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STATO DELL'ARTE

accordo tra radioterapisti studi randomizzati in corso



EVIDENCE BASED MEDICINE
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RT DRENAGGI IN BCS

= |n corso I'analisi di due studi randomizzati

EORTC trial 22922-10925

tumori mediali N+ - random RT su svc
mediale e CMI vs no LN RT

MA -20

tumori N+ o NO alto rischio- random RT su
svc, apice ascella, CMI vs no LN RT



RT DRENAGGI
SU MASTECTOMIA

The New England Journal of Medicine 1997

1001 =4 Positive Nodes (N=112)
ADJUVANT RADIOTHERAPY AND CHEMOTHERAPY IN NODE-POSITIVE
PREMENOPAUSAL WOMEN WITH BREAST CANCER

JoserH RaGAZ, STEWART M. Jackson, NHU LE, 1an H. PLENDERLEITH, JoHN J. SPINELLI, Vivian E. BASCO,
KENNETH S. WiLson, MarcareT A. KnowLing, CHRISTORHER M.L. Coprin, MaRILYN PaRaDIS, ANDREW J. COLDMAN,
AND Vo A, OuvoTTo

207

Locoregional Radiation Therapy in Patients With High-
Risk Breast Cancer Receiving Adjuvant Chemotherapy:
20-Year Results of the British Columbia Randomized
Trial

Joseph Ragaz, Ive A. Olivotte, John J. Spinelli, Norman Phillips, Stewart M.

Joumal of the Mational Cancer Institute, Vol. 97, Mo, 2, January 19, 2005

Canada



RT DRENAGGI
SU MASTECTOMIA

The New England
Journal of Medicine

© Copyright, 1997, by the Massachuseres Medical Sociery

VOLUME 337 OCTOBER 2, 1997 NUMBER 14

POSTOPERATIVE RADIOTHERAPY IN HIGH-RISK PREMENOPAUSAL WOMEN

WITH BREAST CANCER WHO RECEIVE ADJUVANT CHEMOTHERAPY

MaRrie OverGAARD, M.D., PEr S. Hansen, M.D., JENs OvercaarD, M.D., CARsTEN Rose, M.D.

MicHAEL ANDERSSON, M.D., FLEMMING BacH, M.D., MoGens KJAER, M.D., CARL C. GADEBERG, M
HenNING T. MouRIDSEN, M.D., MAJ-BRITT JENSEN, M.Sc., AND KARIN ZEDELER, M.Sc.,
FOR THE DANISH BREAST CANCER COOPERATIVE GROUP 82b TRIAL

Lancst 2005; 366: 2087- 2106
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Effects of radiotherapy and of differences inthe extentof
surgery for early breast cancer on local recurrence and
15-year survival: an overview of the randomised trial

EoryBrecst Cancer Trialsts Collbortive Group [EBCTCG)"

+
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TABLE 4. COX MULTIVARIATE PROPORTIONAL- HAZARDS ANALYSIS OF THE RELATIVE RISK
OF ANY TYPE OF RECURRENCE OR DEATH OR OF DEATH FROM ANY CAUSE, *

Any TyPe OF RECURRENCE
VARIABLE OR DEATH DeaTH
P RR I RR
VALUE (95% CI) VALUE (95% CI)

Tumor size (<21 mm, 21-50 mm,  <0.001 143(1.30-1.58) <0001 1.49(1.35-1.65)
=50 mm)t

No. of positive nodes (0, 1-3, >3)t <0001 157 (1.36-1.81)  <0.001 175 (1.50-2.05)
Frequency of posieive nodes (<34%, <0001 144 (1.30-158) <0001 1.38 (1.24-153)
34-67%, =671

Grade of anaplasia (I, 11, 11T} <0000 144(131-159) <0001 152 (1.37-170)
Age of 40 0 49 vr (ws. <40 yrand <0001 073 (0.64-083)  <0.001 0.76 (0.66-087)
50-59 vr)

Radiotherapy + CMF (vs. CMF alone) <0001 059 (051-0.67) <0001 071 (0.62-082)

Europa
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ASCO SPECIAL ARTICLE JCO 2001

Postmastectomy Radiotherapy: Guidelines of the American
Society of Clinical Oncology

By Abram Recht, Stephen B. Edge, Lawrence J. Sclin, David S. Rokinson, Alison Estabreck, Richard E. Fine, Gini F. Fleming,
Silvia Formenti, Clifford Hudis, Jeffrey J. Kirshner, David A. Krause, Robert R. Kuske, Amy S. Langer, George W. Sledge, Jr,
Timothy J. Whelan, and David G. Plister for the American Society of Clinical Oncolegy

8. Avillry Nodal Iradicton

We suggest thet fl :J:-'.i||:1r}r mdimhampy ot be qiven r-::lutina|y to pafients undargoing mrnp|a’re ot evel /) u:-:i||ur;f dissachon. There is insufficiant
avidanca fo maka suggestions or reccmendalions as fo whether some pafient s.ubgrc}ups might banefit rom UIi”UI';f iradiofion
9. Supracleviculor Nodel Idiction for Peients With Four or More Posiive Avillary Lymph Nodes

The incidence of cinica 5upmdmfi{u|ur filore i 5uH1dan’r|y great in patients wit four or more posifive u:fJ||ur;f nedes fhot we suggest a s.upruduvi{uhr
flold should ba irradioted in allsuch patients

10, Suprackniculor Nodel Irrdiction for Pfents Wi One fo Thvee Posive Aslry lymph Nodss 2 2 2

Thera is insuffcient evidnce o sicle whether o supmdmfi{uhr Bl shauld or should not be used for patients with one fo fhreg posifive U?J”UI’}’ nodes,
11. Internal Mammery Nodal Iradiation

There is insufficient evidence to moke suggeshions or recommendlfions on whether delberate nferno mammary nodel irredicfion should or should nat be
used in any patient subgruup.




EVIDENZE PZ N+< 3
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FATTORI DI RISCHIO PZ N+<3

= Nodal ratio

« Eta 50 aa Grading, LVI, status
recettoriale

« Estensione extracapsulare
» Metastasi linfonodale 2 2 cm

= Entita della dissezione ascellare



The Prognostic Significance of the Percentage of
Positive/Dissected Axillary Lymph Nodes in Breast
Cancer Recurrence and Survival in Patients with One
to Three Positive Axillary Lymph Nodes cancer, 2005

Pauline T. Tru1:|n5|,1||.||.n|."2 ¥
Eric Berthelet, mp. : Cut - off = 25% N+
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Locoregional Fecurrence

Distant Recurence

> 25% N

= 25% N+
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CLINICAL INVESTIGATION

Locomegional recurrence probability

THE RATIO OF POSITIVE TO EXCISED NODES IDENTIFIES HIGH-RISK
SUBSETS AND REDUCES INTER-INSTITUTIONAL DIFFERENCES IN
LOCOREGIONAL RECURRENCE RISK ESTIMATES IN BREAST CANCER
PATIENTS WITH 1-3 POSITIVE NODES: AN ANALYSIS OF PROSPECTIVE
DATA FROM BRITISH COLUMEBIA AND THE M. D. ANDERSON
CANCER CENTER . .
Int J Radiat Onc Biol Phys, 2007

Pavrme T. Truone, M.D., C.M..*" Wenpy A. Woopwarp, M.D., Pu.D..*

Nodal Ratio
0.20-0.29

S S S R S MDACC 22.7%0

# of years from diagnosis to locoregional recurrence



CLINICAL INVESTIGATION Int [ Radiat Qnc Rinl Phys,_ 2009 Breast

PATIENTS WITHT1 TO T2 BREAST CANCER WITH ONE TO THREE POSITIVENODES
HAVE HIGHER LOCAL AND REGIONAL RECURRENCE RISKS COMPARED WITH
NODE-NEGATIVE PATIENTS AFTER BREAST-CONSERVING SURGERY AND WHOLE-
BREAST RADIOTHERAPY p T1 p T2 pN1 VS pNO

Pavuive T. Truong, MD.. CM., FR.CP.C.* Stuart O. Jones, B.Sc..* Hosam A. Kaper, M.D.,

Table 3. Sites of regional recurrence in patients with node-

e negative (N0) and one-to-three nodes positive (1-3N+)
n breast cancer
::.: 044 p =0.001
~ Regional Entire coho | 1-3N+
E 0.3+ Tecurrence (n=5688N_(n=4433) (n=1255
_E 02 Total 155(2.7) 87(2.0) 68 (5.4)
o tane Axillary nodes 90(16)  S0{L.1)  40(32
o 01+ Supra-finfraclavicular 59(1.0) 32(0.7) 27(22)
3 - nodes
8 [nternal mammary 5(0.1) 410.1) 1(0.1)
T : . . ; nodes
00 50 100 150 20 >| Regional nodal site 1(002) 1(0.02) 0(0)

Time (years)




Locoregional Recurrence

Locoregional Recurrence

057

051
0.4 - p=006 044
034 034
0.2 027
1-3N+ No Nodal RT
01+ 014
1-3N+ Nodal RT i
0.0 1 00
T T T T T T T
00 50 100 150 w0 00 50
Time (years)

05=

0.4+ p <0001

0.3+

Grade |l
0.24
014
Grade I/l
0.0+
] T T T T
00 50 100 150 200
Time (years)

0.5+
p p =0.01 0.4 p <0.001
03 ER negative
Age <50
ge<alyrs 02
DI1- [TL]
Age > or =50 yrs ER positive
00-
T T T ] L] ] I 1
100 150 200 0.0 50 100 150 200
Time (yeers) Time (years)
Locoregional recurrence
Hazard ratio
Variable (95% confidence interval) p
Age (v) (<350 vs. =50) 1.58 (1.25-2.0) =(.001
Histology (lobular vs. ductal) 083 (045152 .54
T stage (T2 vs. T1) 131 (1.00-1.70) 0.03
Nodal status (1-3N+ vs. N 1.85(1.34-2.5%) <0001
e Positive 1.64 (1.01-2.49) 002
nodes (=20% vs., =209%)
Grade (111 vs. I/11) 1.96(1.51-2.53) <().001
LV status (positive vs. negative) 1.34 (1.17=2.02) 0002
ER status (negalive vs. posilive) 129 (0901 6%) (KIS
Nodal RT (ves vs. no) 0.59 (038092 002
Systemic therapy 0.59 (0.44-0.80) 0.001

(ves vs. no)



® (linical Investigation

Int J Radiat Onc Biol Phys, 1997

EXTRACAPSULAR AXILLARY NODE EXTENSION IN PATIENTS RECEIVING
ADJUVANT SYSTEMIC THERAPY: AN INDICATION FOR RADIOTHERAPY?

0.4

n
0.2

- e amE®w
e e - a -
s ~ - ~ - =

B e S — —_— = 5 E

B. J. FIsHER, M.D.,* F. E. PERERA, M.D.,* A. L. CookE, M.D.," A. OPEITUM, M.D.,}

OVERALL SURVIVAL COMPARISON OF EXTRANODAL: NO OR YES
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Table 2, Sites of recurrence by extranodal extension in patients Table 3. Paterns of firstrecurrence based upon extranodal extension and number of positve axillry nodes

who received chemotherapy/tamoxifen only

—

Exira nodal extension (n = 82)

Extranodal No extranodal T
i extension Experienced 1-3
Site n=SUTZ gl recumence Nodes 24 Nodes
3_1 Bl
m;m 17/172 (10%) Local first recurrence by extra nodal extension and # positive axillary nodes
Breast 051 (18%)
Chest wall BI120 (7%) Yes 9(23.7%) §(19.5%) 18 {16.1%) 9(15.0%)
ey T AT . » .
I{;ﬁlla 6172 'E 4%) Regional first recursence by exira nodal extension and # positive axillary nodes
5 lavicular nodes 10/172 (6% .
el ammary 0 e 9379 6 (146%) 15 (1343) 6 (13.%)
nodes 72 (<1%)  No b 3 91 52
Multiple U172 (<1%) Distant first reeurrence by extra nodal extension and # positive axillary nodes
Locoregional 2172 (1%:)
Distant metastase 1172 (T%) : .
Locoregional and distant mnew Y 8080 6 (146%) Ll H(133%)
No recurrence o) 120172 (70%)  No 9 3 4 5l

Table 6. Univariate analysis of prognostic factors for acroarial
survival within the extranoudal extension Eroup

Factor Log rank Wilcoxor
Type of mastectomy 5836 .9 15
Age 0.3302 0,2 150
Tiumaor size Q5187 D.5705
# Positiwve axillary
naoxdes aal37 l:].-D{'.I'-ELS.

*Extent exiracapsular
LCExtension {(gross

VE, MICroscopic] 0922 D ORAR
5 LBt | LB
o Ideal dose intensiny 04727 DGHE
ER neganve o0 DD O DHDHOES
FHK negative aa21r LR e
ER and PR negative O3S Ik, MO0 T

w .—



ECE

= fattore prognostico avverso (non indipendente)
X sopravvivenza e recidiva locale

» In ECE + |lo status ER-/PR e N +> 4 sono
fattori avversi x la sopravvivenza

« ECE + raddioppia % di recidiva su
mammella, parete e sovraclaveare
indipendentemente dal N + ascellari



QUALI PZ N+ < 3 alto rischio ?

= 448 pz N+< 3 no RT su sovraclaveare

N mediano di 17 Ins escissi ( 5-53)

CT nel 99% pz

144 pz con RT adiuvante

recidiva 101 pz ( 22.5%) in cui 8.7% svc

Yu JI, Int J Radiat Oncol Biol Phys 2010 Mar 13 [Epub ahead of print]



cuntcas ditel Radiat Oncol Biol Phys 2010 Mar 13 [Epub ahead of print]

DETERMINING WHICH PATIENTS REQUIRE IRRADIATION OF THE
SUPHACLAVICULAR NODAL AREA AFI'ER SURGERY FOR N1 BREAST CANCER

Jeorc I Yo, MDD Won Park, M.D., PR D Seurs Jag Huw, MDD, Pu.D_F Doo Ho Cron, MDD,
- - - - f

— - B w o . - - — T = - . - - - T = .- - - - -

Table 3. Prognostic factors of SCRFS mie

oy SCRES p Value invasione linfovascolare p <0.001
Vanable 1:.1Le (%) Univariate Multivariate
Age 06367 02811
<35y 9256 ECE p <0.0001
=35y 42
Location 0.0060 01748
Inner RB43
Oth a4.7 HivH -
]:[i.!iltﬂ.l.":r;}' * 0019 04947 numero Ins pOSItIVI p — 0-0003
Invasive ductal 925
Other 928
Pathologic T stage 00019 00975 N . s w
TR 933 livello dei Ins positivi p =0.012
3 633
Grade 0.729 08259 - ' 100 —+— Lietnirediati 1 High sk poop
1-2 933 +=Low nisk: group ! ;ﬂh”“""‘““mmumm,
3 920 (b w=]sformediata o High rsk pro - H e
Hommone recepor 0.8414 06182 10015 ' %
Positive 929 . ] TR e SR 1 80
Negative 926 [E k k“' — i
Lymphovascular inmvasion <1 (KM <LK 1 -
Positive B30 i 4
Megative 48 1 . 6l 4
No. of positive ALN <0} (WM 00003 04 ,E
1 983 - £ 8-
23 86.3 P %
Highest level of positive <0.0001 00120 E 5 A 5 aa SCR A -
ALN ¥
I 938 B ol 304
i 404
M-I 747 o
} o 1 2
Fcrc.‘c:tlﬁr of positive <. (KM (L0504 i 304 72‘9% Se FP > 2 el
. 1 10+
=20% 954
>20% 82.1 e 96:8% se FP < 2 ol p|<| |0.|0|0|1|
Exracapsular extension sin 00001 <0.0001 10+ 0 12 24 36 45 60 72 &4 96 108120 132 14 156 168
Negative 940 |- . e Months

LN L L LN L | |
012 24 36 48 60 T2 84 96 108 120 132 144 156 168



RT SOVRACLAVEARE

= Siraccomanda nelle pazienti N+ >4 Ins
= Evidenze in pazienti N + <3 Ins

da considerare se
v ECE
v Nodal ratio > 25% C_FP>2 D
v Eta premenopausa
v ER/ PR negativi
v Invasione linfovascolare




RT ASCELLA

Non e giustificata se dissezione
ascellare adeguata ( 7-10 Ins) ed
indagati i livelli I-ll indipendentemente
dallo stato N+ (asco 2000, EUSOMA Working Party 2002)

E’ giustificata in assenza di clearance
ascellare o se vi e residuo di malattia

Da valutare dopo LNS + (calper, irosr,2000)

RT in ascella N+ e efficace quanto la
chirurgia - linfedema ?-

( Veronesi,Annals of Oncology 2005)



N2a Int J Radiat Onc Biol Phys, 2003_

CLINICAL INVESTIGATION st

RISK FACTORS FOR REGIONAL NODAL FAILURE AFTER BREAST-
CONSERVING THERAPY: REGIONAL NODAL IRRADIATION REDUCES
RATE OF AXILLARY FAILURE IN PATIENTS WITH FOUR OR MORE

POSITIVE LYMPH NODES

Inga S. Gritrs, M.D_* Larry L. Kestiv, M.D__* Near Gorpstemn, M.D..7

Sopravvivenza attuariale a 10y pz N+

= <6 Ins escissi =33%
= 6-10 Ins escissi = 63%

« > 10 Ins escissi = 65%

p= 0.05
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RT CMI Int J Radiat Onc Biol Phys, 2000

CLINICAL INVESTIGATICOMN B

SHOULD INTERMNWNAT. AWMAMWNDMARYSY LYMMPH INODES INS BREREAST CANCER BE
A TARGET FOR THE READIATION ONCOLOGISTT

Gary IV FREEDMAM, WD * BarBara .. FowBLE, WD * MNioos INICOLAOLT, DWil» ™
ELrm BR. SiGURDsSCH. MDD, hMicHAEL H. TOROSLAN, DAD. T DAAaRCTA C. BorRaas, I‘-.d:IZ:I,Jr AN
Jorrd P. FIOFFRA™. AT T

FDepartment of Fadiation Oncology, and "TDepartment of Surgical Oncology, Fox Chase Cancer Center, Philadelphia Pa

Table 1. Inedence of pste temal mammary fonodmodes m operale bt cancer by amlay node st and prmary fmor Status ascella & CMI+
ezt
Ax NO CMI + 6-9%
DY poatre () Ax N + CMI + 28-52%
Al negame Al oo T & CMI+

Jene ol O T by (d 0w T TT-T2 — CMI + 12-15%
T3 CMI + 28-48%

(i [ i I £\ U T

sz (1) I I /;\ R pN & CMI+

ey (1 1y S Y T T

Lomad () T . 3| b n oy PNO CMI + 2
Ioptnai ) )3 il el g 5 3 PNT = CMI+ 19%
Gt (1) 1) - - 5|l -| - - 4 PN2 CMI + 52%
e I TR \i/ |

e (5 - - -




CMI-STUDI RANDOMIZZATI

Radical mastectomy Radical mastectomy
+ IMN uradiation®
Senes # DM 05 # DM 05 Follow-up
Fisher et al (39) 470 40% 56% 633 32% 2% 5 years
p=N5
Hest e al. (40)
Stage [ 170 — 60% 186 —_ T0% 15 vears
p=0.08
Stage II 93 4%’ 42% 91 50%" T 15 vears
p=N§ p=015
Palmer & Fibewro (41)
Hode - 139 — 16% 142 — 26% 30 vears
p=1013
Hode + 243 — 8% 217 e 30 vears
p=017
Amagada er al (42) 41% 1% 3% 31 35% 4% 15 vear crude
p=022 p=029
Veronez1 et al. (44) 23 — 48% (DFS) 234 —— oonlDrar 10 vears
p=N3

Nessuna differenza significativa



STUDIO RANDOMIZZATO MULTICENTRICO
P. Romestaing , Annual ASTRO Meeting 2009, proceedings Abs 1

= Fase lll, RT su parete, ascella, svc *
cmi

« Stadio I-ll mastectomia
« Eta> 76 aa, N+
= tumori centrali / interni #da N

. 1334 pz (75% N +)



P. Romestaing , Annual ASTRO Meeting 2009

Sopravvivenza a 10 aa

RT si CMI 63%

—)

RT no CMI 60%

Nax+ vs Nax- -

T Qevs Qm/l

~~

. p=0.8762

—

_  nessuna differenza

CMI va irradiata se positiva
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| VOLUMI

I oco-regional conformal radiotherapy of the breast: delinecation of the
regional lyvimph node clinical target volumes in treatment position
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Lymph node region  Anatomical location

Axillary LM
Lateral

Pecinral

Subscapular

Ceniral

Apacal

R&O 2004

5C LN=
M chial
Almg the lateral pant of the axillary v.: from the
tendon of the kibssmus dord m. o the termination
of the toracoacromial v. (medial of the pectorals
ET 1L ),
Arpund the lateral thoracie vessels: along the lateral
border of the pectoralis major and miner m.
Arpaind the subsc apular vesse k and i thoracodorsal
branches: along the lateral border of the subscapulan 1_seral
IEl.
Associated with the axillary vessel behind the
pectoralis minos m.: centrally in the axills.
Ventral and superior of the medial part of the axillany 1C LNs
v.: proxmal of the termination of the
tharacoacromial v. (o the apex of the axilla, ying
posterior and medial of he medial border of the oy
pectoralis minod m. and caudal and ventral of the
subelavius m., eminating in the sibclavian suwnk:
along the subclavian v. 1o the jugulo—sube lvan

jﬂlﬂﬁml- Interpecioral LNs

[nferior jugulsr nodal chaine in the carotid shesaih,
espeecially lateral and posderior of ithe lower iniemal
Jupnlar v, dorsal of sernoe edomeastosd me anad
candal of the miemmedise endon of the cmohyoid
m. {lower border criondd canilage).

Mexdial pan iransverse ocarvical nodal elsain: along
the medial pan of the ransverse cervical vesse|s
{branches of the e stermal jugolar v. and Syynooe rvical
runk), ventral of the scalenus anteror m.., dorsal of
stermocledomagodd m.

Lateral part transverse oarvical nosdal elain: along
the laeral pan of the ransverse cervcal vessels,
lateral of the femocleldomastold m., ventral of ithe
scalenns madivg and levalor scapulse mim., candal
and veniral of the omohyod m

Along the oephalic v, in the de opectoral rHangle
iMaolrenheim's groove): between the pecioralis
major m., delodd m. and clavicle, medial of te
ooracd paocess.

Small LN= {1 -5 mm sime) lateral or madial of IV,
o the endothar acic fascta of Fansversus thoracisim.,
veniral of the paretal pleowrs deaining o the
bronchomedizstinal rumk, temimting in e
Jug o —snbelavian jnne Bon.

Along the pecioral branches of the thoraooaomsmial
viesgels, beoween the pectoralis major and minor m
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Gunidelines for delineanng fe anaimical boundares of the regimal Iymph node clineal trget volome s a0 restmen podtion)

(ranial Canddl Vental Domd Laml Wlednl
Andlla level | Cands] CToshice emdon ~ Canddl CTehice feeedge pecomalis Skm” Domal border axillary vessels,  Laxiswmmsdors m, eresmajw Biceps brackii m, conobachials
btemmm dorg m. major m, canch] CTeslice sbecapnlx suwcamly m, eTEE mefor m. mn:njn]um." m.., |zeal horder pectorales mm.” md
m m heast
Ailla beved 11 Cramial CTelice millory  Camdal CTeslice fee edge pecioralis  Dorml mface eciomlis  Dowal border mollary vessels, v,  Laimal border prrionls mnor Mednd horder pecioralis minorm.?
ek Minar m minr m SATLAN ANETiOT m m*
Alla level 111 Cands] CT-glice corwoid  Candal CTeshiee axillary v. Dormal mface peciomalis  Ventral homder mobehivins m, Meadul border peermabisminarm. Clivide, rib, lateral border jupalo-
fincinfing mbchvim  process Major m. dorsal horder mihdavian v. and sohclvian onction
k) amilary vesels, b
Medn] 3C s Condh] CTeslie mmid — (ramal CToslie ogub-mbclivin  Doral miface Dozl bordes imierma] comtd ., L ateral horder Wi adge imermal @moid o nd
e Jmction, cands] CT-clice exiemal demodeidmasnidm venmal horder wolenws amenior semockidomasinid m. and inerma] jogolar v.
Jagular v, m sl antenaor m.
Laiem] 3C [ Ks Cramia] CTeshice Candal CTeslice eviernal pugnlar v,  Clivicle, siin Veniral surface omohyoid m, Clrvide, tmperims m Lateral horder semoc]adomasinid m.
i frviiid m. manverse ervical vesek levator soaealae m_, aralerm and sralems anerior m
medmsm.
L Lks CT-dicecandolindelinid  Camdal CTeslice corroid poes Peaolis mjorm_siin  Chvide, mbclvis m Medin] border coracoid process,  Sldn, o0 pecionlis major m o
m penali mnorm. ad chivick
coracobrachialis m.
hepainal LKs Cramia] CTeslice Candal CTeslice pecioralis mnor m. Dorsal soface peciomalis Vemiral suface peciomfisminor — Latera] boxder peciorabis minorm. Medinl border peciomlis minor m.
toracmanmial vesls Majw m. m.
N Cramial CTeslie b= Cramial CTeshee b Doral mface peciomalis — Plewra or Smmfat sme doralof 5 mm laem] of MV, laeal § mm media] of IM VY, medial horder
s i junction majw m., doral mrfae MV horder of hackineephalic v. hackinephalic v
Semum

LNs, lymph nodes; SC, iprackivieular; IC, infmelaviculsn, m, musele; mom., miseles: 3., anery; v., vel IMK, niemal manmary nodes; MY, intemal mammary vesels,
* = Smm ventral of axdllary vesels,
" 2 5 laiem-dorsal of thvaoodonal and adllary vessels
® Poaition of lateral thoracie vesseh.

CATL BT (Mgl §e Aopeewg pun dodneay ooy « 7e e rweay ey T
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Contouring Comments:
Regional Nodal Volumes

a- Supraclavicular caudal border meant to approximate th
superior aspect of the breast/ chestwall field border

Breast Cancer Atlas for Radiation
Therapy Planning:
Consensus Definitions

b. Axillary level I caudal border is clinically at the base o
the anterior axillary line

¢ Axillary level II caudal border 1s the same as the crania
border of level 1
d- Axillary level III caudal border is the same as the

Overlying principles: Nodal volumes cranial border of level II

¢- Internal Mammary lymph nodes: encompass the
internal mammary/ thoracic vessels

Regional nodal CTV:

— Nodal volumes contoured for targeting will : :
. . . Ju.nc.tion of ternoclei . cof SCM |
depend on the specific clinical case Supra- | fdlle ey g Aot S5 e

clavicular ! coudaledge | (SCM) | i Condal:

Regional Nodal Contours: Anatomical Boundaries
Cranial Caudal Anterior Posterior Lateral Medial

{ Crapial: lateral |

m trachea

i muscle (m.) | : junction 1% rib-

— Constders consensus definitions of anatomical ; %
borders (see table) Axlla |\ @mior | I aheesl oot ol

Level I subscapularis | dorsi m.
— The three levels of the axilla can overlap 5 |
5 Axilla- 1 surface Pec. intercostal . border of
caudal to crantal level I1 | ofrc v S5 el

— “Axillary apex” was constdered level I11 Axilla- Al vl posterior

i surface Pec. | intercostal !
: muscles :

level III

of the axilla

Internal
mamiary




Supraclavicula
Axilla level
Axilla level
u Axilla level
¥ |nternal mammar
Chestwal
Hea

Supraclavicula
Axilla level

Axilla level
[ ] Axilla level 1
B |nternal mammar:
Chestwa

Hea







PLANNIG 3D
MM + SOV

TECNICA EMICAMPI
ISOCENTRICA

2 CAMPI CONTRAPPOSTI
ANGOLATI

FOTONI 6-10 MV

2 Gy/ 24 fr




SOVRACLAVEARE+ASCELLA
Moran, SRO 2009
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CLINICAL INVESTIGATION Breast

BREAST CANCER REGIONAL RADIATION FIELDS FOR SUPRACLAVICULAR AND
AXILLARY LYMPH NODE TREATMENT: 15 A POSTERIOR AXILLARY BOOST FIELD
TECHNIQUE OP TIMAL?

(c) IMRT



CATENA MAMMARIA INTERNA

FOTONI + ELETTRONI/ ELETTRONI




CATENA MAMMARIA INTERNA

PARETE e CATENA MAMMARIA INTERNA
SOLO CON ELETTRONI

PARETE e CATENA MAMMARIA INTERNA -
CON TECNICA MISTA: FOTONI + ELETTRONI



A = CONVENZIONALE
IMRT

B= PROTONI
& PROTONI C= IMRT1
D= IMRT2

Lomayx, Int J Radiat Oncol Biol Phys 2003
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IMRT

Buona copertura ma perdita di dose
nel preservare gli OARSs

PROTONI

Migliore copertura e
risparmio OARS



TOSSICITA’

OAR DANNO

PLESSO BRACHIALE EDEMA ARTO

RT AX - SOV
TESTA OMERALE EDEMA BASE COLLO

VENTRICOLO SX RT CMI ISCHEMIA CARDIACA

Acta Oncologica, 20103 49: 24-34 informa
British Journal of Cancer (2009) 100, &1 | -816 healthcare

& 2009 Cancer Research UK All nghts reserved 0007- 052008 $32.00

www.bjcancer.com

ORIGINAL ARTICLE

Radiation to Supradavicmar and internal mammary |ymph nodesin  Toxicity at three years with and without irradiation of the internal
mammary and medial supraclavicular lymph node chain in stage I to

breast cancer increases the risk of stroke III breast cancer (EORTG trial 22922/10925)

G Nilsson™', L Holmberg™, H Garmo®”, A Terent" and C Blomqvist' OSCAR MATZINGER"2 IRMA HEIMSOTH?, PHILIP POORTMANS®,



Table 4 ORs and 5% Ck for stroke and subtypes of stroke associated with adjuvant therapy

Cerebral Isc hagmic stroke and
haemorrhage, ill-defined cerebrovascular
Cases Controls Stroke, age adjusted age adjusted lesion, age adjusted
N (%) N (%) OR 95% CI OR 95% ClI OR 95% CI
RT
Mo 125 (443 21 (32.3) ref ref ref
Yes I57  (55.7) 191 (67.7) 085 (056, 1.30) 1.3% (038, 507 079 (050, 124
RT
o RT 127 (4500 92 (3LE) ref ref ref
RT, except IMCSCL 58  (206) 57 (344) 045 (025, 079 | 52 (035, 659) 034 (018, 0.65)
RT to IMC/SCL 37 [(344) 93 (3300 1.32 (080, 2.19) 123 (025, 598) 133 (077, 228)
RT
Mo RT and RT, except IMCSS IB5  (B5.6) 189 (67.0) ref ref ref
RT to IMCSSCL 37 (344) 93 (33.0) | 78 (1.13, 2.82) 100 (0325, 4010) 153 (1.18, 317
Table & ORs and 95% Cls for stroke in association with daily fractior
radiation doses
Case Control OR Age adjustec - -
S Rischio stroke correlata al
Mo RT |84 |83 ref

« o oe0o  frazionamento giornaliero
16=33 Gy &4 49 26l (148, 4.60) o o -
o s o795 non alla lateralita di malattia

LUinclear 3 0

Diaily fracion radiation dose SCL

Mo R |B3 190 ref

= o0y |9 i3 054 [CI.E]. | .E‘ij

16-39 Gy 45 34 214 LI.I':..'j.‘:i‘:ij

=4 Gy 32 23 406 (1.85, 8.54) e

Unclear 3 0 British Journal of Cancer 2009

Cl=confidence interval IMC =intemal mammary cdhaie OR =odde ratio; RT =
radiotherapy: SCL = supraclvicular,



Table VI. Correlation between toxicity and WHO performance status deterioration at three years

ﬁig&ﬁﬁ Deterioration
Deterioration by vear 3 (N=3036) LT
N (%) N (%) OR 95% CI P-value
Any lung toxicity
No 2072 (91.5) 276 (8.5)
Yes 84 (00.3) 0(0.7) 119 0.50-2.41 0.62
Lung Fibrosis (to year 3)
No 2006 (91.5) 280 (8.5)
Yes 56 (01.8) 5(8.2) 1.02 0.40-2.50 0.96
Missing 4 (100.0) 0 (0.0)
Cardiac Fibrosis (to year 3)
No 3038 (01.4) 285 (8.6) Too small
Yes 11 (100.0) 0 (0.0) sample for
Missing 7 (100.0) 0 (0.0) testing
Evidence of cardiac disease (to vear 3)
No 2080 (01.0) 265 (8.1)
Yes 38 (76.0) 12 (24.0) 371 1.00-7.24 <0.0001
Missing 20 (78.4) B (21.6)

EORTC 22922 Acta Oncologica 2010

Tossicita polmonare

4% vs 1.3 %

p <0.0001

Tossicita cardiaca

0.3% vs 0.4%

P =0.55

Nessun impatto sul PS



CONCLUSIONI

EDITORIALS

More Evidence That Locoregional Radiation Therapy
Improves Survival: What Should We Do?

Tﬁ'”f}ﬂn lehf;il'“” Mﬂ!‘k LEW!HE Journal of the National Cancer Institute, Vol. 97, No. 2, Janvary 19, 2005
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