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Meme Kanserinde
Hipofraksiyonasyon

“Hipofraksiyone tim meme RT”




1900-1920 Masif doz

“'Radyasyon hasari hiicresel metabolizma ile olur.
Hizli blylyen tiimér bag dokusundan daha hizli
iyilesir.

Eger kanserisidal doz bir fraksiyonda verilemezse
timor buydr”
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Ik Fraksiyonasyon :1920’ler

 Radyumun dustk doz hizi ile Masif
dozlardan daha iyi sonuc elde etmesi
X-1sin1 kullanicilarini fraksiyonasyon
deneylerine baslatti.

Dr Regaud ve Coutard 1930’lar kegiyifi= s
skrotumunu nekroze etmeden A ¢
sterilize etmenin tek yolu

fraksiyonasyon dediler
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1930’lar

 Regaud’un Keci deneyi sonrasi Coutard Bas-
boyun kanserinde kucuk fraksiyonasyonlar ile

— Daha iyi primer tumor kontroli
— Daha iyi 5y1l HSK

na az normal doku komplikasyonu




GuUnumuzde pek cok
standart RT tedavisi

e Standart gunluk fraksiyon dozlari ile
—1.8-2 Gy/ fr

* Konvansiyonel RT ile tipik adjuvan meme ca RT
dozlari

45-50 Gy / 23-25 fr
— Toraks cidari 45-50 Gy / 23-25 fr
— Timor yatagl ek dozu-boost--- 10-16 Gy / 5-8 fr
— Supra, level 1-3, Ml 46 Gy / 23 fr
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Hipofx RT

* Brakiyal pleksopati 1970’ler

— Gunluk fraksiyon yukseltilmis ancak total doz
dusurulmemistir.

. CUlusal Owen Lancet Oncol 2006

%%2 ;l/ézoz‘a&/z/an » ; Friberg Acta Oncol 2009
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a/p Small <5

Radiation Dose
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Small change
in effect due to
fractionation

Large change
in effect due to
fractionation

" Meme CA'da
o/p orani : 4,6

(%95 GA 1,1-8,1)
gec cevap veren
dokulara yakin

oldugundan
hipofr.

Whelan, SRO 2008




Hipofraksiyonasyon
Kanada calismasi

612 hst 50 Gy / 25 fr (200cGy) / 35 giin
VO TEEEE e TR T )

" 1234 hasta | ;
Boost yok |

.

(622 hst 42,5 Gy / 16 fr (265¢cGy) / 22 giin |
LEEEETEEEE TR

- J

Ve . CUlusal 5 1993-1996
) Whelan, NEJM, 2010
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Kanada calismasi
50 Gy/25fr — 42,5Gy/16fr

Takip 12 yil
Invazif tumaor
pT1-2 p NO (aksiller kiiraj)
CS — (muirekkep sinirda -)
MKC % 100 (seperasyon < 25cm)
Kemoterapi % 11 (CMF cogunlukta)
Tamoksifen % 42
Boost YOK
Bolgesel RT YOK

7 . CUlusal Q .
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Kanada calismasi

50 Gy/25fr — 42,5Gy/16fr
| 50Gy/25fr | 425Gy/16fr

Lokal nuks 10 yil 6,7 6,2

Sagkalim 10 yil 84,4 84,6

Toksisite*, 5 yil
Cilt % 17,7 %13,9
Subkutanéz doku %38,6 %34,2
Toksisite*, 10 yil
Cilt % 29,5 %33,2
Subkutanoz doku %54,7 %51,9
Kotlu kozmetik
10 yil 28,7 30,2
7S Qe - *Grad 1-3 RTOG EORTC gec morbidite skorlamasi
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Kanada calismasi

50 Gy/25fr — 42,5Gy/16fr
Change in QOL at 4 weeks Post-RT

“ 1152 of 1234 patients from main trial particpated in QOL study
®* 563 randomized to Conventional WBI arm
* 579 randomized to Hypofractionated WBI arm

“* Hypofractionation resulted in improved overall QOL as well a5 QOL

attributed 1o skin side effects, breast side effects, and attractiveness
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50 Gy/25fr — 42,5Gy/16fr

ECOG Acute Skin Toxicity

a
.

Neeks Snce Sart o Treabrert

« Statsticaty significant Trestment X Time interaction, p < .001

* Smilar results were seen with the WHO grading system, p < 001
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Hipofraksiyonasyon
START-A

749 hst 50 Gy / 25 fr (200cGy) / 5 hafta
! LEEEE TR e T T )

( \/ (750 hst 41,6 Gy / 13 fr (320cGy) / 5 hafta]
2236 hasta TR

\ J

e

737 hst 39 Gy / 13 fr (300cGy) / 5 hafta |

g /1S aum AT 1999-2002
%faﬂaw& %y Haviland, Lancet Oncol, 2013




START A

50 Gy/25fr — 41,6Gy/13fr/5hft — 39 Gy/13 fr/5hft

hewens | e

Takip 9,3 vil

invazif timér pT1-3 p NO-1

CS - (>1 mm)
Aks disseksiyon %97

MKC % 85
Mastektomi %15

Nod pozitif %29

Kemoterapi % 36 (%70 antrasiklin temelli)

Tamoksifen % 79

Boost % 61

Bolgesel RT % 14

ER, PR durumu 7?7?

52 o Clpatolielon. 49
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Haviland, Lancet Oncol, 2013




START A
50 Gy/25fr — 41,6Gy/13fr/5hft — 39 Gy/13 fr/5hft

| 50Gy/25fr | 41,6Gy/13fr | 39Gy/13fr

LBY 10y % 7,4 % 6,3 %8,8

A

a0
804
70
B0
G0
40
304
20+

Disease-free suwival (%)

41-6 Gy vs 50 Gy HR 094, 95% C1075-1-17; p=0-57

10 39 Gy vs 50 Gy HR 108, 95% C1 0-87-1.35; p=0.48

0 | |
i 1 2
Mumber at risk

GO Gy 749 715 6EE AEG 523 GEZ C39 GG 444 350 157

41.6Gy 750 726 600 &4 A6 AI0A C&M0 o ] 472 386 192

2 anme 737716 684 644 605 G5B 507 482 430 349 TG
Wusat A~
e Wteme %Qfa/&/an e d
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Haviland, Lancet Oncol, 2013




START A

50 Gy/25fr — 41,6Gy/13fr/5hft — 39 Gy/13 fr/5hft

A

Hazard ratio (95% C1)

416 Gy vs 50 Gy

Breast shrinkage

Breast induration

Breast oedema
Telangiectasia

Shoulder stitfness
Armmn oedema
309Gy vs S0 Gy
Breast shrinkage

Breast induration

Breast oedema

Telangiectasia
Shoulder stiffniess
Armmn oedema

snsmenekongresi 2015.org
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Favours 416 Gy or 39 Gy

| [ .
1.5 20 2.53.0

>
Favours 50 Gy

Haviland, Lancet Oncol, 2013




Hipofraksiyonasyon
START-B

1105 hst 50 Gy / 25 fr (200cGy) / 5 hafta

r ) | I i )
2215 hasta

1110 hst 40 Gy / 15 fr (267cGy) / 3 hafta |

8 J

1999-2001

e C;M ., QC%/@!S’&/& 6 >
4 eme agfaf /a[ o -
Hongrest Enin, W Haviland, Lancet Oncol, 2013




START B
50 Gy/25fr — 40 Gy/15fr

Takip 9,9 yil

invazif timér pT1-3 p NO-1

CS-(>1 mm)
Aks disseksiyon % 95,6

% 92
% 7

Nod pozitif % 23

MKC
Mastektomi

Kemoterapi % 22 (% 60 antrasiklin temelli)

Tamoksifen % 87

Boost % 42

Bolgesel RT % 7

ER, PR durumu 7?7

e C;M '@CL/@@&;@/
Qbklon .
%@fé“fgg“‘” Zy Haviland, Lancet Oncol, 2013




START B
50 Gy/25fr — 40 Gy/15fr

| 50Gy/25fr | 40Gy/15fr

% 5,5 %4,3

Diszase-free survival (%)

40 Gy vs 50 Gy HR 079, 95% C1 0-65-0.07; p=0-022
| | | | | 1

3 4 : ; 7 8 g 10

Time from randomisation {years)

L]
=
k-

Mumber at risk
GO Gy 1105 1064 1021 0G5l s 264 786 714 GhE CEG 365
iﬁfﬁf 1110 1080 1040 Qag 9EE5 ag7 812 745 80 BOE 3492
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START B

50 Gy/25fr — 40 Gy/15fr

Events Estimated proportion  Estimated proportion  Crude hazard
(n/patients; %) of patients with of patients with ratio (95% CI)
event by 5 years event by 10years

(%; 95% CI) (%; 95% )

value®

Local relapse

50 Gy 50/1105 (4-5%) 33%(2-4-4-0) 5-2% (3-9-0-9) 1.00

40Gy  3I6/1110(32%)  1.9% (1.2-3.0) 3-8%(27-52) 070(0-46-1.07) 010
Local-regional relapse

50 Gy £3/1105 (4-8%) 3.5%(25-4.8) CE% (42-7-2) 1.00

40 Gy 42/1110 (3-8%) 2:3%(1.5-3-4) 43% (3.2-5.9) 077 (051-116) 021
Distant relapse

5OGy  158/1105 (14.3%) 10.5% (8.8-12.5) 16.0% (13-8-18.5) 1.00

40 Gy 121/1110(10-9%)  7-5%(5-0-9.2) 12.3% (10-3-14.6) 074(0-58-0-894) 0014
Any breast cancer-related eventt

COGy  222/1105(201%)  14.3%(12.3-16.5) 22.2% (19.7-25.0) 1.00

40Gy  182/1110(164%) 10-4% (87-12.4) 18:3% (16.0-209) | 079 (0-65-0-97) 0.022
All-cause mortality

SOGy  192/1105(17.4%) 10.9% (9-1-12.9) 19.2% (16-8-21.9)  1.00

40Gy  159/1110 (143%)  7-0% (65.4-9.6) 15.9% (137-18.4) | 0.80(0.65-0.99)

*Assessed with log-rank test compared with G0 Gy. TLocal, regional, or distant relapse, breast cancer death,
contralateral breast cancer.

e 1S Qpaw A ality according to fractionation schedule in START-E
59 Ottone Cbstollor <1 i -
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Haviland, Lancet Oncol, 2013



START A-B calismalar

Number of
ovents/patients

Haz ard ratio
{95% CI)

Age (years)
=40

40-449
LO-59

=60

Breast size®
Small
Medium
Large

97/269
322/812
764/1798
810/1783

117302
1064/2272
78476

Tumour bed boost radiotherapy

Mo

g

Adjuvant chemotherapy

Mo
izs
Tamax ifen
Mo

753/ 2087
1234/2565

1603/3662
3877904

4247806

0.85 (0.56-1.28)
1.09 {0-86-1.37)
078 (0.68-0.91)
0.80 (0.69-0.92)

0.96 (0-65-1.42)
077 (0-68-0.87)

0.91 (0.72-1-15)

0.80 (0.60-0.92)
0.86 (0-76-0.96)

0.83 (075-0.91)
0.88(0.71-1.08)

0.83(0-68-1.02)

Yes 1566/3750 —— 0-84 (0-76-0-83)

0.4 0’6 o 10 12 14

+— E—
Favours fraction sizes 2.0 Gy Favours fraction size 2.0 Gy

7 - Ul Q “alysis of any moderate or marked physician-assessed normal tissue effects in the breast
B
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Long-term Toxicity and Outcomes of Hypofractionated
Radiation Therapy With an Incorporated Boost for Early-
Stage Breast Cancer

L. Wang, C.T. Murphy, E. Handorf, G.M. Freedman, M.E. Johnson, T. Shaikh, S.B. Hayes, R.J. Bleicher, L.
Goldstein, P.R. Anderson Fox Chase

e N=247 (75’i faz Il) vs konv seri
Tis-T2
Evre 0-2
IMRT tim meme 45 Gy / 20 fr
boost 48 Gy / 20 fr
Takip 52 ay

perr— ASTRO, 2015
Ve 7 . CUllusal A
CWeﬂze%g’z‘aﬁ/zZan“ ;,'/ Aly, RO 2015
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Long-term Toxicity and Outcomes of Hypofractionated
Radiation Therapy With an Incorporated Boost for Early-

Stage Breast Cancer

L. Wang, C.T. Murphy, E. Handorf, G.M. Freedman, M.E. Johnson, T. Shaikh, S.B. Hayes, R.J. Bleicher, L.
Goldstein, P.R. Anderson

Conclusion

The 4-week course of hypofractionated whole breast radiation

with incorporated boost as compared to 6-week conventional

fractionation with sequential boost:
+ Associated with excellent long term local control

» Less observed acute toxicity
* Similar observed late toxicity
* Similar patient reported quality of life and cosmesis
IMRT tim meme 45 Gy / 20 fr
boost 48 Gy / 20 fr

52 aylik takip

7 %me%égfz/e/@n 7 -
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START A-B calismalari

* 40 Gy/15 fr hem meme hem de periferik
lenfatik icin standart meme ca adjuvan
tedavisidir.

Hypofractionated breast radiation: preferred standard of care?
Bruce G Haffty, Thomas A Buchholz

for all normal tissuwes’ Thus, '-.-u'ith Hawiland
and colleagues that hypofractionation is a reasonable
approach even when treating theegional hyvmph nodes:
Howewver, we also understand why marmy physicians
might choose a more conservative approach as far
more data are available about the standard regimen for
treatment of regional kmph nodes. We also concur with

A IS uw AT Hafty, Lancet Oncol, 2013
CMM%M@T a2 Haviland, Lancet Oncol, 2013
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Hipofx RT
e ASTRO 2011 guideline

Table 1. Evidence supports the equivalence of hypofractionated whole breast iradiation with conventionally fractionated whole breast
irradiation for patients who satisfy all of these criteria®

L. Patient 1s 50 years or older at diagnosis.

2. Pathologic stage is T1-2 NO and patient has been treated with breast- conserving surgery.

3. Patient has not been treated with systemic chemotherapy.

4. Within the breast along the central axis, the minimum dose 1s no less than 93% and maximum dose is no greater than 107% of the prescription
dose (+7%:) (as calculated with 2-dimensional treatment planning without heterogeneity corrections).

- o

< Q)ome Clastolielon
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Hypofractionated Breast Irradiation

Following breast conserving surgery, hypofractionated
whole breast irradiation may be used in:

* Patients aged 50 years or older without prior
chemotherapy or axillary lymph node involvement

89/2/9 % 1Y/ 2N/ 9A
e Patients younger than 50 years 1Y/ 2N/ 9A
71/2/27%
 Those with prior chemotherapy or axillary lymph
node involvement 51/18/31 % 1Y/
2N/ 9A

#® Otome Qastollelon $8




Hipofx RT - Teknik

Meme boyutu
— Kanada calismasi (Seperasyon < 25cm)

— START A ve B calismalarinda her l¢ boyuttan
meme mevcut.

Mumber of Hazard ratio

ovents/patients (95% CI)

Ereaﬁ slze-*
Small 1177302 0.06 {0-66-1.42)

Medium 1064/2272 077 (0-68-0.87)

Large FEAT 6 0.91 {0.72-115)

Favours fraction stzes »2.0 Gy Favours fraction size 2.0 Gy

Figure 5: Meta-analysis of any moderate or marked physician- assessed normal tissue effects in the breast

wiwmemel
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Hipofx RT - Teknik

e TumoOr yatagi boostu

— Kanada calismasinda yok
— START A (%61) ve B'de (%42) var.

— Uygun elektron enerjisi ile %100 izodoz hattina
tanimlanmis. 10 Gy / 5fr

— 2,5Gy x 2-4 fr verilebilir

- Ul Q
s’

= CMzeC'l/agfa&/zéan“ £} Harris, 2013, SGBCC
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Hipofx RT - Teknik

e Toraks duvari

— Kanada calismasinda yok
— START A (%15) ve B’de (%8) var.
— PM aninda rekonstruksiyonlu hastalar alinmamis

— Uygulanabilir

® Oeme Cllhstoliblon 82
FOnresi 45 v W




Hipofx RT - Teknik

* Gecikmis kardiyotoksisite
> 15 vyil takip gerekir.

START-A
GO Gy

(n=749)

_|_1_1 C E| I:: | 'I
(N=750)

lschaemic heart diseased

Reported 14(19%) 11{15%) 8(11%)
Confirmedt
Total

Left sided

6 (0-8%)

4 (0-5%)

7 (0-9%)

G {0-79%)

4(05%)  1(01%)

. el A -
® Vpeme Qlostobiclon $2

Total
(n=22306)

33 (1.5%)

18 (0-8%)

q (0-4%)

START-B
50 Gy

(n=1105)

23(21%)

16 (1-4%)
G {0-5%)

40 Gy Total
(n=1110)  (n=221E)

17 (1-6%) 40 (1-8%)

8 (0-7%)

4 (0-4%)

24(1-1%)
Q{0-4%)




Hipofx RT - Teknik

* Gecikmis kardiyotoksisite

— > 15 yil takip gerekir.

— Ancak modern RT’de direkt alan icerisinde zaten
hic kalp yok.

. . CUlucal A
#® Oome Qlastobiolon. 48
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Hipofx RT - Teknik
* Brakiyal pleksopati

* Lenfatik RT Kanada calismasinda yok
e START A (%14)ve B’'de (%7,3)

START-A START-B

GO Gy 41.6 Gy 39 Gy Toital LO Gy 40 Gy Total
(n=749)  (n=750) (n=737) (n=2236) (M=11058}) (n=1110) (n=2215)

Brachial plexopathy 0 1{01%) 0O

. Ul o

. ) ~~
ﬂi(mmec}/agmg/gmn 2 1 Haviland, Lancet Oncol, 2013




Hipofx RT - Teknik

 Semptomatik kaburga kirigi, akciger fibrozisi

e Farksiz

START-A START-B

LO Gy 416Gy 390Gy Total GO Gy 40 Gy Total
(n=749) (n=750) (n=737) (n=2230) (M=11058) (n=1110) (n=2215)

Symptomatic nb fracture®

Reported C(O7%) 8(11%) 0O(12%) 22(10%) 17(15%) 24(22%)
Confirmedt 0 0 1(01%)  1(<0-1%) 3(03%)  3(0:3%)

Symiptomatic lung fibrosis

Reported 6(0-8%) 9(12%) B(L1%) 23(10%)  19(17%) 19(17%) 38(17%)

Confirmedt 0 2(03%)  1(01%)  3(01%) 2(02%)  B({07%) 10(0-5%)

#® Oowe Clinstalielon 5

Angred B, ) Haviland, Lancet Oncol, 2013




Hipofx RT - Teknik @ )
AL

Doz homojenitesi .

— + /- %7 glinimz teknolojisi ile saglanmasi kolay.

— Kanada calismasi 2 B planlama
— START A-B 2B ya da 3B planlama

#® Oowe Clibstollon 5




Ozet

Memeye tim yaslarda hipofx RT (40-42,5Gy / 15-16fr)
dU§UnU|EbI|IF (NCCN 2015 hipofx 6nce éneriyor) ( )

Toraks duvari (nonrekonstrukte) hipofx RT dusunulebilir
( ).
Supra+/- aksilla distintlebilir (
).
Boost (42,5Gy/16 fr sonrasi 2,5Gy x2-4fr)

( tim meme 45 Gy / 20 fr

es zamanli boost 48 Gy / 20 fr)
RTOG 1005 ( 40Gy/15fr, 48Gy/15fr es z boost)

 Kemoterapi hipo fx RT icin engel degil

#® Otteme Clibstoliblon #2
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