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Partial breast irradliation
DEFINIZIONE

drradiazione del letto tumorale con
margine di sicurezza dr2 cm, sede a
pl udé el evato ri s
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Pbi Razionale

L 0 -85% delle recidive si manifesta su sede iniziale
malattia *

Clark JNC/84:683, 1992
Liljegren JCO17:2326, 1999
Veronesi Ann Oncol 12:997, 2001

In pazienti sottoposte 0 meno a RT, uguale incidenzadi
recidivaal di fuori dellasedaniziale e nellamammella
controlaterale

Fisher,Cancer57:1717, 1986

Veronesi NEJM328:1587, 1993
Liljegren JNC/86:717, 1994
Clark JNC/88:1659, 1996

LOi rradiazione del | a
essere superflua 1n
pazient
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Vantaggi della PBI rispetto al trattamentc
convenzionale:

Riduzioneintervallo con chirurgia

5Rldl;Zlonedelladuratatotale del trattamento (overalltime 1-
99

Riduzione dlsaﬂl logistici / costi (possibile miglioramento
dellaQ. of L. d epa2|ent|

Riduzionedellelisted 6 a tnei Eenta di Radioterapia

Maggior numero di pazienti sottoposto a trattamento
conservativo

Eliminazioneinterferenzecon la chemioterapia(timing)

Ipotizzabile piu bassaincidenza di recidiva rispetto ad un
frazionamento convenzionale, per una riduzione del
processali ripopolazionecellulare

Riduzione degli effetti collaterali rispetto al trattamento
standard evidenti prevalentementan pazienticon mammelle
voluminose
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CONSENSUS STATEMENT

Accelerated Partial Breast Irradiation Consensus Statement from the

American Society for Radiation Oncology (ASTRO)

Benjamin D) Smich, MD, Douglas W Arthur, mMD, Thomas A Buchholz, MD, Bruce G Haffry, MD,
Carol A Hahn, MD, Patricia H Hardenbergh, MD, Thomas B Julian, MD, Lawrence B ‘*-IuL.x MD,

Dorin A Todor, rhD, Frank A Vicini, mMD, Tuu:_:th} | Whelan, MD, Julia White, MD, Jennifer Y Wo, MD,

Jay R Harns, MD

Patient Selection Criteria

ASTRO guidelines ASTRO ASTRO
strict “with caution” on trial
Age = 60 50-59 = 50

Diagnosis

Invasive ductal,
mucinous, tubular, or

Invasive lobular, EIC
< 3 cm, limited or

Extensive LVI,

pure DCIS > 3 cm,

colloid, no EIC or LVI, focal LVI, ER (-), neoadjuvant
ER (+) DCIS < 3cm chemo
T > 3cm, T3, T4 or
:;‘:r cUnifocal, < 2 cm 2.1-3cm cmultifocal,
multicentric
Surgical
margins =2 mm <2 mm (+)
Nodal N(+) or
Nodal NO or IHC (+) only (+)

undissected

Vol. 209, No. 2, August 2009



Be PBI: criteri di inclusion@restitivi)

Recentemente ¢ stato pubblicato un Consensts Statement dell ASTRO (American Soctety for Radtation Oncolo-
oy) e ha stabilito 1 eriter di chusions per [a PBI, da seauire al di fuost de tefals clnied (7),
Sono considerate idoneg alla PBI le pazienti che presentino tutte e segueni caratteristche:
- 1ipo istologteo: caretnoma dutale tvastvo (o ali tipt stologict favorevol, che comprendono 1l mucinoso, 1
tubulare ed 1l colloide)
- (ualstast gradime
- stadio T1, pNO (&, 1+) documentato sb infonodo sentinella o issezions linfonodale ascellare
- tato recettoriale: ER +
- Unicentrico & cinicamente vnifocale, con dimensioni complesstve < 2 cm ([a multifocalta microscopica  conset-
fifa)
- maroind di tesezione negativi (2 2 mm)
- assenza di estesa componente n st (2 25%) & i tnvasione lifo-vascolare
i - assenza df chemioterapia neoadiuvante
. - ¢t 260 annd
- assenza i mutazione BRCA1-2

La Radioterapia dei
Tumori della Mammella

Indicazioni e Criteri Guida




PBI: criteri di inclusion@meno
restrittivi)

3000 considerat e oelusions meno sty a valbtas 1 modo cavtelatvo al i oor e sl el
00 oot el umiero mutat d Gl portat i ez, sguent
La Radioterapia dei - tipoisologco:caettoma obulae vastv, DCTS puro (¢ 3 o)

Tumori della Mammella - saioT0e T (<Tem)

- Shtoroetorle ER -

- Clnicameate vl con dmensiont complesstve comprese tra 2. ¢ 3 e (o moltfocalita mitoscopica ¢

Indicazioni e Criteri Guida

comsentia)
- Mo “elose* (<2 )
- resenza i etesa componente 10 S cf dimension €3 e
- 1vasione nfo-vaseole [mufaa o focele
oy - ot 3039 gy

Gruppo di Lavoro AIRO per la Patologia Mammaria

(o Autrt sotofneano che tal et non Sono applicabl all pazientssotopost a JORT, t guanto 1 quaco
natnlowico definitve non o essere il nviona de] rattameato




Partial breast irradiation risultati disponibili

Studi fase Il con corretta selezione pazienti : controllo localé
equivalente a RT standard, buon risultato estetico

Partial Breast Irradiation as Primary
Treatment = 2 Yr Median Follow-Up

Site / Study # Follow-up | Local recurrence
Patients (mos.) rate

William Beaumont 199 65 1.2%%

Ochsner Clinic 65 2.0%

Virginia Commonwealth 42 0.0%

NIO— (Hungary: Phase I/II) 60 4.4%
NIO — (Hungary: Phase III) 30 1.1%
Tuft’s/New England Medical Ctr. 33 4.0%
Keisch et al. (multi-institution) 30 0.0%o
RTOG 95 -17 44 3.0%

University of Kansas 37 0.0%

PPOOPOPIVPOIPOIIIVIIIOIVSPWEE

Cionini (Florence, Italy) 27 4.4%
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: ‘ CLINICAL INVESTIGATION

FIVE-YEAR ANALYSIS OF TREATMENT EFFICACY AND COSMESIS BY THE
AMERICAN SOCIETY OF BREAST SURGEONS MAMMOSITE BREAST
BRACHYTHERAPY REGISTRY TRIAL IN PATIENTS TREATED WITH ACCELERATED
PARTIAL BREAST IRRADIATION

Frank Vicwt, M.D.,* Peter Bemscon, M_D_,1 Corar Quiet, M_D-,* Marg GITTLEMAN, M. II).,E
Vic Zanwas, M.D..| Ricky Free, MDY Par Warrworms, M.D_.* Henry Kuerer, MLD. **
Bruce Harrry, M D! Martm Kesca, MDY anp Mavreew Lyoen, M.S. ¥

*Depanment of Radiation Oncology, William Beaumont Hospital Royal Oak, MI; qu:l.m-tm:nt of Surgery, Dallas Breast Center,
Dallas, TX; *Arizona Breast Cancer Specialists, Scottsdale, AZ; 'Department of Surgery, Sacred Heant Hospital, Allentown, PA;
' Department of Surgery, BreastCare Centerof the Southwest, Phoenix, AZ; "The Breast Center, Marietta, GA: *Nashville Breast Center,
Nashville, TN; **Department of Surgery, M.D. Anderson Cancer Cenier, Houston, TX; " Robert Wood Johnson University Hospital/
Cancer Institute of New Jemsey, New Brunswick, NI, FCancer HealthCane Associates, University of Miami Hospital, Miami, FL; and
“Bio5tat International, Tampa, FL

Purpose: To present S-yvear data on treatment efficacy, cosmetic results, and toxicities for patients enrolled on the
American Society of Breast Surgeons MammoSite breast hrachy therapy registry trial.

Methods and Materials: A total of 1440 patients (1449 cases ) with eary-stage breast cancer recaving hreast-con-
serving therapy were treated with the MammoSite device to deliver accelerated partial-breast irradiation ( APBIL)
(34 Gy in 34-Gy fractions). Of 1449 cases, 1255 (87 %) had invasive breast cancer (IBC) {median size, 10 mm) and
1% (13%) had ductal carcinoma in site (1C1S) (median size, 8 mm). Median follow-up was 54 months.

Results: Thirty-seven cases (2.6% ) developed an ipsilateral breast tumor recurrence (1B TR), for a 5-vear actuarial
rate of L85 (A86% for IBC and 339% for DCIS) Megative estropen receplor status (p = 00011 ) was the only
clinical, pathologic, or treatment-related variable sssodated with IBTR for patents with 1BC and young age (<50
years; p= LINAG) and positive margin status (p = 00126) in those with DCIS. The percentage of hreasts with gooed!
excellent cosmetic results at &l months (r = 371) was WL6% . Sympiomatic breast seromas were reported in 13.0%
of cases, and 23% devdoped fat necrosis. A subset amalysis of the first 400 consecutive cases enrolled was per-
formed (352 with IBC, 48 DOCIS)L With a median follow-up of 60.5 months, the S-year sctuarial rate of IBTR
was JI,

Conclusion: Trestment efficacy, cosmesis, and toxcity 5 years affer treatment with APBI using the MammoSite
device are pood and similar to those reported with o ther forms of APBI with similar follow-op,. © 2010 Elsevier Inc

Bresst-conserving therapy, Brachy therapy, Radiation, Partial-breast irrsdiston. Mammosite, Breast cancer.




Five-year analysis of treatment efficacy with APBI @ F. Viciv et al.

Table 8. Contemporary Phase III trials of accelerated partial-breast irradiation

@sc 111 Trial > N Control arm Investigational arm

NSABP B39/RTOG 0413 (US) 50-50.4 Gy WB + 10-16 Gy boost (1) Interstitial brachytherapy, or
(2) MammoSite, or
(3) 3D conformal EBRT
Medical Research Council (UK), WB 2.67 Gy x 15 (/) WB 24 Gy x 15;PB 2.67 Gy x 15
IMPORT LOW (2) PB only 2.67 Gy x 15
European Institute of Oncology 50 Gy WB + 10 Gy boost Intraoperative
(Milan), ELIOT Single fraction EBRT
21 Gy x 1
University College of London 1600  WB radiotherapy (per center) + boost Intraoperative
(UK), TARGIT Single fraction EBRT
5Gy x 1
Canadian Trial, RAPID 2128 WB 42.5 Gy in 16 fractions or 3D-CRT only
50 Gy in 25 fractions = 10 Gy boost 38.5 Gy in 10 fractions
National Institute of Oncology 258% 50 Gy WB (/) Interstitial brachytherapy
(Budapest) (52Gy x T)or
(2) Electrons (50 Gy)
European Brachytherapy Breast Cancer  1170%  50-50.4 Gy WB + 10 Gy Boost Brachytherapy only
GEC-ESTRO Working Group 32.0 Gy 8 fractions HDR
30.3 Gy 7 fractions HDR
50 Gy PDR

Abbreviations: NSABP = National Surgical Adjuvant Breast and Bowel Project; RTOG = Radiation Therapy Oncology Group; US = United
States; WB = whole breast; 3D = three-dimensional; EBRT = external-beam radiptherapy; UK = United Kingdom; IMPORT LOW = intensity-
modulated and partial organ radiotherapy, low risk; PB = partial breast; ELIOT = intraoperative radiotherapy with electrons; TARGIT = tar-
geted intraoperative radiotherapy; RAPID = randomized trial of accelerated partial breast irradiation; 3D-CRT = 3D conformal radiotherapy;
GEC-ESTRO = Groupe Europeen de Curietherapie European Society for Therapeutic Radiology and Oncology; HDR = high dose rate; PDR =
pulsed dose rate.
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. . . INTERNATIONAL JOURNAL OF
Hungarian Trial ke

Polgar G, et al LIROBP 69:694, zoor gl (1[I 1] 0nm|0gy

BIOLOGY*PHYSICS

Official Journal of the Amerian

Society for Radiation Oncology \

Volume 69, Issue 3, Pages 694-702 (1 Movember 2007)

Breast-Conserving Treatment With Partial or Whole Breast Irradiation for Low-Risk Invasive Breast
Carcinoma—>5-Year Results of a Randomized Trial

Csaba Polgar, MO, F’h_D_*E, Janos Fodor, M.D., Ph.D., D.8c.*, Tibor Major, M.Sc., Ph.D.*, Gyoray Németh, M.D., Ph.D., D.Sc.
* Katalin Livey, M.D.*, Zsolt Orosz, M.D., Ph.D.L, Zoltin Sulyok, M.D£, Zoltdn Takacsi-Nagy, M.D_, Ph.D.*, Miklés Kasler, M.D., Ph.D.
*

Received 30 November 2008; received in revised form 8 April 2007, acocepted 10 April 2007. published online 24 May 2007.

Purpose

To report the 5-year results of a randomized study comparing the survival and cosmetic results of breast-conserving treatment with
partial breast irradiation (PBI) or conventional whole breast irradiation (WBI).

Methods and Materials

Between 1998 and 2004, 258 selected patients with T1 N0-1mi, Grade 1-2, nonlobular breast cancer without presence of extensive
intraductal component and resected with negative margins were randomized after breast-consering surgery to receive 50 Gy/25

fractions WBI (n = 130) or PBI (n = 128). The latter consisted of either 7 = 5.2 Gy high-dose-rate (HDR) multicatheter brachytherapy
(BT, n = 88) or 50 Gy/25 fractions electron beam (EB) irradiation (n = 40).



INTERNATIONAL JOURNAL OF

P e — —
== Radiation Oncolooy  IEsCpM

BIOLOGY*PHYSICS Pa/garC, et al IJROBP 69,694, 2007

Official Journal of the American i
Society for Radiation Oncology ™' ll

Results

At a median follow-up of 66 months, the 5-vear actuanal rate of local recurrence was 4.7% and 3.4% in the PBI and WBI arms,
respectively (p = 0.50). There was no significant difference in the 5-year probability of overall sunaval (34.6% vs. 91.8%), cancer-
spectic sunival (98.3% vs. 96.0%), and disease-free sunval (88.3% vs. 90.3%). The rate of excellent to good cosmetic result was
17.6% in the PBI group (61.2% after HOR BT: 70.0% after EB) and 62.9% in the control group (52.2% after telecobalt; 65.6% after 6-
3-MV photons; gy es = 0.009).

Conclusions

Partial breast imadiation using interstitial HOR implants or EB ta deliver radiation ta the tumor bed alone for a selected group of early-
stage breast cancer patients produces 5-year results similar to those achieved with conventional WEI. Significantly better cosmetic
outcome can be achieved with carefully designed HOR multicatheter implants compared with the outcome after WEI
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Il trattamento deve essere

considerato ancora sperimentale
e condotto nel
studi clinici, approvati da
Comitati Etici, dopo aver
ottenuto il consenso
informato della Paziente
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APB/- Accelerated Partial
breast /rradiation

modalita tecniche

A BCT
A Interstiziale (ario dose rate , imp. permanenti,

A Mammosite _ _ .
. . Considerevole diversita:
A Fascesterni .
A della quantita di tessuto

A tecnica3DCRTo IMRT mammario irradiato
A Protoni 4 della distribuzione di dose

=® A IORT

= ® A con elettroni (Acc. Lin., macchina dedicata)
A con fotoni RX bassa energia (PSR)




Partial breast irradiation
Brachiterapia interstiziale

Inserzione cateteri
Intraop. 0 Postop.entro

8- 12 settimane dalla Chirurgia

Caricamento dopo
esame an. patol. del
pezzo operatorio

Copertura del
guadrante a tutto
spessore

Calcolo della dose alls
peri feri a




SISTEMI DI IMPIANTO DELLE SORGENT
BRACHITERAPICHE

Obbiettivi principali dei piani di trattamento:
2 @ a.ottenere una distribuzione di dose ottimale
= ® attraverso adeguati posizionamenti e tipi di sorgen

=®Dp.fornire una distribuzione di dose completa nel
=®volume irradiato

1 ® Sistemi di trattamento piu usati:

- :1.SISTEMA DI MANCHESTER
i _2. SISTEMA DI QUIMBY

3. SISTEMA DI PARIGI




SISTEMA DI PARIGI
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Interstizial BT HDR
Dose distribution

= Wucletron PLATO BRACHYTHERAPY v142.5  Patient: Rossi Pierina 1D: B61505 Plan: RossiOptin3 < \0l| |[= Wucletran PLATO BRACHYTHERAPY v1425 _Patient: Bossi Pierina ID: 851505 Plan: RossiOptin3 =0l
‘, File Image Plan Reconstruction Dose Distribution Help | File Image Plan Reconstruction Dose Distribution Help

N Ty, ¢ L

Fip | Rotate 8 p Fip | Rotate
nagePres. | Ruler | nagePrefs. | uler_|

Image Zoom Level
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Insertion Procedure
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Entrance and exit points are drawn on skin relative to
the grid
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Insertion of needles
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Treatment

Prescribed Dose: 3.6Gy x 9 fractions 2 X dalily

| o Catheters inserted on Monday morning

1 fraction given in the afternoon, there after 2 x daily



Risultati BT interstiziale

Auteurs, références Nombre  Suivi Type de RT  Wombre de fractions  Dose totale (Gy) Pourcentage de Résultats esthétiques
{mois) et débit (cGy/h) rechute locale bon-excellents

Curiethérapie interstitielle

Fentinman et al. [19] 27 72 40 3 53
Cionini et. [11] 90 27 - 44 -

King et al. [31] 26 75 2

Vicini et al. [58] 120 82 52 1 a1
Krishnan et al. [32] 25 47 - 0

Clarke et al. [12] 45 18 HDD Hétérogéne® 8.8 95

Perera et al. [40] 39 20 HDD 3,72 Gy = 10 2,6 -

Vicini et al. [58] 79 52 HDD 4Gy 8 1

Polgar et al. [42] 45 81 HDD 52 Gy« 7 6,7 &4
433 Gy =7

Ot et al. [39] 69° 24 HDD 4Gy § 9
0

Wazer et al. [59] 75 7 HDD 34 Gy % 10 91
Kuske et al. [33] 99 36 HDD 34 Gy % 10 -
ou BDD =40

: . Chen et al. [10] 199 77 HDD 4« 8or3d =10
ou BDD 52

M HDD: haut Gébit de dose; BDD : bas débit de dose ; BDP : bas aébit pulsé.

* BDD/HDD série combinée.
. ® Inadiation large associée.

“ Fractionnement utilisé : 10 Gy =2, 7 Gy = 4,6 Gy * 6 fractions ; Patientes traitées avec un HDD ou un BDP.
. 4 Suivis pour le BDD (# =33) et le HDD (n = 66) patients.

® Deux patientes ont développé des métastases cérébrales.

BelKacémi Y, Cancer Radiothérapie, 11:-285%, 2007







Brachiterapia Interstiziale

VANTAGGI

SVANTAGGI

Ottima
conformazione della
distribuzione di dose
(anche per volumi
bersaglio irregolari)

Procedura
riproducibile

Procedura abbastanza
invasiva (puo richiedere
anestesia totale)

Procedura operator®
dipendente (necessita di
formazione del
personale), time
consuming, complessa




Partial breast /rradlation
mammosite

Inserzione intra/postoperatoria
del palloncino nella cavita
escissionale

Distensione e caricamento
differiti dopo esame An. Patol.
del pezzo operatorio

P Irradiazione di tutta la cavita
chirurgica a 360

:® Calcolo della dose a 0.5 cm

= ® (dalla superficie del palloncino

L # Caduta di dose progressiva ne
2 zona circostante




Ideal Case for MammoSite
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Mammo Site Radiation Therapy System

15cm length

6mm diameter 4 to b cm (35 70 cc)

P Spherical
Ellipsoid

— - 2= )5 )= )= Neemtn _,_.E




Prescribed dose;

A Standard:8 Fx of 4Gy (32Gy)
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|l » ~ Younger patients or less robudidfx of
1e 3.4Gy (34 Gy)




Mammosite ® RIs

VANTAGGI

SVANTAGGI

Tecnica semplice,
riproducibile e poco
iInvasiva

Piano di trattamento
semplice

Difficile una buona
conformazione della dose
per volumi bersaglio non
sferici (cavita chirurgiche
irregolari)

Rottura da contatto con
clips

Volume di irradiazione
limitato (1 cm)

Infezioni (16%)
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SAVI

(Strut Adjusted Volume Implant)
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Contura Multi -Lumen Balloon
(MLB) Catheter.

Contouring for Dosimetric Planning. Contura balloon surface
T red contour, 1 cm expansiori green line,

) , skin
surface’ white contour, closest ribi pink contour,
Aair/fluid outside ballooni blue contour




