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e IMRT disminuye toxicidad en OAR
permitiendo aumentar dosis en el volumen

blanco

e Importante considerar
* Definicion de volumenes
 Complejidad de la planificacion
 Entrega de dosis
* Aceptacion de un plan

VILDEMAN L. et al., Lancet Oncol 2008; 9:367-375




IMRT
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Ventajas de IMRT sobre 3D

— Mejor cobertura del volumen

blanco de

nlanificacion

— Posibilidac

de generar

distribuciones de dosis

concavas y gradientes de

dosis muy

del volumen blanco

marcados alrededor

VILDEMAN L. et al., Lancet Oncol 2008; 9:367-375
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Recomendaciones ASTRO/ACR ST O RADOTERAP

Utilizacion de planificacidn inversa

e Delimitacion de volumen blanco vy
OAR

e Optimizacion de tratamiento
— Dosis al volumen blanco
— Limites de dosis a OAR

« Sistema de control de calidad (QA)
— Precision
— Reproducibilidad diaria

HARTFORD A., IJROBP, Vol.73;N0.1:9-14,2009




PLANIFICACION INVERSA

Planificacion basada en restriccion
dosis/volumen

—Delineacion de volumenes
— Definicidn dosis limitante de OAR
— Definicidon de dosis de volumen blanco
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DELINEACION VOLUMENES \)
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«Less Is more» ‘

Ludwig Mies van der Rohe .
Arquitecto & Disefnador Industrial (1886-1969)

-Incertidumbre

-Repercusion [toxicidad
/control local
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Definicion de Volumenes

ICRU 38

Volumenes ?

Journal of the ICRU Vol 10 No 1 (2010) Report 83
Oxford University Press




La delimitacion de volumenes
es de caracter obligatorio en un
procedimiento de planificacion,
para que la dosis absorbida

pueda ser prescripta, “grabada’
y reportada. '

Journal of the ICRU Vol 10 No 1 (2010) Report 83
Oxford University Press
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)
... definir:

t Gross tumor volume or
T Clinical target volume or
T Planning target volume or

T Organ at risk or

t Planning organ-at-risk volume or
T Internal target volume or

T Treated volume or

T Remaining volume at risk or

Journal of the ICRU Vol 10 No 1 (2010) Report 83
Oxford University Press
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)

Irradiated Volume
Treated Volume
.-"-'_'_‘_\_"". :

(C) ICRU 62

ICRU 83




PRE-RADIOTHERAPY WORKUP
. : : | Patient 3D imaging and Multi-Disciplinary
S ecuencia d e Diagnosis [—» history ’ staging Tumor Board
=y
preparacion |
p DI Delineation of volumes of
P = Immobilization » pianning interest (VOIs), e.g, GTV,
RTE tridimensional CTV, OAR
k
PLANNING
e » v Optimized =
Planning aims treatment plan Prescription
3 and
technical
Modification of aims " data
and creation of TV or |g
avoidance structures
o Accepted
Optimizer treatment plan
—
4
DELIVERY
Setup patient Image Adjust
immogi';ir;alion ~* verification [~ setup ofjj e
Journal of the ICRU Vol 10 No 1 (2010) Report 83
Oxford University Press :
PLAN ADAPTATION (if necessary)
RECORD AND REPORT
Evaluate
Evaluat
L ;?a:: - imagesand | I+ | Record | Level 2 or 3
delivered | || create new | Seporing
VOIs 12
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Simulacion Virtual .
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Definicion del volumenes:
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... es Independiente de la utilizacion de fotones,
electrones o nrotones 11 ofro tinn de radiacion.

Tumors

. Shrink , .
... la defi la técnica
Bladder

- \ / Rectum

Prescription
Isodose Week 3

e -

Journal of the ICRU Vol 10 No 1 (2010) Report 83
Oxford University Press
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Radiology - November 2001

Definition of the e
Supraclavicular and

Infraclavicular Nodes:

Implications for

Three-dimensional CT-based

Conformal Radiation

FUNDACION MARIE CURIE

Chika N. Madu, BS
Douglas J. Quint, MD
Daniel P. Normolle, PhD
Robin B. Marsh, CMD
Edwin Y. Wang, MD
Lori ). Pierce, MD,




Diferencias Inter-Observadores k’
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The British Journal of Radiology, 82 (2009), 595-599

Anatomical, clinical and radiological delineation of target
volumes in breast cancer radiotherapy planning: individual
variability, questions and answers

P CASTRO PENA, MmD, Y M KIROVA, mb, F CANMPANA, vib, R DENDALE, mp, M A BOLLET, mbD,
N FOURNIER-BIDOZ, php and A FOURQUET, mbp

Department of Radiation Oncology, Institut Curie, Paris, France

Int. J. Radiation Oncology Biol. Phys., Vol. 73, No. 3, pp. 944-951, 2009
VARIABILITY OF TARGET AND NORMAL STRUCTURE DELINEATION FOR BREAST
CANCER RADIOTHERAPY: AN RTOG MULTI-INSTITUTIONAL AND
MULTIOBSERVER STUDY

X. ALLEN L1, Pu.D.,* AN Tal, PnD * DoucLas W. ArTHUR, M.D.," THomas A. Buchuorz, M.D.,*
SHANNON MAcDoONALD, M.D., " LAWRENCE B. MaRrks, M.D., Y Jean M. Moran, Pu.D..!
Lor1 J. Pierce, M.D., I RacHEL RABINOVITCH, M.D.,** ALprONSE TAGHIAN, M.D., Pu.D.."
Frank Viemi, M.D.,"" Wenpy Woopwarp, M.D., Pu.D.," anp JuLia R. Write, M.D.*

*Depdﬁmt.nl of Radiation Oncology, Medical College of Wisconsin, Milwaukee, WI: 'VuﬂmllCmnmnnwealth University. Ricl lmoml

VA: "The University of Texas M. D. Anderson Cancer Center, Housmn TX; "Massachusetts General Hospital, Boston, MA; YDuke

University, Durham, NC: I University of Michigan, Ann Arbor, MI: ° *University of Colorado, Aurora, CO: and "' William Beaumont
Hospital. Ruyu! Oak. M1




Anatomical, clinical and radiological delineation of target
volumes in breast cancer radiotherapy planning: individual
variability, questions and answers

P CASTRO PENA, mD, Y M KIROVA, mb, F CANMPANA, vib, R DENDALE, vmpb, M A BOLLET, mbD,
N FOURNIER-BIDOZ, php and A FOURQUET, mbD

6 Radio-oncologos & 5 Residentes misma institucion.
Delineacion de CTV's, pre y post definicion de vol  Umenes.

Guia de Delimitacion de Volumenes & Entrenamiento | ntensivo




VARIABILITY OF TARGET AND NORMAL STRUCTURE DELINEATION FOR BREAST
CANCER RADIOTHERAPY: AN RTOG MULTI-INSTITUTIONAL AND
MULTIOBSERVER STUDY

X. ALLEN L1, Pu.D.,* AN Ta1, Pu.D.,* DoucLas W. ARTHUR, M.D.," THomas A. Buchuorz, M.D.,*
SHANNON MACDONALD, M.D.,:';' LAWRENCE B. MARKS, M.D.,‘” JeaN M. MoORAN, PI[.D.,”
Lor1 J. PIERCE, M.D.,” RAcCHEL RaBmNoviTcH, M.D.,** ALPHONSE TAGHIAN, M.D., Pu.D.."
Frank Vicini, M.D.,ﬁ' WEeNDY WoobWARD, M.D., PH.D.," anp JuLia R. WHitE, M.D.*

» 9 Radio-oncologos
 Delineacion de volumen blanco y OAR
 Calculo impacto dosimétrico

Variaciones
volumeétricas
interobservador

relative volume (%)
OCO~NOUMARWN—

Impacto en
Dosimetria

1000 2000 3000 4000 5000 6000
dose (cGy)
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Multiinstitutional study on target volume delineation variation in breast
radiotherapy in the presence of guidelines

Anke M. van Mourik, Paula H.M. Elkhuizen, Danny Minkema, Joop C. Duppen,
On behalf of the Dutch Young Boost Study Group', Corine van Vliet-Vroegindeweij *

The Netherlands Cancer Institute, Amsterdam, The Netherlands Radiotherapy and Oncology 94 (2010)

Even in the presence of
delineation guidelines
considerable delineation
variation is present
(0.24 < SD < 1.22 cm).
Presence of clips or
seroma reduced
interobserver variation
(0.24 < SD < 0.62 cm).

Fuerte recomendacion para
la utilizacion de CLIPS
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CUSTOMIZED COMPUTED TOMOGRAPHY-BASED BOOST VOLUMES
IN BREAST-CONSERVING THERAPY: USE OF THREE-DIMENSIONAL HISTOLOGIC
INFORMATION FOR CLINICAL TARGET VOLUME MARGINS

“Surgery. and | Pathology, Maastricht University Medical Center, Maastric}
* i - . e
Pathology. Maasland Hospital, Sitg




Int. J. Radiation Oncology Biol. Phys., Vol. 73, No. 5, pp. 1493—-1500, 2009

AUTOMATIC SEGMENTATION OF WHOLE BREAST USING ATLAS APPROACH AND
DEFORMABLE IMAGE REGISTRATION

VaLerie K. Reep, M.D.,* WEnDY A. Woobwarp, M.D., Pu.D.,* LiFEl ZHANG, PH.D.,'{-
Eric A. StrRoM, M.D.,* GeorGE H. Perkins, M.D.,* WELELA TerReFFE, M.D.,* JuLia L. On, M.D.,*
T. KuaN Yu, M.D., Pu.D.,* ISABELLE BEDROSIAN, M.D.,T' GARY J. WHITMAN, M.D.,gj
Tuomas A. Bucuuorz, M.D.,* anp Le1 Dong, Pu.D.

Departments of *Radiation Oncology, ' Radiation Physics, * Surgical Oncology, and ” Diagnostic Radiology.
University of Texas M. D. Anderson Cancer Center, Houston, TX

e 30% mas
rapido

» Adaptacion a
diferentes BMI

Verificacid
medica
obligada
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PROSTATA




Int. J. Radiation Oncology Biol. Phys.. Vol. 60. No. 4, pp. 10761081, 2004

Copyright © 2004 Elsev L .
Printed in the USA. All rights reserved
0360-3016/04/5-see front matter .
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I-[SI VIER doi:10.1016/j.ijrobp.2004.05.005

CLINICAL INVESTIGATION Prostate

DO DIFFERENCES IN TARGET VOLUME DEFINITION IN PROSTATE
CANCER LEAD TO CLINICALLY RELEVANT DIFFERENCES IN NORMAL
TISSUE TOXICITY?

e 4 campos
JacqueLing E. Livsey, F.R.C.R..* James P. Wyuie. FR.C.R..* Ric SwinpeLL, M.Sc..”
VincenT S. Knoo, F.R.A.C.R..;* Ricuarp A. Cowan, F.R.C.R..* anp Joun P. Locue. FR.C.R.* ° DT 74Gy

Departments of *Clinical Oncology. "Medical Statistics. and *Academic Department of Radiation Oncology, Christie Hospital NHS
Trust, Manchester, United Kingdom

Purpose: Many studies have described the quantitated differences between clinicians in target volume definition
in prostate cancer. However, few studies have looked at the clinical effects of this. We aimed to assess the
relevance and sequelae of such differences.

Methods and Materials: Five experienced radiation oncologists were given the clinical details of 5 patients with . .
early-stage prostate cancer and asked to define the clinical target volume, consisting of the prostate and seminal Sl nim paCtO en
vesicles (C'TV1) and the prostate alone (CTV2), on specified planning CT scans of the pelvis. Planning target ) .,
volumes (PTV1) were generated by automatic expansion of the CTVI by a 1-cm margin. The PTV2 was defined eStI maCIOn de
as the CTV2. The rectum and bladder were defined by a single experienced clinician for each plan without
knowledge of the involved clinician marking the CTVs, The Pinnacle planning system was used to generate the B —~F

plans, using four-field conformal radiotherapy, to deliver 64 Gy in 32 fractions to the PTV1 followed by a hoost TOXICIdad
of 10 Gy to the PTV2 (Medical Research Council RT01 trial protocol). Dose—volume histograms were generated
for the whole bladder and rectum for each plan and the volume receiving a specific percentage of the dose (e.g.,
V,,) calculated for 74 Gy. followed by estimates of normal tissue complication probabilities (NTCPs) for the
bladder and rectum.

Results: Statistically significant differences were found in the CTV1 and CTV2 and, consequently, the PTV1
among the 5 clinicians (p < 0.0005). Most of the discrepancies occurred at the delineation of the prostatic apex
and seminal vesicles, with the smallest variance noted at the rectum—prostate and bladder—prostate interfaces. No
statistically significant differences were found among clinicians for the rectal V,,, Vgs. Voo Voo 01 Vg, or for the
bladder V., Vg, V5, or Vg, A difference was noted among consultants for the bladder V,, (p = 0.015), although
no correlation was found between the bladder V,, and the size of the outlined volumes. No statistically significant
differences were found between the estimates of bladder (p = 0.1) and rectal (p = 0.09) NTCDs.

Conclusion: The statistically significant difference in outlined volumes of the CTV1, CTV2, and PTV1 among the
5 clinicians is in keeping with the findings of previous studies. However, the interclinician variability did not
result in clinically relevant outcomes with respect to the irradiated volume of rectum and bladder or NTC 1S
may have been because the outlined areas in which interclinician differences were smallest (the recta —|)m~.tale
and prostate-bladder interfaces) are the areas that have the greatest effect on normal tissue toxicity. For the
areas in which the interclinician correlation was lowest (the prostatic apex and distal seminal vesicles), the effects
on normal tissue toxicity are smallest. The results of this study suggest that 1nten11muan outlining differences
in prostate cancer may have less clinical relevance than was previously thought.

Tisular




DELINEACION VOLUMENES ()
Ej. Cancer de Prostata
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» OAR (ICRU 50)
— VEJIGA
— RECTO

— URETRA
« TEJIDOS ERECTILES
« CABEZAS FEMORALES

« VOLUMEN BLANCO
— PROSTATA
— VESICULAS SEMINALES
— GANGLIOS LINFATICOS




DELINEACION VOLUMENES ()
Ej. Cancer de Prostata
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» OAR (ICRU 50)
— VEJIGA
— RECTO

« TEJIDOS ERECTILES
« CABEZAS FEMORALES

« VOLUMEN BLANCO
— PROSTATA
— VESICULAS SEMINALES
— GANGLIOS LINFATICOS
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V EJ I G A INSTITU'&:DTEHAPIA
Simulacion
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* Vejiga llena
— Volumen constante & reproducible

« TAC Pelvis con y sin contraste en un

tiempo

e Contraste EV
— Mejor definicion de Vejiga

e Porcion inferior, en contacto con BASE
PROSTATA

» Cuello vesical (Prostatectomia)
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VEJIGA Sin Contraste

URETRA

TEJ.ERECTILES




VEJIGA Con Contraste
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Ileer)
1940 Mar 02

URETRA

TEJ.ERECTILES




VEJIGA Sin Contraste
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38
46.Aug 20

URETRA

TEJ.ERECTILES




VEJIGA Transicion
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R B o a—

38
46 Aug 20

URETRA

TEJ.ERECTILES




VEJIGA Con Contraste
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ple)
46 Aug 20

URETRA

TEJ.ERECTILES

Definir que volumen referencia
(reproductible)
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Simulacidon en condiciones fisiologicas
reproducibles

-Dibujo:

Limite INF.: Ano (Tuberosidad Isquiatica) 6 1cm
debajo de PTV

Limite SUP.. Unidn recto-Sigma 6 1 cm
superior al PTV

GUILLIFORD S., IJROBP, Vol. 76, No. 3, pp. 747-754, 2010
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RECTO

Limite
INFERIOR
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TEJIDOS ERECTILES Q

INSTITUTO DE RADIOTERAPIA

Bulbo Peneano & Cuerpo Cavernoso

 Aumento del riesgo de Impotencia
— Pickett: D95>14Gy

* Reducir margenes en APEX prostata

— Probable aumento de falla local o >
Disfuncion eréctil ? !
e Delimitacion sistematica
— Mejor visualizacion con RM
— Sin Limites Dosis bien definidos
— Estudios randomizados en curso
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)

~ Perdida PI.

& | RM & TAC

MCLAUGHLIN P. et al,
IJROBP., Vol. 76, No. 2,
pp. 369-378, 2010




URETRA
PROYECCION LATERAL

Sup ’
e

Evitar PUNTOS
CALIENTES !l

URETRA ()
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Central a la Prostata

Se situa ANT hacia el BP &
Vejiga

1-1,5 cm diametro

Se extiende pocos cm
SUP & INF del PTV




9,
PROSTATA .

INSTITUTO DE RADIOTERAPIA

 Areas de mayor complejidad
— Apex & Base

e Definir un volumen geometricamente
coherente con la estructura

anatomicas  (bordes romos ....)

e Utilizar todas las incidencias TAC
e Conocimiento de dimensiones




. BASE )
- Fusion Contraste (impronta ...) e
- Limite posterior con VS )
- Superficie plana

« MEDIA

— Fascias musculares peri-prostaticas

e Banda plana, oscura y anterior

— Plexo venoso dorsal
» Al largo del borde anterior prostatico

 APEX
— Relacion con estructura 0sea inespecifica
— Limite posterior referencia es el RECTO
— Aprox. a 1-1,5 cm de limite sup. BP




VESICULAS SEMINALES Q
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Una porcién de las VS deberia
ser incluidas en CTV solo para
pacientes:

- PSA 10ng/mL

- Gleason 7

-T2b
Al trata las VS, solo los primeros

BRSO JUAN

e~ D e e A _ deberian ser incluidos
enel CVT

Adventitial
Perineural Invasion

KESTIN L., MARTINEZ A.;
IJROBP Vol. 54, No. 3, pp.
686—697, 2002

itk
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1946 Mar 23
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FUSION TAC/RM

- *1946 Mar 23

Si bien ayuda a una mejor definicion de volumenes,
hay que considerar que no siempre puede fusionarse
de planificacion de manera adecuada

STEENBAKKERS R, et al.; IJROBP Vol. 57, No. 5, pp. 1269-1279, 2003
BUYYOUNOUSKI M. et al.; IJROBP Vol. 58, No. 3, pp. 743-749, 2004
JACKSON A. et al. ; BJR 80 (2007), 926—933



Criterios para
aceptar un plan

de tratamiento
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ACEPTACION PLAN IMRT Q

e Limites Dosis del PTV

— Absolutos: HDV, PTV Min (98%) & PTV Max
(2%)
— Efectivos: Prescripcion Isodosis

e Limite Dosis Tejidos Normales (HDV)

* Limite Gradiente Dosis Tejidos normales

— Controlar cortes axiales
e Limites: 100%, 90% y 50%




¢ )
MODIFICACION DEL PTV ..\

 En casos especiales se pueden realizar
modificaciones del PTV..

e 8 MM excepto posterior
— PTV Efectivo: 6-13 mm

5 mm posterior
— PTV Efectivo: 3-8 mm
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*Guias para aceptacion de plan de
tratamiento

*Definidas segun patologia & técnica
y/0 esquema de tratamiento

*Basadas en bibliografia internacional
y/o experiencia institucional

*Deben ser respetadas a nivel
Institucional (salvo excepciones)




Guias Aceptacion Plan Tratamiento o
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Protocolos de tratamiento

L fisicosymedicos en cofre3 (Cofre3)
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Protocolos de tratamiento

& TABLAS HDY PRESCRIPCION & APROBACION

archivo Edicisn  Ver  Favortos  Herramientas  Ayuda i

@aess - (0 (T swaueds [ capetss
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Protocolos de tratamiento

PROSTATA

Archiva

Edicidn  Wer  Fawvoritos  Herramientas  Avuda

@Atrés L P | ﬁ' ! Bisquada | Carpetas v
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