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Objetivo

Transmitir un mensaje

¢Cual?

Tomoterapia es una técnica fiable para el tratamiento
radioterdpico de la patologia maligna pedidtrica.

(va esta la “conclusion”)

Lo de siempre, si...pero intentaré justificarlo
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Fundamentos y retos de Ila Oncologia Radioterapica

Pediatrica.
Ejemplos de dosimetrias de casos @
significativos. Ejemplos del trabajo i
de un tratamiento radioterdpico: 8 o g;& —
a, nn.z: s ” .2 p //.; &1 4 8
colorear”,”sin salirse” y “sin hacer i 2%
rayajos”. — e
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Fundamentos

Poblacion pediatrica: altamente sensible.

- Emocional: propio paciente (a veces no comprendido),
familia y personal sanitario.

- Colaboracion para tratamiento (necesidad de sedacion en
nifilos mds pequeios).

- Criterios médico radioterdpicos. Oncologia distinta.
Tejidos en maduracion.
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Fundamentos

Objetivo: CURAR. No suficiente con “discretos” aumentos de
supervivencia.

Pero al mismo tiempo REDUCIR al maximo los posibles efectos secundarios
(mads repercusiones que en poblacion adulta).

I\Mrable

MINIMA DOSIS EFICAZ
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DETERIORO COGNITIVO

Disminucion de dosis en estructuras relacionadas (Hipocampo)
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DEFICITS HORMONALES

Disminucion de dosis en eje hipotalamo-
hipofisario
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DEFICITS NEUROLOGICOS
CONCRETOS

Ej: Disminucion de dosis en
via visual.
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Efectos Secundarios

ALOPECIA
potencialmente
evitable:
Repercusiones
estéticas y psico-
sociales.
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SEGUNDAS NEOPLASIAS RADIOINDUCIDAS

Disminucion general de dosis en tejidos adyacentes sanos: disminucion
de DOSIS INTEGRAL.
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AuUn asi...

Cancer Treatment Reviews 36 (2010) 335-341

Contents lists available at ScienceDirect

Cancer Treatment Reviews

journal homepage: www.elsevierhealth.com/journals/ctrv

Possibilities of new therapeutic strategies in brain tumors

Eric Bouffet *, Uri Tabori, Annie Huang, Ute Bartels

Neuro-oncology Program, Division of Haematology-Oncology, The Hospital for Sick Children, Toronto, Canada
Table 1
Respective role of surgery, radiation and chemotherapy in the most common pediatric brain tumors and% year survival rates (+++: essential; ++ important; + occasional role; — no
proven role; AR: average risk; HR: high risk; CSI: craniospinal radiation).

Tumor type Surgery / Radiation \ Chemotherapy 5 Year survival rates (%)
Medulloblastoma in older children (AR) 4+ +4+ (CSI) +4+ 80-85
Medulloblastoma in older children (HR) ++ +++ (CSI) ++ 40-70
Medulloblastoma in infants +H + +H 20-50
Low grade glioma (resectable) 4+ - - 90-100
Low grade glioma (unresectable) + + ++ 75-90
Ependymoma 4+ 4+ - 50-75
Germinoma — +H+ ++ 85-95
Non germinomatous germ cell tumors + Enad 4+ 65-75
Craniopharyngioma ++ ++ — 80-95
High grade glioma ++ 4+ + 20-30
Diffuse brainstem glioma - ey - 0-5
Rhabdoid tumors 4+ + 4+ 0-33
jay—

www.alatro201 7/.grupoaran.com




il

\/ |ALATROY

HARD ROCK HOTEL CONVENTION CENTER
PUNTA CANA, REPUBLICA DOMINICANA

Nuestro reto continuo...

Pequeiias variaciones en el “radio” se traducen en grandes modificaciones del
volumen de nuestro target de irradiacion.

Mas importancia incluso en relacion a volumen de un paciente pedidtrico.

www.alatro201 /.grupoaran.
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Nuestro reto continuo...

también en Radioterapia pediatrica

Alcanzar la exactitud y precision radioterdpica que permite:

- Disminucion de los volumenes a irradiar.

- Disminucion de dosis en tejidos sanos adyacentes.

- Disminucion de la probabilidad de aparicion de efectos secundarios
adversos.

- Aumentar la fiabilidad terapéutica de la radioterapia.

www.alatro201 7.grupoaran.com
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Nuestro reto continuo...

Todo ello mediante la incorporacion “juiciosa” de la moderna
tecnologia radioterdpica en los protocolos de tratamiento de los
tumores pediatricos.

5-8 de noviembre de 2017
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s RADIATION
ONCOLOGY

RESEARCH Open Access

Helical tomotherapy in the treatment of pediatric
malignancies: a preliminary report of feasibility
and acute toxicity

Latifa Mesbah', Raul Matute'”, Sergey Usychkin', Immacolata Marrone', Fernando Puebla', Cristina Minguez',
Rafael Garcia', Graciela Garcia', César Beltran' and Hugo Marsig ia"**

Nuestro reto continuo.. TOMOTERAPIA

Tratamientos radioterdpicos de “ultima
generacion”. Radioterapia de
intensidad modulada guiada por
imagen (IGRT) volumétrica.

Un LINAC “metido” en wuna TAC
(integracion de imagen y
tratamiento).
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Cancers 2011, 3, 3972-3990: doi:10.3390/cancers3043972

cancers

ISSN 2072-6694
www.mdpi.com/journal/cancers
Article

Helical Tomotherapy in Children and Adolescents: Dosimetric
Comparisons, Opportunities and Issues

Maurizio Mascarin "%, Francesca Maria Giugliano ', Elisa Coassin ', Annalisa Drigo 13,
Paola Chiovati **, Andrea Dassie ', Giovanni Franchin %, Emilio Minatel * and
Mauro Gaetano Trovo *

Nuestro reto continuo.. TOMOTERAPIA

(1) complex tumor geometry (irregular target)

(2) close proximity of OARs

(3) target volume coverage with different dose
modulation

(4) noticeable tumor shrinkage during RT

(5) patients treated for an extensive planning
target volume (PTV) (e.g., craniospinal
irradiation (CSI), lymphoma), when the “low
dose bath” was considered not much more
unfavorable when compared to 3D-CRT,
specifically when the ID was not completely in
favor of 3D-CRT use.
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Procedimiento general de tratamiento

Posicionamiento

Realizacion de Tomoimagen volumétrica

Doble “Matching” (automatico y manual) con imagen CT de
g Yy g
planificacion. Deteccion de errores.

Correccion: modificacion de posicion de la mesa

IRRADIACION

5-8 de noviembre de 2017
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IMAGEN DIARIA

CORRECCION ON LINE TAMBIEN EN

TODO EL PTV (s)

(médico) VOLUMENES GRANDES

5-8 de noviembre de 2017
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Evolucion: hacia la
“sencillez” que facilita
la rapidezy la
reproducibilidad.
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[ TomoTherapy Planning Station -- Grupo IMO -18]%]

DOB:0C126,1999  SexcF Plar: Fase 1 Optimization Complete rp . . s

LR (ELIVTED e E ) D Clickthe Fractianation tab to adjust treatment fractions (Eg ﬁ_‘ , Decu blto Su Ino » Sedaclon
Plan tiate: Mar 18, 2000 12:35:55 PM DOA plan: o

Oncologist: Patient position: HFS

and approve the calculated plan, i J -
g2 « mayor comodidad.

ROls. Fractionation | Delivery OA Setup | Delivery QA Analysis |

[

int ] Dose Display : Patient
For “h will recerve ........... G [Vl Isodose
y 25.038 H
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-
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| B
[

[— B
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regiones frontoetmoidal vy
supraorbitaria.

Density Image

Dt as
Mode: | Beamlet - &3

Modulation Factor:

[ Initiate Full Dose after

Relative Volume (% Normalized)

Homogeneidad de dosis
vertebral.

s

‘ & Resume H ol
‘H E
o

Dose (6Y)
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@start| & P (& D Tomolog b5 0.tg-tet... | [ tomodata | =3 wiindows Task Manager || TomoTherapy Plannin... B O Find 124200
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_(&lx
3
No  Summation Plans: F2 COLUMNA, Fase3 lumbosacro, Primera Fase, Fase2-4 primario Patient Diseass: 9138 =
‘
Presets v Transverse options ¥ [IKL| D1 {m]] »
V] Lines
< ®oy O%

7406y
Fract 6660y
Targ Seao
T 5106y
P1V
Regi
PTV. Regions of Interest
Pulr| [Show Name ~
purr| 12 jomen A
Final
Dose

Sagittal + Coronal v
ShowROIs | Al None
Ct summation Tools | _Statistics Plan Details Notes Report Close Summation

— TLI] Wednesday, March 15, 2017 | 16203,

Crstont| @ [B > 00aseten = Planning Station T~ 0N am =
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v

=le1]
Patient Whiat's Next User Name: Fisica
DOE May 3,2009 Plan Labe! Segundafase Plan Approved \
A Sex Female 2 D Click Generate Plan Report to craat : E3 -
0 c 2 ) t
Z 2
= A5 ja
41367 = |/
Contouring ROIs Plan Settings Optimization fractionation
V] Lines
3276y
3060y
2150y
2450y
21406y
Target
Regions at Risk
A |

Ho] | 83 ([ e st G Toneany 004 St | <6 | ean b T0N

CRRNE SRR
I

Preservacion de estructuras
oculares, coclea, hipofisis y
quiasma dptico.

2istart| | & (2 55 || < Planning Station TomoTherapy DQA Seat... | e E1 | =
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ﬂ

on Plans: PRIMERA FASE, SEGUNDA FASE Patient Dissase: 10224 =

Sum

Pressts v Coronal options ~ [[KIIHIED] S
V] Lines

® oy O%
53.96y

5046y

Edit

Regions of Interest

5. 7] Name

Transverse ~ Sagital v

NENEENEEEEEEEEE

Show ROIs | Al

Summation Tools |  Statistics Plan Details Notes. Report Close Summation

=2 Planning Station = DQA Station tinks > | 7 1)) §ip > @ M 1:34aM B

Listart| @
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=[5

Patient What's Next User Name: Fisica
DOE: Aug 20, 2004 Plan Label parada Plan Approved ) LN r‘/l':
No Photo Sex Female Plan Status: Approved ck Generate Plan Report to create | |8 o
D: Plan Date Jan 21, 2014 1:18:55 PM B & iz e
You may now perform Delivery Q
Oncologist Position: HFS el b
Disease: 56857 o = | | N
Contouring ROIs Plan Settings Optimization Fractionation
N =1l
Presets v ) jons ~_|IKIDI ] 1| Coronal
v| Lines
® oy %
3850y
3600y
P i6 s

3240y

28.86y

de tronco .
cerebral.

Regions at Risk
Name

-0.63 y=51.06 z= 1374 &

Sagittal

29:40

‘ [ [ Tuesomn.pscemverz zo1¢_|[ 16
distart| | @ (G [@ Planning Station ¢4 TomaTherapy DQA Stati... | w1} ~F | 2 primer Trimestre 2014.0... | 20 UM «zpm
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a1
Patient What's Next User Name: Fisica
DOE: Jan 6, 1998 Plan Label: Plan_01 Plan Approved Ay JT
No Photo Sex Female Plan Status: Approved _J) < Click Generate Plan Report to create bt = 4
D Plan Date Jun 8, 2009 3:22:48 PM
Oncologist: Position: HFS ‘Q“(j‘s‘:‘ = y
Dissass: 23212 (=1
Contouring ROIs Plan Settings Optimization Fractionation
Presets v Transverse options ~ | IKLIISH! [R5 coranal
V] Lines

®woy O%

7496y

LY 4 70.0Gy D
Preservacion de &
tronco cerebral, T

49.06y

nervios pticos y —_

Target

Name

quiasma optico. e

Regions at Risk Sagitial
Name

[ ‘D [ | Tuesday,December2,2014 | [ 16:45:00 |
distart| | @ (@ q i i ) TomoTherapy DQA Stati.. | “w E:} | =i | = primer Trimestre 2014.p... | 29 UM sds5pm
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Preservacion de
tronco cerebral,
nervios opticos
y globos
oculares.

is(xl

Patient What's Next User Name: Fisica
DOE: Aug 26,2006 Plan Labs!. Tratamiento Plan Approved n 7
HoBhoig Sex: Male Plan Status: Approved D Click Generate Plan Report to create A= G
D Plan Date Apr 20,2011 12:46:41PM eport
oncologist: Position: HFS ) o e dose y
Disease: 38321 o = A
Contouring ROIs Plan Settings Optimization Fractionation

Transverse

3656y
Edit

Target

Name

<
||

Regions at Risk
Name

NEENESENEREEE

SIS
[ [ ]|

options ~|IKLIOY ] 7| corenai

Sagittal

I

[T | [ Tuesday December2, 2012 | [ 162747 |

distant| | @ (& G i &) TomoTherapy DQA stati.. | e Ex

[0 UM szrem

i) | 2 primer Trimestre 2014.p... |
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& Summation Review

Patient

S: TerceraFase, Primera Fase, Segunda Fase

gptons - |[&<IDY| ]}

Presets v Transverse
V] Lines

®oy O%

59.76y

5586y

50.2Gy

44,66y

Edit

Regions of Interest

Sagittal +

ShowROIs | Al None.

[‘ Summation Tools Statistics Plan Details Notes Report
Bistart| | @@ B Y @ 2 | & tomodi - windows inter... [ i i

Dissase: 65641

Coronal ~

Close Summation

2O LN oseam
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Preservacion de
tronco cerebral.
Homogeneidad
de dosis: no
“puntos
calientes” en
qguiasma dptico

& Planning Station JSETES

Patient
DOB: Jan 15,2000 Plan Label Plan_02
No Photo Sex Female Plan Status: Approved
D: Plan Dats Jun 30, 2008 6:02:27 PM
Oncologist Position: HFS
Disease: 14251
Contouring ROIs Plan Settings
Blesalis Transverse
v Lines
oy O%
53.96y
5046y [

Target
Name |

Regions at Risk

Name

What's Next User Name: Fisica
Plan Approved n &
5 9 Click Generate Plan Report 1o create | B o
a

Optimization Fractionation

73 £N =1f
options ~ KDY | esronat

Sagittal

‘D I | [ Tuesday, December2,2014 | [

Aistart| | @ (2 (@ |[7) Planning Station ¢ TomoTherapy DQA Stat... | “w Eil

| ~=Fa | = primer Trimestre 2014.p... | %0 UM s3m
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v

Preservacion de
globo ocular,
cristalino, I6bulo
temporal e
hipdfisis.
Homogeneidad de
dosis: no “puntos
calientes” en
nervio Optico
afecto.

Tuesday, Dacembar 2, 2014 T
distart| | & (3 §5 || < Planning Station ) TomoTherapy DQA Stati.., | ~w €4 -E) = Priver Trivestre 2014.5... | 29 UM sum
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Preservacion
de region
interorbitaria.
Homogeneidad
de dosis: no
“puntos
calientes”.

Patient
DOB: Nov 16, 2010
(0 LD Sax: Female
ID: 12MLA0032
Oncologist:
Disease: 43062

Retinoblastoma bilateral

=181

What's Next User Name: System User

Define Prescription and Rx Constr:
D Define the plan Prescription

D Defing Target and RAR Constraints.
D setisodose display options.

Plan Label: Tratamiento
Plan Status: Approved
Plan Date Feb 15, 2012 1:44:16 PM

Position: HFS.
© whanyeu sre fnshed, ik Star t begin sptmizain.

Contouring | ROls |  PlanSettings | BeamAngles | Optimization Fractionation | «
Prescription Prosets w || Display Mode
s vol For: [PTV-ojo der 95,00 Y vl rsceive 45,0 © ROl contours have been rssampled. | oo O HU @ Density
Target Constraints
[ Name [pisplafcolof@l Blocked [Use] Max Dose [Gy]MaxDose Pen]  DVHVol | DVH Dose
PTV.0j0 der 1 Unblockec 20 4550 10 500 v 4500 E
PTV-0jo iz 2 Unblackec 20 4550 10 9500 v 4500
Regions at Risk Constraints
Name [DisplayColof @) Blacked [Use] Max Dose [6y]Max Dose Pen] DVH Vol | DVH Dose [64] [DVH Pt Pen]

Horbita 1 4500 1 7000w 3000 v 1 -
H orbita 1 4500 1 7000v 3000 v i
Tronco 1 1000 1 7000v 500 v
Lobulot 1 4200 1 1000v 4000 v 1
Lobulot 1 a0 1 1000w 4000 v 1
aux [m] 12 Unblocket 1 4500 1 500 v 4275 v 1
awz [0 [ 1zunoiockec 1 3500 1 5000% 30,00 v 1
£l I I
Crim STANDARD Cumulative DVH Relative Options *.
DoseCalcGrg[fne || 0 ~
o5 @
Fts v 5
a5
Modulation Factor 2500 e
Pitch 0.287 g7
g
Batch Beamiets 2 o
S w
[linitate Full Dose Afer =
ate se B
20 | iterations. =l
2
Start S =@
& o5
GetFull Dose zn
1
Cancel 10
5
o
3 0 £
Dose (Gy)
volMin[¢] 0 []  VelMax[<] 100 [] oyMin{] o [] GyMax<] 535 [»]
mi]] Monday, June 11,2012 | [ 131124
Biseart| | @ @ Y &) i & | 1 Fr1 smosstzott pac... | <o i T O EN e
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Homogeneidad de
dosis ( no “puntos
calientes”) en
cuerpos vertebrales.

[ TomoTherapy Pi

Neuroblastoma bilateral

ing Station — Grupo IMO —18(x|
Farars Wihat's Next User Name: System User
DOB:Sep24,2008  SexiM Plan: Definitivo Define Rx Constraints
No Photo . .
[EELTLES) Lo ) © Define canstraints for tumars,
Plan date: Aug 11, 2009 1:04:19 P DOA plan: © Define canstraints for sensitive structures
Oncalag Patient position: HFS  Setisodose display options.
Disea: ® when you are satised, oliskStart 4o begin optimization.
Optimization
i ] _Dose Display {[Patient lmag
@ %vol For|Cuerpos vertebrales  ~ Y5 will rECRIVE L1uviiinn.s [Vl Isotose [
e y 22.5
‘ Feldwidth: 25 o - Jawrs(10.10) | pncn:ln 267 ‘ cale Grielormal v | [ Batch Boamets |
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FTvza |12 one b4 [50 220 B EEXT FI¥E] 200 1
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|
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@ Resume 1
1
BE cetrunpose s ¥ m I » ] ES
Dose (Gy)
Cancel
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#/start| @ g (B ) caloularor ) TomoTherapy Plannin... JE:|
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8 romoTherapy Planning Station -- Grupo IMO |2l x
patien:: [ What's Next User Hame: Cristina Minguez
DOB:Apr 12,2002 SexcF Plan: Plan_01

S Define Rx Constraints

1D: 47632 Plan status: Approved D Define constraints for turnors. !g @_‘ )
Plan date: Nov 20, 2008 1:42:00 PM DQA plan: © Define constraints for sensitive stuctures, 1
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Incluso
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@ Planning Station

Patient What's Next
DOB: May 29, 1998 Plan Label tratamiento Plan Approved
No Phota Sex Male Plan Status: Approved _% D Click Generate Plan Report to create
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SERIES
HOMOGENEAS SUFICIENTEMENTE
REPRESENTATIVAS

CONFIRMACION
RESULTADOS
TERAPEUTICOS

TOXICIDADES
TARDIAS
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VlA'-ATRO’% GRAN ESFUERZO

AAAAAAAAA CREPUBLIGA DOMINIGANA coordinacién y disponibilidad
Ajustes de horarios

Horas de trabajo de muchos profesionales
Carga emocional

GRAN RECOMPENSA

“la sonrisa de un niino curado”
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..because kids can't
fight cancer alone.

GRACIAS POR SU ATENCION
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