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Graham&P&and&Fourquet&A,&Clin&Oncol&2006&

Tumor*bed*boost*

Boos8ng*the*tumor*bed**raises*local*control*

*20D50%*rela8ve*reduc8on*in*local*failure*
EORTC*22881/10882*‘boost*vs*no*boost*trial’*

! *Boost!provided!a!benefit!in!terms!of!local!failure!(6.2%!vs!10.2%!at!10!yrs;!p<0.0001),!
especially!in!younger!pts!(<!40!yrs)!

! !Boost!pts!had!worse!cosmeEc!results!in!terms!of!10Fyear!severe!fibrosis!(4.4%!vs!1.6%)!
(photographic!assessment!with!a!subjecEve!panel!and!objecEve!measurements)!!

Lyon*Trial*

! !Boost!provided!benefit!in!terms!of!local!failure!(3.6%!vs!4.5%!at!5!yrs;!p<0.05)!

! !Boost!had!a!higher!rate!of!G1FG2!telangiectasia!(12.4%!vs!5.9%)!but!no!difference!in!
cosmeEc!selfF!and!physicianFscoring!results.!!



How*to*integrate*hypofrac8onated*WBRT*and*
tumor*bed*boost*?*

" *Canadian*trial*was*a*no*boost*trial*

" *UK*trials*delivered*conven8onally*frac8onated*boost*
dose*sequen8al*to*WBRT,*according*to*ins8tu8on*
discre8on*

None*of*the*3*UK*RCTs*explored*the*use*of*the*boost*
dose*to*the*TB*within*treatment*protocol*

No*defini8ve*conclusions*can*be*drawn*



Whole*breast*RT:*phase*III*trials*on*boost*integra8on*

Study* Country* Primary*endD
point*

Target*
popula8on* Dose*and*frac8ona8on*(experimental*arm)*

** ** ** ** Whole*breast& Index*quadrant& Tumor*bed&

RTOG*1005* USA* InDbreast*
relapse* 2300!pts! 40.05!Gy/!15!fr!

(2.67!Gy!daily)! /! 48!Gy/15!fr!(3.2!
Gy!daily)!

IMPORTD
HIGH* UK* Palpable*

indura8on* 2568!pts! 36!Gy/15!fr!(2.4!
Gy!daily)!

40.05!Gy/!15!fr!(2.67!
Gy!daily)!

I:!48!Gy/15!fr!(3.2!
Gy!daily)!

II:!53!Gy/15!fr!
(3.53!Gy!daily)!

IMRT*MCD2* Germany* Cosmesis* 502!pts! 50.4!Gy/28!fr!(1.8!
Gy!daily)! /! 64.4!Gy/28!fr!

(2.3!Gy!daily)!!

UZB*trial* Belgium* PulmonaryD
Heart*func8on** 123!pts! 42!Gy/15!fr!(2.8!

Gy!daily)! /! 51/15!fr!(3.4!Gy!
daily)!

**
**

Arm*mobility*
and*

lymphedema*
!! !! !! !!



Van&der&Laan&&al,&&IJROBP&&2007&

! *30*LDsided*breast*cancer*pts*

! *WBRT*+*sequen8al*boost*(50*Gy/25*fr*+*16*Gy*8*fr)*vs*
concomitant*boost*(WBRT:*50.68*Gy/28*fr;1.81*Gy*daily;*
TB:*64.4*Gy/28*fr;*2.3*Gy*daily)***

# *Mean*volume*>*107%*breast*dose*reduced*by*20%*

# *Mean*volume*outside*TB*receiving*>*95%*of*the*boost*
dose*reduced*by*54.4%*

# *MHD*and*MLD*reduced*by*10%*



LINACDbased*concomitant*boost*to*the*tumor*bed*

Cante&et&al,&Breast&J&2011;&Med&Oncol&2013&and&2014&

" *45*Gy/20*fr*2.25*Gy/daily**D*WBRT*

" *50*Gy/20*fr*2.5*Gy/daily*–*Tumor*bed*
(Direct*Photon*Field*and*then*FIF)**

" *5yrDOS:*97.6%*

" *5yrDCSS:*99.4*

" *5yrDDFS:*96.6%*

" *5yrDLC:*100%*

Over*1.000*pts*treated;*longDterm*results*on*375*pts*



WBRT:*50*Gy/25*fr*(2*Gy*daily)*over*5*weeks*delivered*with*TomoDirect*
*
Sequen8al*boost*of*10*Gy/5*fr*(2*Gy*daily)*for*R0*resec8on*or*16*Gy/8*fr*(2*Gy*

daily)*for*R1*resec8on*delivered*with**
Helical*Tomotherapy*

*
*

120*pa8ents*



$ 2010D2012*

$ 82*pa8ents*
*
$ Amer*BCS,*pT1DT2,*pN0DN1,*M0*margins*>2mm*
*
$ Excluded*prior*thoracic*RT,*synchronous*second*primary*tumor*

and*pregnancy*
***
$  *45*Gy/20*fr*over*4*weeks*(2.25*Gy*daily)*as*WBRT*
*
$ Simultaneous*0.25*Gy*to*the*surgical*bed*
*
$ 50*Gy/20*fr*over*4*weeks*



$  *OneDarmed*op8mal*twoDstage*Simon’s*design**

$  *Historical*data*of*success*(p0):*85%*G0DG1*acute*sking*toxicity*(G2D
G3:*15%)*with*TD*+*helical*tomotherapy*

$  Threshold*for*successful*trial*(p1):*set*to*94%*of*G0DG1*acute*skin*
toxicity*(G2DG3:*6%)*

•  *α*error*(oneDsided*type*I*error):*5%*

•  *β*error*(type*II*error;*power*80%):*20%*

•  *H0:*no*difference*in*acute*skin*toxicity*

*

$  First*stage:*18/21*(86%)*pa8ents*should*have*scored*as*G0DG1*
acute*skin*toxicity*

$  *Second*stage:*another*61*pts*accrued;*at*least*74/82*(90.2%)*is*the*
threshold*for*H0*rejec8on*and*defini8on*of*SIBDTD*as*‘promising’**

Trial*design*



" *4*beams*conformed*to*the*WBDPTV:*2*canonical*tangen8al*beams,*1*anteriorD
posterior*(AP)*and*1*lateroDlateral*(LL)*with*a*+*15°*gantry*angle*range*

" * 1* or* 2* small* beams* conformed* to* the* TBDPTV* to* improve* homogeneity* and*
confomality;*oblique*incidence*to*reduce*dose*spread*around*TBDPTV*

" FW:*2.5*cm;*Pitch:*0.25*cm/projec8on;*planning*MF:*2D2.5*

" *A*10*mm*ring*was*used*around*WBDPTV*and*TBDPTV*to*reduce*overdosage*(skin*
and*breast*8ssue)*

" *Helping*structures*around*WBDPTV*used*to*avoid*hotspots*

" *OARs*as*avoidance*structures*

Technical*issues*



Dosimetric*results*

Volume*of*WBDPTV*minus*TBDPTV*
receving*105%*of*prescrip8on*dose*was*
2.4%*

No*volume*gets*110%D115%*

*

V20*ipsilateral*lung*9.6%*

MLD*ipsilateral*lung*6*Gy*

Dmax*controlateral*lung*2*Gy*

*

V25*heart*3%,*MHD*2*Gy*in*lem*sided*
tumors*

*

Dmax*controlateral*breast*<*3Gy*

*



Results**

Mean*followDup*12*months*(range*6D24)*
*

Majority*of*pa8ents*older*than*50*
*

Mean*BMI*25.2*
*
*

79%*received*concomitant*hormonal*therapy*
25%*adjuvant*CT*
17%*Trastuzumab*

*
No*local*relapse*



Results:*acute*skin*toxicity***



Results:*late*skin*toxicity*and*cosmesis*

No*events*>*G2*
*
Good*cosme8c*results*



QoL*–*EORTC*QLQDC30*and*BRD23*



Conclusions*

!  IMRT*and*hypofrac8oned*WBRT*using*a*SIB*to*the*TB*and*
delivered*with*TD*provides*mild*toxicity,*promising*cosmesis*
and*good*QoL*

!  The*reduc8on*of*excessive*dose*outside*TB*decreases*acute*
skin*toxicity*rate*

!  A*longer*followDup*is*needed*




