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Boost Irradiation: Definition 

• Defined as delivering the escalated dose 
of radiation in the tumor zone that has 
the highest risk of recurrence 



Boost Irradiation: Not a new concept 

• Practiced for many tumor sites : intact 
and postoperatively 

• Examples: Brain, cervix, H & N, Lung, 
Sarcomas etc. 

 



Breast Cancer: Tumor Bed Boost 

Early breast cancer: BCS           WBRT + Boost 

 

Locally advanced breast cancer 

     

    NACT        BCS      WBRT + Boost 

 

Inoperable LABC: WBRT + Boost 

 

Post mastectomy RT: Chest wall RT           Boost  

 

   





50 Gy 

66 Gy 



Rationale for the boost 

Even if surgical margins are -ve after the BCS, ~30% 
risk of microscopic tumor cells in the tumor bed 

 

Most recurrences (65-80%) are located in the 
vicinity of the tumor bed 

 

Boosting the tumor bed aimed to  

   -reduce the local recurrence and 

   -reduce the toxicity and improve cosmesis due to reduced 
dose to OAR 



Is boost irradiation a standard 

practice ? 

Boost vs no Boost 

The literature has shown reduced LR with 

boost but no survival gain. 

Hypo-fractionated regimes do not involve 

boost; yet claim similar results 

APBI is replacing WBRT 



Romestaing P, Lehinge Y, Carrie C, et al. Role of a 10-Gy 

boost in the conservative treatment of early breast cancer: 

Results of a randomized clinical trial in Lyon, France. J Clin 

Oncol 1997;15:963–968. 

Landmark Trials 



Landmark Trials 





Boost vs No Boost: Trials 

All the trials show consistent reduction in local recurrence 

No difference in the overall survival 

Effect of boost was more evident in younger patients 

Compromised cosmesis in certain subgroup of pts 

  But ……… for a marginal gain 

  ? Is additional dose justified 

  ? Prolongation of treatment by 1.5 wks 

  ? Overburdening of resources 

  ? Inferior breast cosmesis 



EORTC Trial 2001 

EBC after lumpectomy + ALND 

WBRT 50 Gy 

No boost (2661) Boost 16 Gy (2657) 



Boost No Boost 

n 2657 2661 

LR 4.3% 7.3% 

LR in <40yrs 10.2% 19.5% 

5-yr Survival 87% 91% 

Good 

cosmesis 

71% 87% 

47% recurrences in tumor bed 

5-yr FU data 



Boost No Boost 

n 2657 2661 

LR 6.2% 10.2% (p<.0001) 

10-yr Survival 82% 82% 

Severe fibrosis 4.4% 1.6% (p<.0001) 

47% recurrences in tumor bed 

10-yr FU data (JCO 2007) 





EORTC 10 yr data: key points 

47% breast recurrences located in tumor bed 

Significant reduction in I.L. rec. for all age Gps by 
adding 16 Gy boost 

Similar 10-yr survival rates (82% vs 82%) 

Breast fibrosis significantly more with boost (4.4% vs 
1.6%) 

 

Higher local control rate w/o survival advantage  at the 
cost of increased fibrosis 









EORTC study: 20 yrs FU  



Boost or no boost: Yes 

Reduced recurrence will lessen mastectomies 

Indian scenario: still in transition from MRM to 

BCT 

Higher local control has been proved to lower 

mortality in other trials.  

For 4 local recurrences prevented, 1 death from 

breast cancer would be avoided at 15 years of 

follow up (EBCTCG study. Lancet 2005 366:2087) 

Increase in fibrosis not a real concern (1.6% to 4.4%) 



1138 patients (boost 739; no boost 399) 

WBRT : 50 Gy followed by Boost dose : 10 Gy/5F/5d 

 

 



Delineation of the boost volume 

For Photon/electron 

  Scar based 

  Clips 

  Image based : USG, Mammography, CT/MRI 

For multi catheter brachy : intra-operative, CT 

scan 

For balloon: with respect to the balloon surface 

New technique: PET scan 



Methods of Cavity Delineation 

Technique Delineation Experience Availability Cost 

effective 

Scar poor wide easy +++ 

USG good - easy +++ 

CT excellent emerging easy ++ 

MRI excellent limited sparse + 

PET ? ? scanty +/- 



Dose prescription point/volume 

1-2 cm around the lumpectomy cavity 

More in case of boost by photon/electron 

For balloon, 1 cm from the surface 

Distance from the skin : 0.5 cm 

For brachy : CTV=PTV 



Dose of radiation for boost 

Usual dose: 15-20 Gy (16 Gy in EORTC trial) 

But it depends on the technique of boost 

LDR: 15 Gy @50cGy/hr 

HDR: 15 Gy/6F/3 days (BD schedule) 

ABS guideline: 10Gy/2F by HDR in 24 to 48 hrs 

IORT: 20 Gy 

 

 
www.americanbrachytherapy.org/guidelines/abs_breast_brachytherapy_taskgroup.pdf 



Boost dose for close or positive margins 

Theoretically require higher dose 

Many trials have used escalated boost dose of upto 20 

Gy 

  - Ryoo et al. Radiology 1989;172:5559. 

  - Neuschatz et al. Cancer 2003;97:309. 

  - Poortmans et al.Impact of the boost dose of 10Gy vs. 26Gy in patients 

   with microscopically incomplete lumpectomy. Radiother Oncol    

   2009;90:80. 

However, no benefit has been observed so far with 

escalated doses for close/positive margins 



Techniques of boost irradiation 

 Common techniques 

Photons: Cobalt, X-rays 

Electrons : 9-15 MeV 

Interstitial brachytherapy 

Newer techniques 

Protons 

Permanent seed implants 

Mammosite 

IORT 

IMRT 

Radionuclide therapy : Y90 (Eur J Nucl Med Mol Imaging (2010) 



Interstitial Brachy Mammosite IOERT 

TARGIT 3D-CRT/IMRT 









Boost Planning 

Interstitial Brachytherapy Electrons 

Photons 





Technique No. of pts No. of Recurrences 

Electron 1635 (63%) 74 (4.8%) 

Photon 753 (28%) 28 (4.0%) 

 

Brachy 225 (9%) 6 (2.5%) 

 



Sequence 

WBRT -------- Boost 

WBRT + Boost (SIBIMRT) 

Boost  --------WBRT (Peri-operative) 

In relation to WBRT 

In relation to Surgery 

Intra-operative 

Peri-operative 

Post-operative 



Peri-operative Brachytherapy for boost 

Brachytherapy catheters implanted at the time of surgery (per-

op implant). 

Treatment is started 48-72 hrs later (peri-op) 

Better appreciation of tumor location & dimensions 

Vascularity is maintained 

Gain of 1.5 wks (WBRT 5 wks + boost 1.5 wks) 

Avoid re-hospitalization. Re-anesthesia, stress 

Reducing the burden of resources and waiting list 

?Delayed wound healing, infection etc. (minimal) 

Good coordination between surgeon and radiation oncologist 



Day 0: surgical resection + Per-op Brachy 

Day 2: CT simulation, planning 

Day 3-5: HDR-BT with 3.5 Gy twice daily (14Gy)  

Day 28: EBRT 50 Gy/25F/5 wks APBI (35Gy/10F/5d) 

AIIMS Brachy Protocol for Early Ca Breast 



Interstitial Brachytherapy: Techniques 

Peri-operative Post-operative 











Results : Clinical outcome 

Total no. of patients: 100 

Median follow up : 32 months (6-54) 

LR:0% ; LC 100% 

5 Year OS: 86%, 5 Year DFS :77% 









Cosmetic outcome 

Budrukkar et al. Clin Oncol 2007;19(8):596-603 

1022 pts; 3 gps – LDR Brachy, HDR brachy; Electron 

77% had good/excellent cosmesis 

Almost similar in 3 gps. 

 



Tumor Bed Boost: Conclusion 

Tumor bed must be boosted in all BCT patients 

Except in >60 yrs of age 

Technique of boost RT: photon/Electron/brachy 

Brachy ideal for deep seated lesions 

Use of newer technique like SIBIMRT on the rise  

CT scan imaging for boost delineation 

Peri-operative brachy for Indian setup 

Boost dose: 16 Gy (EBRT); ~15 Gy (Brachy) 


