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42 centri di protoni

(USA 14, Europa 12, Giappone 8, .....)

6 centri di loni carbonio(Giappone 3,
Europa 2, Cina 1)

3 centri (protoni+ ioni carbonio)

24 centri di protoni nei prox 3 anni

107.792 pazienti trattati

93.452 con Protoni,
10.753 con Carbonio

+ 46.000 negli ultimi 5 anni

= 10.000 pazienti per anno
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T Elettroni (raggi X):
radioterapia convenzionale

Adroterapia ?

Lo ione carbonio & 12x2000 volte
piu pesante dell’elettrone

Nucleo del Carbonio
fatto di 6 protoni (p)
e 6 neutroni (n)

Nucleo piu semplice:
il protone (p)

Il protone & 2000 volte piu pesante dell’elettrone
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Precisione dell’adroterapia

S,

R

1——‘

neutrons

—
!

200 MeV protons ———1»

4800 MeV carbon ions

8 MV X-rays

20 MeV electrons

|
carbon fragmentatioﬂ_

*N

| |

15 20

ater equivalent (cm)

-
L

N ForTS
’t 4 a-‘
A' 'l‘bﬁ:

We PR
A T A A S A S T AT A SN LA TR T Wﬁﬁ»ﬁ &




www.chao.it

~Raggi X: danno sparso e azic
&7  d=200 nm

25cm,

Fascio di raggi-%; \

loni carbonio: danno concentrato e azione diretta

Fascio di ioni carbonio
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Adroterapia consente di trattare casi “difficili”

PRECISIONE » Tumori vicini ad organi critici

EFFICACIA » Tumori radioresistenti,

che non rispondono
alla radioterapia convenzionale
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Selettivita fisica

IMRT?7d ~ || Global Max = 1198 cGy|3prot
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Adroterapia

Radiochirurgia Adroterapia




Protoni in tumori pediatrici

X-ray IMRT Protoni

CTVvV 90% 90% 90%
Heart 182 174 0.1
Right lung 3.5 21.9 0.1
Esophagous 11.9  32.1 10.2
Stomach 3.7 20.6 0.1

Right kidney 3.3 29.8 0.1
Transvers colon 2.6 18.0 0.1
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LET (kevium) |
Heavy-on
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Which tumors might
benefit of high LET
partiCIQS? Up-regulated Mutated tumor

oncogenes suppresor genes

Radioresistant
i . Dis-regulated
for genetic alteration

apoptosis

Radioresistant Radioresistant
for intratumoral for proliferation status

micromilieau
High content

. Up-regulated ]
Deprivation of quiescent
defense system

of oxigen cell clones

. Slow
High angiogenetic ) )
] proliferation
potential .
activity
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Working Group
1998,2003, 2008, 2009

Si stima che in Italia ci siano 15.000 casi I'anno di pazienti che
richiedono un trattamento con protonterapia

Domanda di trattamenti con protonterapia in ltalia

Cordoma

Mumero di pazienti all'anno in ltalia con patologie trattabili
con proton terapia [2008]

Condrosarcoma

Melanoma oculari

Circa 900

nuovi casi St 300 nuovi casi/anno

pediatrici

= Le principali pz

per anno

664

" Tumori solidi pediatrici

Patologie esclusive Patologie Totale

consigliabil 180 nuovi casi/anno

D Melanoma uveals

Fonte: Siro

lllllllllllllllllllllllllll
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Working Groupw‘

1998,2003, 2008, 2009

Le terapie con ioni di carbonio potrebbero essere adottate in quasi
il 20% dei casi di alcune categorie di tumori radioresistenti

Domanda di trattamenti con ioni Carbonio in Italia Head&Neck

Numero di pazienti all'anno in Italia con tumori No SC carcinoma
radioresistenti [2008]

350 nuovi casi/anno
7.672 , -

Sarcomi ossei e delle parti molli

Circa 1500
nuovi casi
per anno

520 nuovi casi/anno

Prostata

Fegato e Pancreas
SO 1ol

“Selected cases”

$ioo12-004-085-02 | —
Nazionale di Adroterapia Uncologica

Casi tumaori Casi non
radioresistent trattabili con ioni

Fonbe: Airc
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Table I: “Consolidated” indications resulting from ETOILE’s work

Estimated
. . - e e Recommended form incidence®
Tumour location Detailed definition of indications .
of hadron therapy (cases/year in
France)
o . e lnoperable’t'umour: or refusal of surgery or R2 rezections or local Carbon slone orin = 100
alivary gland (par recurrences 3 ) X . X X combination with 3 dose of
gland) tumours All types of histology: adenoid cystic carcinomas, mucoepidermoid )
" ) - locoregional photon therapy
sdenocarcinomas, acinar cell carcinomas, etc.
I s s jons
. noperable tumours or refusal of surgery or R2 rezections or local Carbon slone in primary = 250
Paranasal sinus tumours recurrences -
= . . . location
Adenocarcinomas and adenoid cystic carcinomas
Acenoid i i H 10
wiﬁmn::ul:::::: creinoma Inoperable tumours or refusal of surgery or R2 rezections or local Carbon zlone in primary ®
. - recurrences location
involvement
Any locati ithout immediately threateni tastasis 40
Mazlignant mucozal v onwi fmmec .|Y reatening me ' Carbon zlone in primary ®
melanomas (primarily ENT) Tumour without surgery if possible or emergency after R2 location: urgent treatment
1z 1 .
pe resections or non-irradiated local recurrence urgen
Chordomas st the base of . ) Carbon or proton therapy = 30-50
X Any clinical presentation N .
the skull, spine and sacrum alone in primary location
P | i
Baze of zkull r.oton ther:;.ry alone in » 20
Chondrosarcomas of the primary location
axial skeletal : Proton therapy or carbon zlone | <10 1 1 50 z
Spine and sacrum . —
in primary location
Weak-grade MO, any histology, any location = 100
Soft-tissue (non- Unwbk or surgery refused gtdeﬁniﬁw R2": R2 with no
croperit A . possible repeat surgery or R2 following repeat surgery or local
retroperitoneal) sarcomaz B o currence in R2 resection
Non-threatening M+ with incapacitating Tor rT = 80
Following local recurrence and surgical resection: RO or R1 and MO = 40
Retroperitoneal sarcomas (for unrezectable T and R2, zee above) Carbon zlone in primary
Initial status R1 MO location
Soft-tizzue zarcomas of the [l “Definitive R17: R1 rezection with no acceptable pozsibility for = 200
head, neck and limbz repest surgery
Osteo- and 10
: Tumours without surgery or resections: RZ, MO ®
chondrozarcomas (any -
. . M+ accepted for osteozarcomas only
location except axial Dizcussion according to grade
skeleton) : § To g"
Pelvic recurrence of rectal Unrezectable unifocal locoregional pelvic recurrences in irradiated s 2lone = 200
adenocarcinomas or non-irradiated location, and MO (CT, liver MRI, PET)
Hepatocellular carcinomas | Single hepatocellular carcinoma, ¢ > 4-5 cm, unrezectable, MO, not Carbon slone in ori = 50
suitable for conventional treatment methods or photon therapy, no I:;ﬁo: ne in primary
threatening comorbidity
Notes:
*The annual estimated incidence is the estimated total annual number of tumours that match the detailed descriptions. This iz the maximum recruitment
ntial. It does not take into account feasibility of treatment or the care services actually available.

Local recurrence is taken to mean the reappearance of the tumour in its primary location, with no other regional or metastatic manifestation.
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Table II: “Prospective” indications resulting from ETOILE’s work

functional

tumours, neurinomas, schwannomas, meningiomas, etc.)

Estimated
ini §
Tumour location Detailed definition of indications Mecusmmencie fom incidence
of hadron therapy (cases/year
in France)
noperable initial status, stage (UICC/AIC 1997) 1A and 1B: TIT2NO
(CT, PET) MO [brain MRI); purely endobronchial tumours excuded
ond cancer in patients who underwent radiotherapy and/or
monectomy >2 years 3g0; inoperable stage | L.
Non-small cell lung cancer operable initial status, stage (UICC/AJC 1997) IIBIIIB fimited to mt"; r';’;""’" cating | 75071000
3T4NO (CT, PET) MO (brain MRI); purely endobronchial tumours v
xcluded
ond cancer in patients who underwent radiotherapy and/or
pneumonectomy >2 years 3zo; inoperable stage Il
Any histol = 10
Nazopharynx tnycﬂy lo:::slyrecurrmces' after initial radiation e
High gliomas ecurrer!ce :ftef initial r:d!:‘o::npy +/- chemotherapy and slone in primary » 50
(ms ; :: glioblastomaz) o ressing during chemo py location
itial treatment, poszibly following surgery = 300
Epidermoid ENT nresectable recurrences or second location, in irradiated area and Carbon slone = 500
carcinomas D (CT, liver MRI, PET) [proposa! to be assessed)
itial status T3-T4, N £2, MO of the oropharynx or oral cavity
oposal to be assessed)
Prostate adenocarcinomas termediate risk groups Comparizon IMRT  hormone = 1000
2b, T3a/b and (PSA 10-20 and/or Gleazon >7) and pNO therapy versus carbon versus
protons
Highly radioresistant nresectable single nodular bile duct cancer or pancreatic Carbon zlone orin = 500
tumours of the digestive denocarcinoma, MO, not previously irradiated snd not progressing | combination with doze of
tract during chemotherapy after 46 months locoregional photon therapy
D endocrine tumour of the pancreas, progressing after multiple Carbon 3lone in primary w20
treatments: isotopic and/or chemotherapy and somatostatin location
Table 1lI: “Exceptional” indications proposed by ETOILE
Estimated’
Tumour location Detailed definition of indications Secmmmemcec jonm incidence
of hadron therapy (cases/year
in France)
Large (more than 100 or 200 ml, depending on age), inoperable
Ewing’s sarcomas of the pelvis Carbon slone in primary <100
Aggressive chordomas in small children (<34 years) location
Unresectable pelvic osteosarcomas
N 3 . Benign tumours or locally-invasive malignant tumours that are
Various locations, highly inG::dt:tingﬂ have': high rizk of lo;cnl recurrence (desmoid Carbon slone Very rare
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CNAO a Pavi
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MedAustron promoted and participated in PIMMS

MedAustron has acquired from CNAO
Foundation the construction drawings

7 fondazione CNAQ_
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range. The treated
elements are

shown in green.
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X-ray Patient Verification
: : : System (PVS
3D Real-time IR Optical Tracking (OTS) | « 2 X-ray tubes (deployable) , 2
* Real time reconstruction of spherical markers and flat panels (deployable)
surfaces - « Supporting structure rotation:
» Sub-millimeter accuracy : peak 3D errors <0.5 mm +180°
» 3D data flow @70 e » Rotation and deployment
3 accuracy: + 0.15mm, + 0.1°

A

B

| »

- = e ' /
Patient Positioning System (PPS) ry

» Automatic couch or chair docking
* Absolute accuracy: = 0.3 mm ‘

\_




Flle  AcqUison  Graphics

ViEW,

Treatment Data

Patient Name:
Patient Sex:

Date of Birth:
Patient ID:

Study Descrption:
SOPInstancelIID:
Treatment support:
Nurnber of Beams:
Treatment Sequence:
Wolume Centers
TIsocenter:

Indexing position:

M

1-1-1985

1.2.840.113854,

TABLE

3

1-340:T%
¥=-9999.0 Y=-9399.0 2=-9933.0
¥=00 Y=273.0 Z=0.0

F10 Bar DISTAL

Table Lateral[mm]:
Table Longitudinallmm]:
Table Vertical[mm]:
Table Pitch[deg]:

Table Roll[deg]:

Table Rotate (Yaw)[deg]:

3.8
-1123.6
-194.1

0.8
717

Acquisition Data

Acquired Frames:
Displayed Frames:
Saved Frames:
Sample Rate [Hz]:

distart| @ @ 2w

| 49 2906 - paint

09.11.2011  Guido Baroni logged in ~ Acquisi
12:30:34 Administrator Netwaork NOT connected CNAO Timing NOT connected

\__J C:\OTS\DatalgCurrentD. .. | |_) C:\OTSIDatalgCurrentD... | (3 C:{Documents and Setti... | 7 SMARTcapture

Optical & X-ray tracking per
la verifica del set up

Z(RCL.. |_Y(RCIL.. |_R(RCSI[.. _ 3p[mm] |

”icmm-urs v1.03 c. |[BERI IO 3 1230 FondGZioneC NA( !
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Overlap:
Selection:

View ROI

219.727: 219.727 : 260

219.727: 219.727 : 260

Load Save

Auto-registration

Reset

L [mm] = 0.455317
I mm] = -0.343679
[mm] = 0.701237

otate [7] = 0.306976
tch [4] = 0.416553
ol [ = -0.0818366

Accept -Send OTS

Y:0.00 mm

w GECEEE e

Sagittal

2,00 mm

PatientSirthDate:
Serieshumber:
SeriesDescription:
StudyID:

StudyDescription:
PatientOrientation:

B - w EECEEE

el}

Patient Loaded

m EEEEREE

AL40673 Sagittal
M

19650720
1

Supino

CT INTENSITY EDIT

CBCT INTENSITY EDIT ST oo

Imaging Isocenter

== 5. 2:-102.00

= CEREER

Coronal

Overlap:
Selection:

View ROT

219.727: 219.727 : 260
219.727: 219.727: 260

Load Save

Auto-registration

Systemresowres: ()@@
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3D Reconstruction of Eye Structures - Viewer. RISTRUCT.dem Loaded Fulcrum Properies. Plan summary.
X[mm]  Y[mm]  Z[mm] y

LV 05-Mar2014_hi632

Original ISO Posifion Patients Name: -

Patient ID: 1208647 |

170719370074Y)

Patient s Birth Date:

Patient's Sex:

Referring
Vitual Camera Properties. Physician's Name:

 hest1 view | Azimuth [7] Name of Physician
Reading Study:

GET Curent View operators Name: AW
SETVirual Camera View m PS Target Volume [cc]

v

-
cm:

6TV:
thonual ode.

GET BEV wrt TARGET WripBEVX M Fip BEVY v
GET BEV witISO CTV Expansion in the ISO Frame. Involved Eye:
1 Activate expansion

Eye of Fixation:
Vie Margin [mm] n

Patient-CT Transformation Matrix: Tr (Row,Column)

Patient Gazing Angles (Patients POV).

[l oplic Nerve 30.0° on his LEFT
‘:l- ;"\: Chamber 10.0° DOWN

¥ Isocenter
Target

Activity Log

Virval Com View SET
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Non invasive eye tracking system for intraocular
tumor localization in proton therapy treatment
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Distribuzione geografica dei pazienti del CNAO
22 Settembre 2011 - 21 Novembre 2014
Totale 402 pazienti (133 in sperimentazione + 252 post sperimentazione
+ 17 compassionevoli)

70

60

M loni Carbonio MW Protoni

*Protoni: 109 pazienti

«Carbonio: 293 pazienti
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| Weekly internal Board | I Waiting list I

Avvio procedure per
trattamento

radiante Settimane

O mesi

REGIONI
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MACRO CATEGORIA

Numero Contatti Servizio medico 1233

CATEGORIA

Totale PRESTAZIONI DI FOLLOW UP

TOTALE PRESTAZIONI

VISITE PRIME VISITE 481
ESAME DOCUMENTAZIONE CLINICA 263
Totale VISITE PRELIMINARI
IMAGING PET 54
RM 599
TAC 332
Totale IMAGING per ADROTERAPIA 1.052
SEDUTE ADROTERAPIA PROTONI 1.103
IONI CARBONIO 3.380
Totale SEDUTE 4.483
ADROTERAPIA ALTRO DEFINIZIONE DEL VOLUME BERSAGLIO E DEGLI ORGANI A RISCHIO 250
FUSIONE DI IMMAGINI PER PREPARAZOINE PIANO DI TRATTAMENTO 250
SISTEMA DI IMMOBILIZZAZIONE PERSONALIZZATO 265
STUDIO FISICO-DOSIMETRICO 250
VISITE CONTROLLO 1.309
INIEZIONI FARMACI SPECIFICI 8
MEDICAZIONI 13
Totale ALTRE PRESTAZIONI per ADROTERAPIA 2.345
IMAGING RM 962
TAC 48 |
Totale IMAGING 1.010
VISITE VISITE CONTROLLO 1.010

$ Regione
Sistema Sanitario Lombardia
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Attivita CI

inica :

e Cordoma

* Tumori delle ghiandole Salivari

« Sarcoma delle parti molli

 Melanoma mucoso

* Recidive di Adenoma pleomorfo

* Meningioma

* Tumori dell’orbita (melanomi dell’occhio)
 Tumori avanzati della testa e del collo

 Tumori della prostata ad alto rischio

 Tumori del pancreas inoperabili

- Epatocarcinoma

* Re-irradiazione delle recidive di tumori del retto
* Re-irradiazione di tumori della testa e del collo

e condrosarcoma

Y Regione fondczioneC NAQ
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Patologie trattate con Adroni al CNAO di Pavia

SARCOMA
— =

CONDROSA
— =

7

CORDOMA

HCC

PANCREAS RETTO

Reirradiazione
H&N

MELANOMA MUCOSO

Da gennaio 2012 a oggi
402 pz
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Tossicita acuta secondo criteri CTCAE

402 pazienti trattati

BG0
G
0G2
BG3

Sono compresi i ri-trattamenti radianti




osteosarcoma di basso grado delle vertebre cervicali, C1-

56 anni maschio
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Tx Planning

RT Navigator Dialog
Name

cord 1 mm

CTV hd-PRV4mm
CTV high dose
CTV Id-prvdmm
CTV low dose ok
faringe

Fx Sequence
HE B _
fusion

GTV ) 20.00 Gy
GTV-PRV cord 4 mm 28,00 Gy

New Fx

Plan Selection PRV cord_4 mm : ! = 0100 G
PRV cord_5 mm

PTV high dose

PTV low dose

skin

FxSomma
o CTV Id-prvdmm + GTV-P|
9*4.6GyE
oz GTV-PRV cord 4 mm + (|
7*4.6GyE
Il Tempo
IITempo

OO0 D EEEEEEOOCOOOM

tronco

:\2 Review

FxSomma @ Dose Profile

:\29 Comparison
| |

® 6

\,
=~
Q
(=]
vl

Dose in GyE

|8|||||]|||8|||||||||

w
=

CIRT 73.6 GyE
16 frazioni IMPT

o8
=)

|
8.00
Distance in cm

107.12 e




Tx Planning

| | Name
v B cord 1 mm

O CTV hd-PRV4mm
v O CTV high dose

O CTV Id-prvdmm
v O CTV low dose ok

G1 eritema al B
termine di CIRT \ igh dose

low dose

1 anno malattia
stabile

:\9 Review 2

FxSomma of ¥/% %00 )

Analogo caso del NIRS in
risposta dopo 7 anni

Imai et al. Lancet Oncology 2006
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Pre- CIRT

Donna di 62 anni
Carcinoma adenoido-cistico del

cavo di Meckel

21/05/2013 craniotomia temporale
e biopsia
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Dose Volume Histogram
— FxSequencePTV-EFFECTIVE

| Name B - Select ltem
cnst ax s

Tx Planning

crist sx
CTV38.7
CTV68.8
encefalo
GTV
GTVpreop
ipofisi

lobo temp dx
Lobo temp sx
midollo

N ott dx

Nott sx
occhio dx

Volume in %

Fx Sequeng|

f

New Fx

Plan Selecti|

FxSequenc
- GTV + CTV|
9Fx_38.]
9Fx_38.]
9Fx_38.]

- GTV + CTV|
7Fx_30.

s Sensiji:m Open
s

occhio sx SR Ly FxBel

IENCERIN
DN iEsrechive
ALSOIUte

or med sx ; i ) ‘;:‘{mﬂ‘. ;
- LN et ok

or med dx { /% §H e L

orofaringe
parotid sx
partoid dx
pelleOK
pelleSHELL
PRV2mmchiasma
PRV2mmN ott dx
PRV2mmNott sx
PRV3mmmidollo
PRV3mmtronco

PTV38.7 )
PTV68.8 : risation Open Open

N :\9 Review

FxSequenceP|

2
o\? Compari

80.00
Dose in GyE

CENTRO N;’«Z;«QDTER H CENTRO NAZ GW_ER'—’

rinofaringe
skin
tronco

EEE N EEEOEEECONENOENEEENEOOCENOEEEEEOCLC

ventricoli

RT Naviga
Structures
| Name

artefatto2
ATM dx
ATM sx
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Maggio 2014 ( 9 mesi)

controllo radiologico di malattia confermato dalla MRI.
Tox tardiva GO

Ist.Neurologico C Besta Osp Cervesi di Cattolica

-
J"‘
27-Mov-12
08:48:02.00
MPR

263

= "f[l
Iy
o
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FxSomma2
Effective
Absolute

A |CENTRO NAZ. ADROTER www.chao.it
Sensation Open
‘

# SDMDCCEC
STUDY 18 Oct 2013

Dopo 3 mesi
Risposta parziale




Durante CIRT Fine CIRT

Mucosite G2

Eritema G1

9 mesi

Regione fondozioneC NAL

Sistema Sanitario Lombardia Centro Nazionale di Adroterapia Oncologica



paziente analogo sottoposto a chirurgia demolitiva:

RNM preoperatoria esiti dell’intervento

iondozioneC NAL

entro Nazionale di Adroterapia Oncologica
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SKULL BASE CHORDOMA: Proton therapy =—

5.00 %
110,00 %

93.84%
95.07%
25+12-EFFECTIVE
PTV74

Structure
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SKULL BASE CHORDOMA: Proton therapy g

CNAO
Verio
MR B17
HFS

\

STUDY 3 STUDYEN : +LPH sTUDY 1
22-Mar-12 it " b6-Jan-12
12:42:40 PM 12:53:42(EM - . > 0:54:06 AM
3'IMA 22/ 45 5 1MA 18 / 35 s ios400am

p 4
>
= >

MF 1.00 19
¥ TR 6973.7
TR 7040.0 R TE 75.0
TE 76.0 : TP FO4 IrA 03:44
SP R3.6 BW 260.0
b2 M/DIS2D
FoV 219250
252384 JA3/FS
ASIFS a Sag T:HEA;HEP
T:HEAHEP;NE1,2 Y 5 B ‘ W 1642 Ftse2dirs14 / 150
‘tse2d1rs14 / 4 C 784

STUDY 6 STUDY 6
24-Jan-13 24-Jan-13
1:05:04 PM 12:59:03 PM
4 IMA 23745 21MA 24 /50

10cm

MF 1.00
MF 1.00

/e || TR 7850.0
TP F45 || TE 75.0 TP P2y TR 78221
sp F28.9 )| TA 01:58 - spR11.6 TE76.0
SL 3.0 §| BW 260.0 sL 3.0 TA 02:13
FoV 203250 f| p2 M/DIS2D Fov 2557320 BW 260.0
wosgas) 214*384 P2 M/DIS2D
Tra >t > &
T:HEA;HEP;NE1,2 w 1398 N T:HEA;HEP;NE1,2 ; ey Ea(lgfs) A2/FS
“tse2dirs14 /122 C 643 §*tse2dirs14 / 150 ) C " 738 THEAHEPNE1,2
“tse2d1rs14 /122
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CORDOMA SACRALE: Terapia con loni Carbonio

. Cordoma sacrale
49 anni maschio
PLE0 e -~ *‘

fia Oncologica



Prima del 1 anno dopo il trattamento

CNAO CNAO
syngo MR B17 syngo MR B17

Tra=Cor 2
=5ag 0

SPF75.7

W 1066
PRONO C 403

Dopo 1 anno dal trattamento residua ipoestesia alla gamba sx : G1 tossicita,
miglioramento della funzione urinaria e della continenza rettale, scomparsa del
dolore, il paziente sta seduto senza problemi e cammina per 15-20 minuti
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Volumetric changes of tumor after treatment (volume cc)
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SIEMENS Russo Stefania

Tx Planning

! 111 New Series-111
SCHIERI, SARA
A140376

*20 Oct 1893, F, 20Y

Optimization

Absolute
-~ SIB S #1tc no gating
STUDY 13 Jun 2014
STUDY 10 Jun 2014 D T;H}‘%W'“lijur‘ b014
# SDM534DE 2. 5
E i‘ﬁzm-‘ Technique |Ca 08:17
111 IMA 1
SP H17.73789024353

100%
% Loc
« Renormalization

Zoom 3.20
40
RT Navigator
Structures
| Name
cuore.

Fegato

TR 443275
TE94.0

SIEMENS  Russo Stefania

Server: svpvtps002.tpsn.cnao.group

MPR

1112 New Series-112
SCHIERI, SARA
A140376

Tx Planning SCHIERI, SARA

7 &1gp336
29 Oct 1993, F, 20Y RT_Pelvis. 29 0ct 198ENERP0I
B31s-2

Optimization

~ sB #1c no galing

STUDY BMur2og)
ESSE=tel 73 un 2014u
Technique ‘ y 08:17:1%

|

- Renormalization

10cr

TR 1500.0
TE 86.0

16 frazioni
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Tx Planning SCHIERI, SARA EN Z ADROTERAPIA ONCOQGIA camamas msmaa L
Ky Sensation U
SIB_REL
Optimization EE;‘UU\I:
- SB
Type: Patient

Technique c

67,00 GyE
75.00 GyE
100% = 76.80 GyE
* Loc.=87.09 GYE
Glob. = 103.44 GyE

RT Navigator

Structures
| [ Name [ Type | Vol [ccm)| 4]
O cuore OR.. 42528

MPR

Tx Planning SCHIERI, SARA)
149336

*290ct 198ERERAONE

Optimization
— 0 gefifig)

: STUDY 1Bl 20i4
Type: Patient HEE L

17
Technique 08:17:1¢

« Renormalization

Type | Vol. [cem] | 4]
42528

104631 —
57155
2087

>

Pet di attivazione
9 minuti dopo RT
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SIEMENS Russo Stefania

Server: svpvtps002.4

STUDY 10 Jun 2014
# SDM534DE
10 Jun 2014

12:31:13

TR 443275
TE94.0

-
1 MinMax0/1

22 cm

R e

! SCHIERI SARA

+Ref Phys:
t: DR VILLAABODY HU
[# 3] t2_haste_tra_FS
1228, L: 546

CNAO
Modality: MR
Acq Date: 2014.11.06

Acq Time: 10:54:33

TR:1800.00 ms

TE: 95.00 ms

NEX: 1.0, Matrix: 320x179
Slice Th: 5.00 mm

DFOV: 35.0 x 22.4 cm

N - . 1
. B | DR VILLA“BOOY HU D
s

Active t

Russo Stefania

Server: svpVtps002.tpsn.cnao.group

STUDY 10 Jun 2014
# SDM534DE
10 Jun 2014

112IMA 1
SP A57.411434173584

TR 1500.0

SCHIERI SARA
ID: A140376
Birthdate: 1993.10.29
Sex: F

Img #: 8/25

Zoom: 164.3%

10em

Ref Phys:

St: DR VILLA*BODY HU

Se: [# 2] t2_TRUFI_cor_p3_mbh
W: 1199, L: 544

Current zoom:

. 5: mrollodopo 3 mesi dal trattamento..’

S

17 5 (18, =19
@@

x|

CNAO
Modality: MR
1

TR:1400.00 ms

TE: 97.00 ms

NEX: 1.0, Matrix: 448x314
Slice Th: 6.00 mm

DFOV: 40.0 x 40.0 cm

Current zoom:
1643
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SIEMENS  Molinelli Silvia

R3S

SIEMENS

X

Molinelli Silvia

Server: svpvtps003

Server: svpvtps003

)
A4 | Pxodeting

Female

. Female

spacer

Sistema Sanitario

Regione
Lombardia

20,00 GyE
000y
50,00 Gy
BOJ0DIGYE
5710 6y
75.00 GYE
100% = 76.80 GYE
% Loc. = 80.50 GyE
Giob. = 82.07 GyE

fondozioneC NA
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Reirradiazione \

50 anni maschio carcinoma adenoido- cistico orbita destra, seno mascellare e fossa pterigoidea
2010 cyberknife 24 Gy in 4 frazioni
10. 2011 50 Gy IMRT in 25 frazioni

11. 2011 cyberknife 18 Gy in 3 frazioni

ince Lines [H]




\
Reirradiazione

Risparmio Selettivo Risparmio Selettivo del
dellaCarotide tronco cerebrale

Fx Sequence
Fx Sequence
HEHHE
B HB
0 New Fx
__NewFx || AddToFx Romave #I9Q  pian selection fagie
Plan Selection - "J: [ forachspare ] 00
67.0 CIV+ GV 00
0= 'v — v " 140
| R7Navigator ot IRV L 2
| | Name = Wy v O carofide sx
v @ carotide sx O cavo orale =
O cavo orale ispar v B chiasma _ .
v B chiasma v O cocleadx
v O coclea dx R v O coclea sx 2
v @ coclea sx O cristallino dx i '
O cristallino dx O cristalino sx Fixs oo
O ciistallino sx v Ccv /
v @ cv v m GV - g
v m GV B ipofisi = Zzee
B ipofisi AR B lobo temp dx
B lobo temp dx O lobo temp sx
O lobo temp sx B mandibola 6
B mandibola 6 S v @ midollo
v O midollo ; r v O n ottico dx
v O n. ottico dx v O n. ottico sx \
v O n ottico sx [ 4 O occhio dx —
O occhio dx | B B occhio sx 5
B occhio sx . O ormed dx
O ormed dx B ormed sx Type | Vol. [ccm] | 4|
B ormed sx Type | Vol. [ccm] | 4| B orofaringe | OR.. 054 —|
B orofaringe | OR... 054 | — R O parotide dx | OR... 416
O parotide dx | OR.. 416 B parotide sx | OR.. a4
B parotide sx | OR... 414 B PRV2mmChiasm (FOR.. 434
B PRV2mmChiasm  (FORM 434 O PRVZmmNottico | =
O PRV2mmNottico = O PRVZmmNottico Fx Sequence (Tx)
O PRV2mmNottico Fx Sequence (Tx) B PRV3mmTronco P
W PRV3mmTronco P
|

Regione fondozioneC NAL
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PET (C11-Metionina) 1 mese dopo

dB=dan=14;

&
UEEe 00

Bk

Ridotto uptake
del radionuclidde

Regione fondczioneC NAL
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2006: diagnosi di ACC cavita
nasale-rinofaringe

2006 RT 50 Gy in 25 fr.

2009: diagnosi 3 mts polmonari
2009 lobectomy

2012: MRI lesione solida di 17
mm in regione orbitaria ds in
contatto con il globo oculare -
ripresa di malattia

01/2014 chirurgia
PET C11 Met - positiva

RT Navigator Dialog

| | Name
B bolusWater
B brain

B carotid dx
B carotid sx
O cavo orale
v B chiasma

B coclea dx
1 B cocleasx
v B comea dx
v O comea sx

O crist dx

B crist sx

B CTV_lowdose
v B ghlacrdx
v B ghlacrsx

B GTV caud

B GTV cran
v B GIV
1~ O GTVpet
| @ evRm
Sl m mpoLLo
v O Nott dx
v B Nottsx
O Nottdxcran
O Nottdxorb
B Nottsxcran
B Nottsxorb
v B occhio dx
v B occhio sx
B ormed dx
B or med sx
|| B omitadx

O palpebra dx
B parotid dx
W parotide sx

v O camera ant dx

CENTRO NAZ. ADROTERAP

917 PM

Fx Sequence (Tx)
A

Sistema Sanitario
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Settembre

p
syngo MR

i}
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F ﬂ
Reirradiazione

Fine del traftamento

: e 3 mesi dopo
G1 eritema e congiuntivite GO

Il trattamento con_loni carbonio é stato impiegato:

-per la sua elevata efficacia in ACC

-per I’ottima conformazione della dose al bersaglio che
ha permesso la preservazione dell’occhio

Regione fondczioneC NAL
Sistema Sanitario $ di Ad pia Oncologi

Lombardia Centro Nazional




www.chao.it

: Risultati dell’ Adroterapia nelle recidive 1
da carcinoma del retto

Survival Rate

Local

Treatment > Control
y

Lybeert M | 1992 | 76 RT 61%(1y) 28%(3y)
Knol HP 1995 | 50 RT 27% -
Kim MS 2008 | 23 RT 82% 74%(5y)

Lee JH 2011 22 RT 66% 56%(5Yy)
Wanebo 1999 | 53 Surgery 62%
Morja 2004 | 48 Surgery 76
Melton 2007 | 29 Surgery 65
NIRS 2011 | 107 73.6 87% 95%(5Y)

Sistema Sanitario



www.chao.it

- =1 g

' Male

20 Feb 1957 A140540

30,09 4
70.00
000

100.00 %

1101001 %

100% = 70.40 GyE
* Loc.=75.68 GyE
Glob. = 77.74 GyE

S
70.00 %
.00

95,00 %

100.00 %

110100 %

100% = 70.40 GyE
* Loc.=75.68 GyE
Glob. = 77.74 GyE

fondczioneC NA
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- A ... Female
Tx Planning
22 Oct 1958 A140769
8CH TR0 NAZ) ADROTER

SeEnsation Gpen
16FX OAR 2.0 REL

A140769
*22 Octi8s

Effective
Rejative

MPR

W 5ppzazE

y 1414
B

Fomdazione CNAO

www.chao.it

SUITES
35.00 %
50,00 43
£0.00
70.00

Effective
Relative

SUOHEE
35.00 %
SO0
G
7000

Sistema Sanitario

110.00 %

100% = 48.00 GyE
Loc. = 51.05 GyE
Glob. = 53.55 GyE
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GEM+CIRT carcinoma del pancreas localmente |

avanzato

Survival
Year n Treatment Dose

34 GEM+RT 504Gy 50%
ECOG 2008

37 GEM - 32%
Ishii 2010 50 GEM - 64%
Sudo 2011 34  S-1+RT 504Gy 71%
Small 2011 28 CEM*BZ" SeGviser. 459

+RT
GEM+ o
Schellenberg 2011 20 SBRT 25Gy/1fr.  50%
NIRS 34 GEM+CIRT *°:8°23 759,

GyE




SIEMENS_ A i
*e’ - Male

11 Sep 1953 A140612

Dose Constraints

Targets

Volume
PTV
PTV

GTV

GTV
GTV
ITVCTV3
ITVCTV3
ITVCTV3

OO OOoa4a

AU B B B e B B B B

MinDose
MaxDose
MinDose
MaxDose

50.00
71.66
MinDose
MaxDose
50.00

Male
I Tx Planning
11 Sep 1953 A140612

Dose Calculation Dose Optimization

on Targets
olume

stomaco3.
stomaco3
ansa3035
ansa3035
NoB1
NoB2
PRVansa
PRVstoma
PRVansa
PRVstoma

R B B S B B B |

ol. [%]
MaxDose
1.52
MaxDose
7.00
10.00
8.00
MaxDose
MaxDose
3.00
3.00

30.99 %

100.00 %

110.00 %

100% = 38.40 GYE
% Loc. =40.85 GyE
Glob. = 41.49 GyE

Delivery Advanced
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SIEMENS

100 Gy

5.00 GyE
10/001GYE
20,00 GyE

COBOIOTE
£7.00 GyE

75.00 GyE

100% = 777 GyE
97 GyE

Glob. = 63.51 GyE

5.00 GyE
161601 GyE
20.00 Gyl

75.00 GyE
100% = 777 GyE
* Loc.=58.07 GyE
Glob. = 63.51 GyE
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e

Moving organs: 4-D treatment strategies at CNAO

« Riduzione movimento respiratorio (meno di 5 mm) usando
maschera termo-plastica o fascia di compressione

* Multiple porte di entrata (2-3) e trattamento frazionato

« Gating (ref. phase: max espirio; ANZAI system and OTS) +
rescanning (N=5)




~ Organ motion manageme T

la ‘ Az

. 4 gating

5 rescanning




= Future direzioni

= |pofrazionamento con Protoni

= Studio di fase Ill: protoni / ioni Carbonio
vs RT convenzionale (ACC e Sarcomi)

= Melanoma del retto e della vagina
» Linfomi

= Ritrattamento di neoplasie cerebrali

= Neoplasie polmonari avanzate
= Pazienti Pediatrici

= Studio di fase Ill : ioni Carbonio vs RT/CT
in pancreas localmente avanzato

= Attivazione di linea sperimentale

Studi di efficacia di nuove particelle

EondozioneC NAL

entro Nazionale di Adroterapia Oncologica
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“C’e vero progresso solo quando i vantaggi di una nuova tecnologia
diventano per tutti
H. Ford

Grazie per I’attenzione
P fondozioneC NA

Centro Nazionale di Adroterapia Oncologica




