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The biologically effective dose (BED) for the innovative
treatments was calculated using the linear-quadratic (LQ)

=(D) 1 +
% aip

BED
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Breast cancer tissue is probably just as sensitive to fraction size as dose-limiting

healthy tissues.

a/ BLate healthy tissues responses =3 Gy

Matthews J, 1989
Steel G, 1987
Cohen, 1952
Douglas B, 1984
Royal Marsden
START A,2008
START B,2008
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early breast cancer{ 10-year follow-upYesults of two

randomised

A
peg o 4 ger Owen, Johwn A Dewar, Rojiv K Agrawal, Jane Barrett, Peter | Barrett-Lee, H Jane Dobbs, Penelope Hopwood.
} = e fagee. JudithMdls, Sandra Simmons, Mark A Sydenham, Karen Venalles, Judith M Biiss®, John R Yarnald®, on behalf of the
) o f A
el Ea wiy
§ o - . — bty
] " — -
o p £ pa — A
) <
bol A DFS "
3 st z & Qg n Wi IR N0 pa s s
- N \ rf\’- - .n_\‘. "o l.l ing ‘.nA e .'l' - n. 100 — S0y
1 . ' . ? ‘ , o0 o ly
804
£ o4 €360y w S5y MR OAE HIN T OTS-L 17 peti?
o v . - Tl v,
_‘_' e 3 6o . nz."' mwmlolif.'\r|o&“|x.p-<:a ‘
} § . 3 : ’ ' ’ w
o~ : 504
) 4 -
| ol
) | o
1 o 2 »
o 204
i . " NCymOGIROML BN T065-09T 0002
“’: Elyn ely O PN OO 1K ot ot ; ; ; z ; L ; ; ,'. I‘O

DR S i Tive o (amorresaon (o) Haviland 2013



ASSOCIAZIONE ITALIANA RADIOTERAFIA ONCOLOGICA
P iemonte valle =R o is=E-a Liguria

@ Sanremo V CONVEGN

’K—o 13 dicembre 20143 GRUPPO Amo

Vlrniada 4 A«

HaV|Iand 2013 mm Moderate or Estimated proportion  Estimatedproportion Crudehmad p

marked events  of patientswithevent of patientswithevent ratio (95% Q)  value®
P G domperonst e penn “q.—-. Pt (nWpatients: %) by Syeas (%:95%()) by 10yeans (%:55% )
amt (npetinty %) atertywth evest omt N Breast
Sysan (v oSOy 20 yean (% 958 Oy sheinkaget

Bwact thrkage SoCy 2561003 (255%) 158% (1361283 312% (77 9-349) 100 -

S0y Rl L MM msay WIMOIEID 100 - 400G W1006(20%) 114%(95136) 26:2% (13-1-296) 0-80(067-096) oS

a6y WY PO VNN AN Q72300 oM B/ 11D o8y

wiy S (120w P TR L TE BT ) 086069 5 O o1 Breast induration (tumeur bed)t

Bmact induration (Damaoor bedt)t S50Gy 15371003 (153%) 124%(102-144) 17 4% (145203 100

s0Cy el i) B pséna VWw@rEy s 400Gy 1201006(12-8%) 96%(79-116) 14-3% (12--16-9) 081(064-1.03) 0084

n60y 196 (13N Mpbony B2 1001y o Td ——

»iy 19060 (VAN NI Y JLEN (LRS- LT S ] 0034

Teanguca R 50Gy  52/1081(48%) 38%(28-52) 58% (4.477) 100

w00y 42700 M%) AINp0o61 TGN 0 wq 341004 a_i“) 13‘(1,’_28, 42% ()9_5_9) 062 <M°“) oo

ey QBN 4NN IINEI99 1045 on B ——

»wiy WA 1NPeIY) Innien 04300 ooay oedemat

Bwast cedeTat — 50Gy  86/1003 (B3-6%) B81% (66-101) SON (7-3-1140) 100 -

g/ RSN b DRSS e 400y 4071006 (49%) 47%(3562) 51% (39-67) 045(039-079) 0001

N6y VS e N L TR VAN UE oR2 59154 oM ——

oy A% gon) TINESEN FINGSAN PYPTESTRNT oan Shoulder stifinesst

Shondder STV resss S 50Gy  473(55%) 29%(07-110) 2% (29-118) 100 -

iy WU o i 160 Uyssaormy 100 wq m‘on) 3“(08 1‘9, 3“(0&1‘9) on(o u}m on

060 W 0N TIMONLD Ui o %s oy 3% 1909 o

Wiy yuAMN 758 014360 neN b e oMPIVING 04 Arm oedenat

Arve ceddernal 50 Gy 7173 (96%) 60%(2:3-153) 135% (64-270) 100 -

oty W B nke6Gny 1 Y 3L wo o0

a6y ¥ras 163%) 1% B0 LENO4AN 123 (0652 64) [ 00 ¥B1G7%) 28%(07-107) 4ATR(15140) 042(011-163) o

Wiy £92005%) AN 24T EMGI1E) 0500203 3 016 Other

e S0Gy  ZIN0B2(71%)  S6%(4372) E1% (65102 100 -

soly W sN 1IN0 6 AN 154 100 ; 04609

a6 2RI 10N 234) M YEY 1090458 206 o9 490G  S0548%)  IINE44E) 6% (48-84) 065( ) S ou

Wiy MTHO ™) 2IN0408 INRESD 17074257 om A § by Wakd sest fwith 50 Gy $0nd i who had | : ,

Sy WA S, o d e w1 Gy 1Oy -l - " e Whmmmmmp-huwh}
R A R T




ASSOCIAZIONE ITALIANA RADIOTERAFPIA ONCOLOGICA

@ Piemonte Valle d A osta ESRagaasom=ica
Sanremo V CONVEGN

,K—o 13 dicembre 20143 GRUPPO Amo

Virniada e des

2 ‘jsi'.*:‘"f%g!“-’* Contents lists available at ScienceDirect

}”“5‘ Radiotherapy and Oncology
ll \'.;}\ 'l ER journal homepage: www.thegreenjournal.com
Review

Hypofractionated regional nodal irradiation for breast cancer: Examining @m
the data and potential for future studies

Shahed N. Badiyan ?, Chirag Shah®, Douglas Arthur©, Atif J. Khan ¢, Gary Freedman ©, Matthew M. Poppe ',
Frank A. Vicini **

Badiyan, 2014
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Hypofractionated RNI studies,

Study Type Year Patients Fractionation Follow-Up (mo) Outcomes
Marsden |12} Randomized, 1986-1998 1410 (14% 42913 v, 115 No data regarding RNI subset of patients
prospective chemo, 205 RNI)  39/13 v, 50/
25 (All in
5 weeks)
Randomized, 1998-2002 2,236 (36% 416/13 v. 61 No difference in chest wall appearance, chest
prospective chemo, 15% 3913 v, 50/ pain/swel “ni. shoulder/arm function, and
PMRT, 14% RNI) 25 lymphedema compared with standard
@ TFCTORTToN PMRT
Randomized, 1999-2001 2,215 (22% 40015 v. 50/ 72 No difference in chest wall appearance, chest
prospective chemo, 8% PMRT, 25 pain]swelling. shoulder/arm function, and
7% RNI) lymphedema compared with standard
fractionation PMRT
@ Randomized, 2007-2011 70 (33% RNI) S025v.42] 28 Reduced skin changes and lung function with
prospective 15 hypofractionation at 2 years; no difference in
fibrosis, lymphedema, or cardiac function,
Greece [32] Prospective  2003-2010 112 (all PMRT, 73 35/10 44 97% locaTCoNTTON; No cases of pneumonitis,
RNI) Acute toxicity- 23% Grade 2 + dermatitis in
boost, 13% beyond field, No Grade 2 + chest pain,
pneumonitis, edema, or erythema. Late toxicity-
Grade 2 +edema 4.4%, Grade 2 + fibrosis, 7.1%,
Grade 2 +chest wall pain 1.8% No Grade
@ 2 + plexopathy 4% CT changes in lung
Retrospective  2004-2006 215 (all PMRT; 67 5025 v. 39 No difference in loco-regional control; Jho_
conventional, 148 42.4- difference in chest wall appearance, fibrosis,
Hypofractionated) 47.7.265 appearance, plexopathy, lymphedema, cardiac,

pulmonary, or res
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Acta Oncologica, 2013; 52: 703-710 informa
heakthcare

ORIGINAL ARTICLE: ACTA ONCOLOGICA JUBILEE ARTICLE

Delineation of target volumes and organs at risk in adjuvant
radiotherapy of early breast cancer: National guidelines and
contouring atlas by the Danish Breast Cancer Cooperative Group

Mette H. Nielsen, 2013
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Table II. Constraints for organs at risk in adjuvant radiotherapy
of early breast cancer.

Normofractionation
2 Gy per fraction/

Organ at risk 5 fractions/week
IL.ADCA VZOGy = 0%
Heart Vaoogy= 10%, VoGgy= 3%

Ipsilateral lung Vooagy = 25% (exclusive
periclavicular 1. .N)
Vooagy = 35% (inclusive
periclavicular I1.N)

Mean dose << 18 Gy

st e s esn- N 2
Civiax 54 Gy >

[ axraraose of C'TV U776 — D Gy
Maximal dose outside PIV 54 Gy

CTV, clinical target volume; L. ADCA, lefi anterior descending
coronary artery; L. N, lymph nodes; P TV, planning tumor volume.

Mette H. Nielsen, 2013
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) Int. J, Radiation Oncology Biol, Phys., Vol. 79, No. 1, pp.
AL Copyright © 2011 Elsevitwla

(g .;‘-»'_,) Printed in the USA. All nghts reserved
L 0360-3016/S - see front matter

ELSEVIER d0i:10.1016/j.ijrobp.2010.08.035

CRITICAL REVIEW

HYPOFRACTIONATED WHOLE-BREAST RADIOTHERAPY FOR WOMEN WITH
EARLY BREAST CANCER: MYTHS AND REALITIES

JouN YArRNOLD, BR.C.R..* SoreN M. Bentzen, D.Sc..! CuarLorte Coves, Pu.D..}
AND JOANNE HAVILAND, M.Sc. ¥

Yarnold, 2011
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Table 2. Randomised clinical trials testing fraction size in adjuvant external beam radiotherapy

Liguria

V CONVEGN

Dose schedule
(total dose/fraction no. /treatment time

S-year rate for

Any change in breast Good/excellent breast

Local tumour
relaps

Tral (weeks) (fraction size)) appearance (%) cosmesis (%)
RMH/GOC 50.0/25/5.0(2.0) -
19861998 39.0/135.0(3.0) -

429/135.0(3.3) -
Ontario 50.0/25/5.0 (2.0) = 79.2%
< o 42.5/16/3.2(2.66) 77.9%
START A 50.0/255.0(2.0) -
9992002 39.0/135.0(3.0) -
41.6/135.0(3.2) -
50.0/25/5.0(2.0) -
40.0/15/3.0(2.67) -

Results of randomised clinical trials testing fraction size in adjuvant extemal beam radiotherapy to whole breast after local excision of early
breast cancer. All trials used a control amm delivering 50 Gy in 25 fractions over 5 weeks.

* 71.3% and 69.8% at 10 years.
16.7% and 6.2% at 10 years.

Yarnold, 2011
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NO CASES BRACHIAL PLEXOPHATY redorded in 112 patients given 40 Gy in 15 fractions
in ollow-up of 6.0 years

The regimen is equivalent to 47 Gy in 2.0-Gy fractions if the a/b value for brachial
plexus is 2.0 Gy or to 49 Gy in 2.0-Gy fractions, if a/b = 1.0 Gy. If radiotherapy centers
are confident that their technique is safe when prescribing 50 Gy in 25 fractions, there
will be no excess risk after 40 Gy in 15 fractions by using the same treatment position,
field arrangement, dosimetry, and reference point.

Yarnold, 2011
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Radiotherapy and Oncology 105 (2012) 273-282

Contents lists available at SciVerse ScienceDirect

Radiotherapy and Oncology

ELSEVIER journal homepage: www.thegreenjournal.com

Review

Radiation-induced neuropathy in cancer survivors ™

Sylvie Delanian **, Jean-Louis Lefaix ®, Pierre-Francois Pradat €

* Oncologie-Radiothérapie, Hopital saint Louis, APHP, Pars; ® Commissariat & 'Energie Atomique, GANIL, Caen: and © Fédéréation de Neurologie, Hopital Pitié-Salpériére,
APHP, Paris, France

Delanian, 2012
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Cheonic dlton indeced Drachial plesopatly [RIEP] aler shoulder pirdie radistherapy.

(1a) For breast casoer: Mcidence in krgr retrospective trigls

Seres Sepraciaviculae- xollary RY: sstal dose (size: doseMraction) REP inadence: number B950tal patients (1) RBP Latency period
Breast cancer [2recomuractod plexus done) {yoan | median
[Ref]
St 66 104 (a) 63 Cyf 1287254 (525 Cy i) Co |55 Cy) (4] 24 B33 pts [ T3X) coxplete porubnt and {a) 14 mthn
KT (1958-62) () 577Gyt te (525 Gy [51] comoxbacdiny: wmiory g 2 6 (b} 19 s
2 sevies EM, compeessive lymphoedema in SEX(aR25%b) (D) 13 B9/B4 pos [ 15%) complere pamalysis in | 13y (05-25y)
Westhng 72 (8] A4 Gy 18234 (4 Gy IIr) Isodese 130% plexus. 31 BP)71pts (440 ) 3y
KY (1963-85) Axitlar Sckd with clevaced arm |54) semorimetor sigm 14y foc 20
comaxbadiy: RM, iymphooderms SOy kes
1022y fox 6
Johareon 2 [12]  (3) MGy Vi Iwk (4 Gy o) |80 (2] A4S BP|71 pis (63%) {2) 3y (1-19)
RT(1963-68) (b)) M4Gy/) Mr (4 CyiTr) Coe [92) (D) 11 B9/23 pes (49%) (b)4y1-12)
3 vy (€) 45 Cy 158 (3Cy%) Co-e |6)] Cyeq i semalier fcld soes {C) K BP/SE pts (14%) {5y (1-18)
comortdiny: RM conplese parolyss/ 150 pas: 302 ot (2] Incud 418y
Sy. SOt 15y 67 ot JOy
RsoR0 80 |31] =™ 16 BP/ 450 s (3.0%) 2y k19
RT 1965-72 55 Gyl e /40 (>2 Gy o) 60 + others 26 BP 24y for W0
drugs bt (worse/ vinoddatorn ) My for 13
Perce 92 [45) KT 2- o 36l technigue: {a) O B/ 507 pts 2-Hckds 0oy
Y (1968-85]  48-S4Cy2Sh (2-25Cy%) |59 (5) 20 BF /1017 pt (O2%) I6ekds (01 64y
comortadiny: SM + (T 16 acuce + chroric and severe n 4
Rawhngs 53 [12] 45 Gy/ 80 (25+3.3 Gy|ir) £ boost 25 BP 1354 pes (1.8%) 05y
RT 1967-74 « exclusive RT |79 feach techak Q0245 (378 for D>6OCy 35y
KT 19672 - SM KIS 11650 (L7%) 45y
RT 196980 « BCS«RT(5) SHMS9 (11%) sensonmon 3y
overlappeng post fiedd ) sepraciay negrolysts s 6
Olsen 90 | 29) 6.6 Gy/ ) Mefa0d (3 CyMrr 20wk () 28 BP79 pts (I5%) 0Ysy
RT (1977-82) comarbidiny: SM (N dissection > 6, concomitan CT Mid =13
Severe i 15
Otsen 93 | 50) SM (11 nedes), soguentid CT {B) 19 /161 pta (12%) Months )
RT (1962.90) 50 Cy/256 354 (2 Cylir) Mid =12
Severen 7
Powell 90 |7] SM or BCS * RT 3+ or 4-fedd techniqee (80X lsodose) pe tumed 0 BP with 2 Cyifr and 4. felds 084y
RY(1962-84)  (3) 5) Cyf 150 Gwi( 1.4 Cy\¥r) | 46) (a) V7 WP 338pes (SX)138P-& incence 1 50y
2 serien () 60 Gy 300 (2 Cyifr) [54] (D)1 B hpes (3-04)
Baprovic 04 [ 28] SM or BCS, seguential C1 19 B 180 pts (14X I3y (25-18y)
RT {1580-93) 60 Cy/ 208 (3 Gyitr) Co severe M 2X n Sy 55%at 10y incidence 29Vy

with [52] 2.6 Gy Sr pheves

12015y 19% at 19y

Sy 4% 10y 258

Delanian, 2012
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» 1950s with 60 Gy total dose axillary-supraclavicular delivered using 5 Gy/fr followed
by 66% RIBP

» 1960s with 45-50 Gy using 4 Gy/fr and patient removal between each RT field
(overlapping) followed by 50% RIBP

» 1970s-1980s with 45-50 Gy using 3 Gy/fr followed by 10-15% RIBP [then less than
5%

» The incidence today of RIBP is <1-2% in patients receiving usual plexus total doses

<55 Gy
Delanian, 2012
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OUR EXPERIENCE

» From 2007 to 2012
» 100 patients

» Conservative surgery — NDA
> T1-T4
> N1-N3
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RESULTS
> LYMPHEDEMA

> 26 pts POST RT
> 3 pts PD
> 13pts PRE RT

10 pts 3 pts 7 pts
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» Median FU 47 months
» No important toxicity
(neuropathy and lymphedema)
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@ Hypofractionated schedule>STANDARD

€ Hypofractionated regional nodal irradiation

e
€ Our experience i 5@ I$¥

#Randomized study

V CONVEG NO

Study

Marsden |12

START A 7]

START B [7]

UZ Brussels | 15]

Greece [32]

Thailand [33]

e @ 58 ST
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