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Breast Cancer

Role of Radiation

• After Mastectomy
• T3 or T4
• N+ >3 (N2)

• After Breast Conservative 
Surgery

Radiation would eradicate 
the microscopic diseases and 
prevent local recurrence



Typical breast radiation

Surgery Chemotherapy (if any) Radiation 5-6 wks

Conventional scheme



Typical breast radiation



Reduced radiotherapy

• Hypofractionation

• Partial breast irradiation

• Omitted RT



Objective of HypoFx

• Iso-effective to conventional fraction
• Locoregional control

• Cosmetic outcome

• Same late toxicities

• Shorten treatment time

• Decrease work load and cost



Radiosensitivity of tumor
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Standard dose and fractionation

Normal organ

Tumor

Normal organ

Tumor
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Cell death
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Around 2Gy



HypoFx phase III RCT

Non inferiority Non inferiority

2.66-3.3G/F x 13-16F



Outcome of HypoFx trials

Int J Radiat Oncol Biol Phys. 2011 Sep 1;81(1):59-68.



RT Technique in HypoFx trials

Int J Radiat Oncol Biol Phys. 2011 Sep 1;81(1):59-68.

Due to concern about toxicities, trials limit maximum 
breast separation or homogeneity



Effect of Inhomogeneity in 
HypoFx
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Effect of inhomogeneity is 
more pronounce in hypoFx



Concerned toxicities

• Cosmetic outcome

• Subcutaneous fibrosis

• Ischemic heart disease

• Pneumonitis

• Rib fractures

At 5-10 years F/U, No significant 
difference in toxicities

Some toxicities may need longer 
F/U to access



Dosimetric comparison
IMRT vs 2D/3D
• IMRT significantly reduce 

mean volumes receiving
• Dose >107% (10.5 vs 44.5)

• Dose <95%(132.7 vs 180.8)

(p<0.00005)

• IMRT also can reduce dose 
to other OARs (Heart, 
Lung)

2D/3D IMRT

Radiother Oncol. 2009 Jul;92(1):34-41.

J Med Imaging Radiat Oncol. 2009 Feb;53(1):92-9.



AM Brunt., Lancet. 2020 May 23;395(10237):1613-1626.



Breast RT Fractionation

Duration Dose (Gy) Dose/F BED (Gy3) BCS PMRT RNI

5 Weeks 50 2 78.5   

- Standard of care for long time

3 Weeks 42.5 2.67 74.9   

- Popular hypofractionation 
regimen and now accepted as 
standard of care

- No difference in outcomes and 
complications

1 Week 26 5.2 64.6   Ongoing

- Push the boundary for 
hypofractionation

- Follow up is quite short (5 Yrs)
- Slightly worse cosmetic effects



Reduced radiotherapy

• Hypofractionation

• Partial breast irradiation

• Omitted RT

For early stage, after breast conserving surgery
- Do we really need to irradiate to WHOLE breast?
- Do we really need to irradiate?



Mastectomy vs BCS vs BCS+RT

NSABP-B06, RCT 2163 pts between 1976-1984



Mastectomy vs BCS vs BCS+RT

• NSABP-B06 results
• No OS difference

• Lumpectomy alone has 
higher recurrence than 
lumpectomy + RT

• 20yrs incidence of 
ipsilateral recurrence 
were 14.3 vs 39.2%

NSABP-B06, RCT 2163 pts between 1976-1984



Radiation after BCS

• Meta-analysis showed that adjuvant RT reduced 
recurrence around 16% at 10 years and avoid 
breast cancer death by 4% at 15 years (4 : 1)

EBCTCG, Lancet 2011



Rationales for APBI

• Clinicopathological paradox
• Two-thirds of specimens of mastectomies harbor occult 

cancer foci distributed throughout the breast

• Most local recurrences in the conserved breast appear 
in the original tumor bed



Comparison of APBI technique

Radiotherapy and Oncology 90 (2009) 1–13

Fractionated, after surgery
Usually 34-38.5Gy/10Fx in 5 days

1 Fx, at time of surgery
Usually 20-21Gy



External Beam Radiation (3D)



Brachytherapy – MammoSite



INTRABEAM :: TARGIT

• TARGIT (TARGeted
Intra-operative 
radioTherapy) 

• Mobile X-ray source 
which emits low energy 
X-ray radiation (max. 50 
kV) in isotropic 
distribution



Conventional vs IORT

Surgery Chemotherapy (if any) Radiation 5-6 wks

Surgery Radiation Chemotherapy (if any) Radiation (if indicated)
10-15% of cases

Conventional scheme

IORT scheme

• IORT (with TARGIT in selected patients) showed ,at least, non inferior to 
whole breast radiation in term of local control and survival

• There still have some doubts to be answer
• Complication of IORT and what if IORT+EBRT
• Can we do a wider surgery to avoid IORT
• Can patients suitable for IORT be safely omit radiation



Omitted RT in elderly

• May consider to omit RT in low-risk elderly group
• Low recurrence rate

• Avoid long 5-6 weeks of radiotherapy

• Data mainly from 
• CALGB C9343 (>70 yrs, T1N0, ER+)

• PRIME II (>65 yrs, T1-2(<3cm)N0, ER+)

• RT improve LRR 4% -> 1%, but no different in OS



IORT vs Omitted RT

• No published direct comparison between IORT and 
omitted RT

• Overall survival was not difference in low or very 
low risk patients

• RT still has local control benefit but absolute is 
small enough to omit
• However, LRR rate were usually >= 10%

• Except those age >70 and ER+



RT options for early breast cancer

T1 T2 T3

N1N0

WBRT+/- LNWhole breast radiation

APBI/IORT

Omit RT

Age 70 youngerolder

ER+ ER-

Age 40



Breast RT Fractionation

Duration Dose (Gy) Dose/F BED (Gy3) BCS PMRT RNI

5 Weeks 50 2 78.5   

- Standard of care for long time

3 Weeks 42.5 2.67 74.9   

- Popular hypofractionation 
regimen and now accepted as 
standard of care

- No difference in outcomes and 
complications

1 Week 26 5.2 64.6   Ongoing

- Push the boundary for 
hypofractionation

- Follow up is quite short (5 Yrs)
- Slightly worse cosmetic effects


