPOFRACTIONATION: 26Gy in 5 fractions



TAKE HOME MESSAGE

• BASED ON GENOMIC, MOLECULAR PROFILE OF THE PATIENT 

• RISK ADAPTED STRATEGY.

• EACH AND EVERY PATIENT TREATMENT – INDIVIDUALISED.

• is there a pathological complete response after systemic therapy ?

• De-escalate RNI in carefully selected patients.

• Omit RT in LOW-risk early-stage breast cancer.
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