Role of Tumor Bed Boost in Breast Cancer
Evidence, Localization and Techniques
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Boost Irradiation: Definition

e 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

e Practiced for many tumor sites : intact
and postoperatively

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




Breast Cancer: Tumor Bed Boost

1 Early breast cancer. BCS —39\WBRT + Boost

1 Locally advanced breast cancer

NACT =—9p BCS —p \WBRT + Boost

1 Inoperable LABC: WBRT + Boost

1 Post mastectomy RT: Chest wall RT —Jp Boost
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Rationale for the boost

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

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

1 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 ?

1 Boost vs ho Boost

1 The literature has shown reduced LR with
Doost but no survival gain.

Hypo-fractionated regimes do not involve
D00st; yet claim similar results

1 APBI Is replacing WBRT




Landmark Trials

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.

['he New England Journal of Medicine

RECURRENCE RATES AFTER TREATMENT OF BREAST CANCER
WITH STANDARD RADIOTHERAPY WITH OR WITHOUT
ADDITIONAL RADIATION
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Whole-breast irradiation with or without a boost for patients
treated with breast-conserving surgery for early breast
cancer: 20-year follow-up of a randomised phase 3 trial

Harry Bartelink, Philippe Maingon, Philip Poortmans, Caroline Weltens, Alain Fourquet, Jos Jager, Dominic Schinagl, Bing Oei, Carla Rodenhuis,
Jean-Claude Horiot, Henk Struikmans, Erik Van Limbergen, Youlia Kirova, Paula Elkhuizen, Rudolf Bongartz, Raymond Miralbell, David Morgan,
Jean-Bernard Dubois, Vincent Remouchamps, René-Olivier Mirimanoff, Sandra Collette, Laurence Collette; on behalf of the European Organisation
for Research and Treatment of Cancer Radiation Oncology and Breast Cancer Groups

Lancet Oncol 2015; 16: 47-56




Boost vs No Boost: Trials

1 All the trials show consistent reduction in locaturrence
1 No difference In the overall survival
1 Effect of boost was more evident in younger pasent
1 Compromised cosmesis Iin certain subgroup of pts
for a marginal gain

? |Is additional dose justified

? Prolongation of treatment by 1.5 wks
? Overburdening of resources
? Inferior breast cosmesis




lhe New England Journal of Medicine

EORTC Trial 2001
RECURRENCE RATES AFTER TREATMENT OF BREAST CANCER
WITH STANDARD RADIOTHERAPY WITH OR WITHOUT
ADDITIONAL RADIATION

EBC after lumpectomy + ALND

.

WBRT 50 Gy

N\

Boost 16 Gy (2657) No boost (2661)




5-yr FU data

Boost No Boost

n 2657 2661

LR 4.3% 7.3%

LR in <40yrs  |10.2% 19.5%

5-yr Survival |87% 91%

Good 71% 87%
cosmesis

47% recurrences In tumor bed




10-yr FU data (JCO 2007)

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




>

@
Q
c
@
=
o
c
@
=
—
@
—
E
=
o

NO boost

& Gy

C

Cumulative Incidence (%)

No boost

16 Gy

=
(=]
1

— NO DOOSt
16 Gy boost

F=_0014

HR = 0.51

Time (years)

No. of patients a1 risk

183 160 140
186 162 137

— No boost
16 Gy boost

F=_012

HE = 0.64

L)

10
Time (years)

0. of pationt

776

]
720

Cumulative Incidence (%)

Cumulative Incidence (%)

No boost

16 Gy

— NO DOOSE
16 Gy boost

P= 00

HR = 0.65

Time (years)

No. of patiants at risk

85 518 -
&6 540 &732

— NO DOOst
1& Gy boost

FP= 0008

HR = 0.51

Time (years)

No. of patiants at risk




EORTC 10 yr data: key points

1 47% breast recurrences located in tumor bed

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

1 Similar 10-yr survival rates (82% vs 82%)
1 Breast fibrosis significantly more with boost (4.4% vs

1.6%)

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




Whole-breast irradiation with or without a boost for patients
treated with breast-conserving surgery for early breast

cancer: 20-year follow-up of a randomised phase 3 trial

Harry Bartelink, Philippe Maingon, Philip Poortmans, Caroline Weltens, Alain Fourquet, Jos Jager, Dominic Schinagl, Bing Oei, Carla Rodenhuis,
Jean-Claude Horiot, Henk Struikmans, Erik Van Limbergen, Youlia Kirova, Paula Elkhuizen, Rudolf Bongartz, Raymond Miralbell, David Morgan,
Jean-Bernard Dubois, Vincent Remouchamps, René-Olivier Mirimanoff, Sandra Collette, Laurence Collette; on behalf of the European Organisation
for Research and Treatment of Cancer Radiation Oncology and Breast Cancer Groups
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igure 2: Overall survival



Recurrence (%)

Competing risks HR
HR 0-65 (99% (1 0-52-0-81)
p<0-0001

i Time (years)
Mumber at risk

No boost 2657 2021 1492
Boost 2661 2063 1500

qure 3: Ipsilateral breast tumour recurrence




A
B —— Mo booss HR 056 {90 O] 034-0-92]; p=D-0003
—— Boost
o0 -
B0 —
m—
P
=
E
& a0 r_/_'JJ_
30— [ |
_
20—
0
{I 1 ] ] L] 1
o 5 BiF 5 0 ¥
Mirredr a1 ek
Mo booa 228 149 111 il 14
Bomer 22 149 117 75 L1
C
LoD — HE 050 (008 0] 04 B-1-0 L pe-0030
a0
RO —
70
£ 5o
=
B 5o
5
§ ad
Tili—
0
m_ﬁ___,__—::—'—’_'_—”
_-—'—'_'_'_
0 T T T T |
a 5 10 15 K 15
T { yars)
Murfedeg i &1 vtk
Mo b 343 75 12 73 Al
Bomiz  BED Ef7 513 ELL 48

HI OB (90 C1 04 5-0-40 ) pedi0ny

3 ] 1b 15 5 25
BiES 451 5 58 54
&LO &5 ] M (=]
[
- HE oG {30 01 G 2-1-04 peid g
- _'_
_o—'_'_._'_ —
| e
i T T T T 1
Li} 5 i ] 15 d] M
T { yadrs)
A bIF d40 20 |
G 71 493 198 Er)

Figuare 4 Curnula tive: incidence of ipsliateral breast tumosr recurrence by age
For patients aged <40 years, 71 patients i the no boost growp versus 42 in the boost growp had meourrence (AL for patients aged 41=50 years, 108 versus 74 had recumence (B for patient s aged
5 1=00 years, 100 veraus G4 had secunrence §0L and for patients aged =B0years, 75 wersus 57 had recsmenos (. HE=harasd ratio.




EORTC study: 20 yrs FU

Findings Between May 24, 1989, and June 25, 1996, 2657 patients were randomly assigned to receive no radiation boost
and 2661 patients randomly assigned to receive a radiation boost. Median follow-up was 17-2 years (IQR 13-0-19-0).
20-year overall survival was 59-7% (99% CI 56-3-63-0) in the boost group versus 61-1% (57-6-64-3) in the no boost
group, hazard ratio (HR) 1.05 (99% CI 0-92-1-19, p=0.323). Ipsilateral breast tumour recurrence was the first
treatment failure for 354 patients (13%) in the no boost group versus 237 patients (9%) in the boost group, HR 0-65
(99% CI 0-52-0-81, p<0-0001). The 20-year cumulative incidence of ipsilatelal breast tumour recurrence was 16-4%
(99% CI 14-1-18-8) in the no boost group versus 12-0% (9-8-14-4) in the boost group. Mastectomies as first salvage
treatment for ipsilateral breast tumour recurrence occurred in 279 (79%) of 354 patients in the no boost group versus
178 (75%) of 237 in the boost group. The cumulative incidence of severe fibrosis at 20 years was 1-8% (9% CI
1:1-2.5) in the no boost group versus 5-2% (99% CI 3-9-6-4) in the boost group (p<0-0001).
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improve local control, with the largest absolute benefit in young patients, although it increases the risk of moderate to

severe fibrosis. The extra radiation dose can be avoided in most gatients older than ag 60 ;ea:s.




Boost or no boost: Yes

1 Reduced recurrence will lessen mastectomies

1 Indian scenario: still in transition from MRM to
BCT

1 Higher local control has been proved to lower

mortality in other trials.

8 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)

1 Increase In fibrosis not a real concern (1.6% 484).
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CLINICAL INVESTIGATION Breast
BENEFIT OF RADIATION BOOST AFTER WHOLE-BREAST RADIOTHERAPY

1 1138 patients (boost 739; no boost 399)
1 WBRT : 50 Gy followed by Boost dose : 10 Gy/5F/5d
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Delineation of the boost volume

1 For Photon/electron
Scar based
Clips
Imag

1 For mu
scan

1 For bal
1 New te




Methods of Cavity Delineation

Technigue Delineation Experience Availlability Cost
effective

Scar poor wide easy +++

USG good - easy

CT excellent [emerging |easy

excellent |[limited sparse

? ? scanty




Dose prescription point/volume

1 1-2 cm around the lumpectomy cavity
1 More In case of boost by photon/electron
~or balloon, 1 cm from the surface

Distance from the skin : 0.5 cm
~or brachy : CTV=PTV




Dose of radiation for boost

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

1 But it depends on the technique of boost

1 LDR: 15 Gy @50cGy/hr

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

1 ABS guideline: 10Gy/2F by HDR In 24 to 48 hrs
1 |IORT: 20 Gy

www.americanbrachytherapy.org/guidelines/abs_breasthytherapy taskgroup.pd




Boost dose for close or positive margins

1 Theoretically require higher dose

1 Many trials have used escalated boost dose of upto 20
Gy
- Ryoo et al. Radiology 1989;172:5559.

- Neuschatz et al. Cancer 2003:97:3009.

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




Technigues of boost irradiation
Common techniques

1 Photons: Cobalt, X-rays
1 Electrons : 9-15 MeV
1 Interstitial brachytherapy

Newer techniques
1 Protons
1 Permanent seed implants
1 Mammosite
ORT
MRT
Radionuclide therapy : Y29 (Eur J Nucl Med Mol Imaging (2010)




Interstitial Bra Mammosite
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'EBRT - 3DRT and IMRT

Viewing Window (4]




Electrons Interstitial Brachytherapy







RADIOTHERAPY
& ONCOLOGY

LLSL\' I_R Radwtherapy and Oncology 72 (2(0M) 25-33

www elsevier.comocate/radonhne

The influence of the boost technique on local control in breast conserving
treatment in the EORTC ‘boost versus no boost’ randomised trial

Brachy 225 (9%) 6 (2.5%)




Sequence

In relation to WBRT

- Boost
1 WBRT + Boost (SIBIMRT)
->WBRT (Peri-operative)

In relation to Surgery

ntra-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




AlIMS Brachy Protocol for Early Ca Breast

Day 0: surgical resection + Per-op Brachy

: ]

Day 2: CT simulation, planning

Day 3-5: HDR-B

: ]

: ]

with 3.5 Gy twice daily (14Gy)

: !

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




Interstitial Brachytherapy: Techniques
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Results : Clinical outcome

1 Total no. of patients: 100

1 Median follow up : 32 months (6-54)
1 LR:0% ; LC 100%

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

Tumori, 99: 650-656, 2013

Perioperative high-dose-rate interstitial
brachytherapy boost for patients with early
breast cancer

Daya Nand Sharma’, SVS Deo?, Goura Kisor Rath!, Nootan Kumar Shukla?,
Sanjay Thulkar3, Renu Madan’', and Pramod Kumar Julka'

'Department of Radiation Oncology, “Surgical Oncology, and ?Radiodiagnosis, All India Institute of
Medical Sciences, New Delhi 110029 India













Cosmetic outcome

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

1 1022 pts; 3 gps — LDR Brachy, HDR brachy; Electron
1 /7% had good/excellent cosmesis

1 Almost similar in 3 gps.




Tumor Bed Boost: Conclusion

1 Tumor bed must be boosted in all BCT patients
1 Except in >60 yrs of age
1 Technigue of boost RT: photon/Electron/brachy

1 Brachy ideal for deep seated lesions
1 Use of newer technique like SIBIMRT on the rise

1 CT scan imaging for boost delineation
1 Peri-operative brachy for Indian setup
1 Boost dose: 16 Gy (EBRT); ~15 Gy (Brachy)




