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Opciones 10eRT clasicas

e desarrollos in-house con la colaboracion de fabricantes
e esterilizacion bunker
* transporte del paciente abierto
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Alluminium 5um

Mylar 100um




Aplicador de PMMA
transparente




Opciones |I0eRT

Las dpticas con elementos de bajo numero atdmico reducen bremsstrahlung



Aceleradores de intraoperatoria en Espana

e 2012 Hospital Clinic (Barcelona)
e 2013 Hospital General Universitario Gregorio Maranon (Madrid)

e 2018 Hospital Universitario Marqués de Valdecilla (Santander)
» 2018 Clinica Universitaria de Navarra (Pamplona)

e 2019 Hospital Universitari i Politecnic La Fe (Valencia)

e 2019 Hospital Universitario Ramon y Cajal (Madrid)
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FEATURE

Nominal Energies (model 12 MeV)
Nominal Energies (model 10 MeV)
Surface Dose

Beam Current

Field Dimensions

Flatness (maximum energy value)

Symmetry (maximum energy value)
Applicator length

Source Surface Distance (SSD)
Dose rate (applicator @ 10 cm)
E-gun pulse duration

Long term stability

Short term stability

Linearity

Stray X-radiation (PDD Bremsstrahlung tail)

I80 cm




MOBILE UNIT
Length
Width

Height
Weight

CONTROL UNIT
Length

Width

Height

Weight

ELECTRICAL SPECIFICATIONS

Maximum environmental temperature

Power dissipated (heating load)

Power supply

ACCESSORIES

Mobile radioprotection barrier

Patient Radioprotection Disc PATENTED










The applicator is made of two parts
that are connected during
the hard-docking phase:

applicator holder, directly
connected to the radiant head

Applicators are available in diameters applicator terminal, to be
from 30 to 100 mm (120 mm upon placed in the surgical breach
request), and bevel angles of
0°, 15° 30° and 45°.




Series |OeRT v criterios

de inclusion Clinic




Sequential
Intarvantion
Study

First 10eRT Boost Experience

ISIORT Pooled Analysis

HIOB Protocol: First Results

Case Series Results of
a Locally Advanced
Breast Cancer (LABC)
ost Induction Chemotherapy

Triple-negative Breast
Cancer Experience *

TREATMENT

I0eRT as BOOST

NUMBER OF
PATIENTS
TREATED

LOCAL
CONTROL

10eRT BOOST (9 Gy at 90% isodose)
+ external standard RT
of 51-56.1 Gy (1.7 Gy per fraction)

100% (1)
4.3 years follow up

external standard RT
of 51-56.1 Gy (1.7 Gy per fraction)
+external BOOST of 12 Gy

956.7%(1)
6.9 years follow up

10eRT BOOST (12 Gy at 90% isodose)
+ hypofractionated external RT 37.05 Gy
(13 fractions of 2.85 Gy per fraction)

100% (2)
1 year follow up

10eRT BOOST (10 Gy at 90% isodose)
+ external standard RT of 50-54 Gy
(1.7-2 Gy per fraction)

99.2%(3)
6 years follow up

I0eRT as SINGLE DOSE

TREATMENT

PATIENTS

NUMBER OF

SELECTION CRITERIA PATIENTS TREATED

LOCAL
CONTROL

21 Gy prescribed at 90% of isodose

SUITABLE PATIENTS
ASTRO guidelines

98.5%(8)
5.8 years follow up

21 Gy prescribed at Dmax
(18.9 Gy at 90% of isodose)

SUITABLE PATIENTS
ASTRO guidelines

99.6% (9)
46 months follow up

21 Gy prescribed at 90% of isodose

SUITABLE PATIENTS
ASTRO guidelines

98.8%(10)
5.2 years follow up

10eRT BOOST (10 Gy at 90% isodose)
+ hypofractionated external RT 40.5 Gy
(15 fractions, 2.7 Gy per fraction)

100%(4)
1 year follow up

ASTRO GUIDELINES UPDATE: broader selection criteria

10eRT BOOST (9 Gy at 90% isodose)
+ external standard RT of 51-57 Gy
(1.7-1.8 Gy per fraction)

98.5%(5)
5 years follow up

external standard RT
of 51-67 Gy (1.7-1.8 Gy per fraction)

+ external BOOST (12 Gy, 2 Gy per fraction)

88.1%(5)
5.7 years follow up

10eRT BOOST (9.6 Gy median Dmax)
+ external standard RT
(median total dose of 54 Gy)

93% (6)

8.1 years of follow up

4. Hypofractionated WBI plus IOERT-boost in early stage breast cancer (HI0B): W resu
Oncol. Vol.115 (Supplement 1):5233-4, 2016. %

In September 2016, ASTRO published the Update of the Accelerated Partial breast Irradiation (APBI) Consensus Statement in ordert
provide a guidance on use of IORT for Partial Breast Irradiation (PBI) in early stage breast cancer (7).

Onthe basis of the published evidence and the mature results obtained thanks to the 5.8 years follow-up of the ELIOT trial, it h
recognized the efficacy of performing the IORT with electrons. S

In details, the ASTRO society stated the following reoommndatt;gpo:

-10RT with electrons (I0eRT) can be used i the clinical practice outside of a clinical trial for the suitable group of patient;
-I0RT with low energy x-rays can never be used outside of a clinical trial.

 of a prospective trial, Fastner G, Reitsamer R, et al, Radiother

5. IOERT as anticipated tumar bed boost during breast-conserving surgery after nm‘m&mhmh locally advanced breast cancer-Rasults of a case
series after 6-year follow-up, Fastner G. et al., Int. J. Cancer, Vol. 136, pp, 1193-1201, 00k 10.1002/iic.29064




Criterios de inclusion facilitados por
Dra.Oses RIO Boost RIO Exclusiva

Carcinoma Ductal o lobulillar infiltrante de mama ductal infiltrante de mama (o tubular, coloide,
mucinoso, medular)

Cirugia cirugia conservadora (tumorectomia o segmentectomia)  cirugia conservadora de mama
Edad cualquier edad > 60 afos

tamafo tumoral <35 mm 20—-25mm

margenes Libres >2 mm libres >2 mm
multicentricidad/multifocalidad unicéntrico, puede ser multifocal pero que no unicéntrico y unifocal

contraindique la cirugia conservadora

grado histologico cualquiera loll
receptores hormonales positivos o negativos Positivos
her2 positivo o negativo negativo
Ki67 cualquiera <10%

ganglios pueden tener positivos negativos



Diferentes pasos del procedimiento
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Adsorbed I-125

Titanium capsule
Silver marker
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Incisién quiglrgics - ' Reseccion del tumor






















Discos suturables de radioproteccion




* Los cuatro agujeros del anillo plastico
permiten suturar el disco para evitar
desplazamiento durante la irradiacion

e Un disco de acero AISI 316 L

* Un disco de politetrafluoroetileno (PTFE)
mas conocido como Tefl6n®

e una vez introducido permite
medir el espesor de tejido







Uso clinico

* La parte plastica se
coloca en la parte
superior hacia el haz
de electrones para
reducir el backscatter
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Disminucion del backscatter del acero

backscatter
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Atenuacion de la dosis

* >95% para 10 MeV
* >99% para el resto de energias ( 4 MeV, 6 MeV, 8 MeV )
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Isodose curve, applicator @ 60 mm, 12 MeV, 0° bevel angle. Isodose curve modified by RP disc @ 80 mm, applicator @ 60 mm, 12 MeV, 0° bevel angle.







Espesor medido

AlSI 316L



Rendimiento en profundidad

i | #6.9940.005
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Perfiles a diferentes profundidades

BARCELONA

ENERGIA = 10 MeV
Diametro aplicador (cm)= 5 angulo corte=  0°

Scaner.  MP3(PTW) Detectores : semiconductores electrones (1BA)
§SD= 713cm Angulo brazo : 0* parametros: calculados con Mephysto (PTW)

Parametros pdd:

R100 [mm] 1599 mm
R90 [mm] 26,82 mm
R85 [mm) 29.16 mm
R80 [mm] 3117 mm
R50 [mm) 4061 mm

LIAC E=10MeV diametro=5cm corte= 0*

|EO(mean) [MeV] 9.46 MeV

LIAC E=10 MeV diametro=5cm  corte= 0°

eje longitudinal{ in ) (mm )




Curvas de isodosis

Distancia al eje [mm)]

Piofundidad [mm]




LIAC E=4MeV diametro= 5c LIAC E=6MeV diametro=5cm
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Seleccion de la energia en funcion del
espesor medido con la aguja

E/4 ~ R90

~1lcm
~1.5cm
~2cm

~2.5cm

Tabla de R90 en funcidn de la energia y del aplicador.

Aplicador (diametro)

angulo de corte: 0°
3cm 4cm 5cm 6cm 7cm 8cm
4MeV (1.09cm (1.12cm [1.09cm [|1.13cm [|1.08cm (1.08 cm
6MeV (1.53cm |1.58cm [1.55cm |1.52cm [1.52cm [1.49cm
8MeV |1.94cm |2.06cm (2.09cm (2.08cm |2.0/cm |2.08 cm
10 MeV |245cm |2.68cm (2.68cm |(2.74cm |2.72cm |2.75cm




Seleccion del aplicador.en funcion del tamaino
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¢Qué tamafio de aplicador? - -

+D=14,8 mm

..........
.......




Diametro efectivo

LIAC E=10 MeV diametro=5cm corte= 0°
------------------------------------ L T T ——
7 +EHE— ~

174N\ -
II / \!

50 40

300 200 10 0 0 20

eje lengitudinal { in ) { mm )

DIAMETRO EFECTIVO PARA TRATAMIENTOS DE LOS APLICADORES DEL LIAC

ANGULO DE CORTE=0°

DES=71.3 cm

DIAMETRO APLICADOR( cm )

ENERGIA Jcm 4cm 5cm 6 cm 7cm &cm
4 MeV 14 23 35 45 hB8 6.8
6 MeV 1.3 2.2 3.3 44 5.6 6.7
& MeV 1.2 1.9 30 4.1 5.3 6.3
10 MeV 1.2 18 27 35 43 5.6

El diametro efectivo =& ha calculado com

Se han utilizade loz perfiles medidos en Calibracion_U~

c@iametru del 95% en los perfiles ( inline, crozsling ) a RS0 >




¢Queée tamano de disco?

 El diametro del disco tiene que ser minimo
1cm superior al diametro del aplicador




Applicator diameter

\ Applicator
edge

Disk
edge
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Calculo UM

e UM =D / tasa de dosis@90%

LIAC E=4MeV diametro=5cm R90=10,9 mm

i

100
90 / N\
80 \
70

\

profundidad (mm )




Oncologo Radioterapeuta

- Es responsable de la definicion del volumen a irradiar.

- En colaboracion con el cirujano tiene en cuenta las areas sospechosas de
infiltracion, evaluacion de los margenes de reseccion.

Es responsable de la prescripcion de la dosis, de la eleccion de los
aplicadores a emplear y de la energia de los haces de electrones.

- Es responsable del posicionamiento del aplicador y del acoplamiento.

En esta ultima fase colabora con el personal técnico de radioterapia.
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