


1895 Descubrimientom

1896 Descubrimiento de la Radioactividad
1898 Descubrimiento del Radium

1920’s mejoras en los tubos de RX (150-300Kv)
1950’s Cobaltos (1Mv or million volt)

1960’s Acelerador Lineal (4 - 25 million)

1970’s computadoras y TAC

1980’s Radioterapia 3D

1990’s Radioterapia conformada 3D

2002 IMRT

2002+ IGRT
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Administrar dosis suficiente para lograr control
tumoral

Disminuir la dosis al maximo en los tejidos vecinos
para evitar complicaciones

Aumentar dosis aumenta el control local
Aumentar dosis aumenta complicaciones
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* Oncologo radioterapeuta.

* Fisico Medico
+ Tecnologo en radioterapia.
« Experto en radioproteccién. (OPR)



Diagnostico x Prescripcion Simulacién Tratamiento
Imagenes Decision del Tto Contorneado/def.  Planificacion Verificacion
blanco y control

| |

The treatment chain in radiotherapy
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* En todos los procesos y procedimientos en
radioterapia (diagnastico, prescripcion del
tratamiento, preparacion y administracion del
tratamiento, seguimiento).

 En todas las areas de la radioterapia incluyendo a
todos los grupos profesionales (oncologos
radioterapeutas, fisicos, técnicos, administrativos).



» Evitar que ocurran efectos dete

« Reducir al maximo la probabilidad de aparicion de

efectos estocasticos.

 Proporcionar un adecuado nivel de proteccion a las
personas sin limitar indebidamente las practicas
beneficiosas que dan lugar a la exposicion a las

radiaciones 1onizantes.



+ severidad es independiente
* Sin umbral de dosis
+ Ej. Carcinogénesis

Efectos deterministicos (non-estocasticos) :
* severidad incremente con la dosis

* Frecuentemente con umbral de dosis

+ Ej. O pacificacion de cristalino.



kV Radiographic ~ Portal Imaging Markers
(Active & Passive)

Siemens TomoTherapy | ™
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RT tridimensional conformada

.

Tratamiento Standard Tratamiento 3D

Conventional
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No Variation

Minor Variation

. 95% of any PTV,is at

or above 70 Gy
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above 651 Gy
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above 70 Gy

. 97% of PTV, is ator
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INTRODUCTORY PAPER

UDE UF NUKMAL IIDSUE COMPLICATION PRUBABILILY MUODELD IN 1HE CLINIU

LawreNcE B. Marks. M.D..* ELLen D. Yorke. Pu.D../ ANDREW Jackson, Pu.D..} ,
RanpALL K. TeEN HAkEN, Pu.D..F Louss S. ConsTiNg, M.D..¥ Avranam EiserucH. M.D. 2
Seren M. Bentzen, Pu.D.,| Jio Nam, M.D..* anp Josepn O. Deasy, Pu.D. ¥

*Department of Radiation Oncology. (vacr:ny of North Carolina, Chapel Hill, NC; "Department of Medical Physics, Mcmunal Sloan
Kettering Cancer Center, New York, NY; "Department of Radiation Oncology, Umversny of Michigan, Ann Arbor, MI; "Department of
Radiation Oncology, University of Rochester (dnccr Center, Rochester, NY; 'Department of Human Oncology, University of
Wisconsin School of Medicine, Madlson WI; and *Department of Radiation Oncology, Alvin J. Siteman Cancer Center, Washington
University School of Medicine, St. Louis, MO

The Quantitative Analysis of Normal Tissue Effects in the Clinic (QUANTEC) review summurizes the currently
available three-dimensional dose/volume/outecome data to update and refine the normal tissue dose/volume toler-
ance guidelines provided by the classic Emami ef al. paper published in 1991. A “clinician’s view™ on using the
QUANTEC information in a responsible manner is presented along with a description of the most commonly
used normal tissue complication probability (NTCP) models. A summary of organ-specifie dose/volume/outcome
data, based on the QUANTEC reviews. is included.  © 2010 Elsevier Inc.

QUANTEC
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Int. J. Radiation Oncology Biol. Phys., Vol. 69, No. 4, pp. 1282-1289, 2007




34 pacientes

17 componente atelectasico
9 cambios en los campos con
FDG

6 disminuyo el campo
17 Sin atelectasias (3 sufrieron
cambios)

Nestle U et al. Int J Radiat Oncol Biol Phys 1999; 44:593-7




Eyes, D,..<45 Gy

— . . {' Lenses, Dmax<10Cly
ochlea, D ,..,<45 Gy == LT Cochlea, D,.....<45 G
\ = _; ) ¥ mean y

TMJ, D,,,,<70-75Qy
€ 5 TMJ, D,,,,<70-75Gy

RT Parotid, Dye,n<26Gy  — | LT Parotid, D,..,.<26Gy

mean

At least in one gland = At least in one gland

7 Oral Cavity, D,..,<40 Gy
Mandible, D,,,<70-75 Gy

<—_ *LT Submandibular Gland,
*RT Submandibular Gland, D 1ean<40 Gy
D ean<40 Gy
LarynX, D ,can<45 Gy
RT Brachial Plexus, ,
D1ax<60-66 Gy LT Brachial Plexus,
D, .x<60-66 Gy

Esophagus, D,,..n<45 Gy

Spinal Cord, D,,.,<45 Cy ——>

*If Gland is not part of the target volume



Integration of CT Imaging and
3-D Visualization Techniques

7-D ARMOpsINOU | sCpudng2

Estudio randomizado en el MD Anderson

conventional 53%
conformal 72%




RADIOTERAPIA CON INTENS]
MODULADA (IMRT)

Modalidad de alta precision de RTE donde 1a
dosis de radiacion esta disefiada para
conformarse a la estructura tndimensional del
tumor, con el objetivo de administrar una dosis
mas alta de radiacion sobre el tumor y disminuir
1a dosis a los tejidos sanos.

"Classical" Conformation Intensity Modulation
e 4
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Biochemical Failure Rates

anos

Kupelian. IJROBP 2008:71:16



Planned
target

Planned target,
missed badly if
rectal gas pushes
the prostate
forward

No Rectal
gas

Rectal gas
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Comparison of prostate specific antigen relapse-free survival outcomes
between panents treated with 1 image- cuided radml:herapy

(IGRT) to 86.4 Gy and those treated with intensity-modulated
radiotherapy to the same dose level.

Zelefsky et al. International Journal of Radiation Oncology e Biology e Physics
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High-dose IGRT vs non-IGRT for prostate cancer 127

Late GU Grade 2+ Toxicity Free Survival

=
z 06 —— |IGRT
g . —~ Non-IGRT
02 -
Volume 84 e Number 1 e 2012
0 . . ; :
) 12 24 36 48 60 72 84

MNumber of subjects at risk

Month

Fig. 1. Comparison of actuarial likelihood of grade 2 or higher
late urinary toxicity for patients treated with image-guided radio-
therapy (IGRT) to 86.4 Gy vs. intensity-modulated radiotherapy.



CEREBRAL

Before RadioSurgery e

Whole brain external 8—15w 52%
surgical resection 33-38w 20%
rasdiosurgery 44 w 14%







I Irradiacién localizada de I N

SBRT

Multiple non-coplanar fixed fields

Arcing IMRT
(VMAT/RapidArc/Tomotherapy)

Robotic Mounted Linac (cyberknife)

High precision localised radiotherapy for NSCLC
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Table 2. Wedge Resection Versus Lung SBRT: 30-Month
Outcomes Comparison

2z of Patients

FPatient Group LR RR LRR O FFF os /CSS
All patients, n = 124
SBRT, n = b5 4 4 S 19 s T2 93
Wedge resection,
n = 69 20 18 27 21 B5 a7 94
~ 07 34 6 96 37 01 B3

Exclude pT4, synchronous
primary, no biopsy,

mn= 110
SBRT, n = 62 5 O 5 15 20 70 9z
Wedge resection,

n = 58 24 18 29 22 B 85 93
~ .05 07 03 b1 A2 02 B2

Abbrewviations: SBRT, stereotactic radiotherapy:. LR, local recurrence; RR,
regional recurrance; LER, locoregional recurrence; DM, distant metastasis;
FFF, freedom from amny failure; OS5, owverall surviwval, CS5, cause-
specific survival.

Statistical trend only.




PROS

100% = ]
80%-
) 5-year bDFS
60% Low Int Risk 95.8%
: High Int Risk 82.1%
40%- P=0.029
20%-

0%1 L] l L] l L] I L] l L] I L] l L]
0 12 24 36 43 60 72

N =515, Alan Katz in New York
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DESVENTAJAS

RADIACION DISPERSA, aumento de la
dosis absorbida fuera del campo del

tratamiento.

NEOPLASIAS SECUNDARIAS (Aumenta 1a

1.75%) — Hall et al., 2003.

MEJOR DELINEAMIENTO (MAS PRECISO Y
MAS ORGANOS QUE EL CONVENCIONAL)

NECESITA MAS TIEMPO Y MAS RECURSOS

QUE EN RT CONVENCIONAL.
PRECISION DE ALTA TECNOLOGIA.

\’

POTENCIALES DEL IMRT

REPORTS OF PRACTICAL ONCOLOGY AND RADIOTHERAFY 18 (2013) 371-375

r . . . ONCOLOGY )
Available online at www.sciencedirect.com RADIOTHERAPY

ScienceDirect

e 5 0 s
]:LSI:\,/’“:R journal homepage: http://www.elsevier.com/locate/rpor
e

Review

Current status of IMRT in head and neck cancer @Cmm

Jaime Gomez-Millan®*, Jestis Romero Ferndndez”,
Jose Antonio Medina Carmona®

# Department of Radiation Oncology, Hospital Virgen de la Victoria, Campus Teatinos s/n, 29010 Mdlaga, Spain

® Department of Radiation Oncology, Hospital Puerta de Hierro, Calle de Manuel de Falla, 1, 28222 Majadahonda,
Madrid, Spain

© Servicio de Oncologia Radioterapica del Hospital Clinico Virgen de ln Victoria, Campus Teatinos s/n, 20010 Mdlaga,
Spain
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