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Introduccion

 En 1895 Rontgen descubre un nuevo tipo de rayos que

los llamo X.

Wilhelm Conrad Réntgen (1898). Uber eine neue Art von Strahlen.
Sitzungsberichte der Wirzburger Physik.-Medic.-Gesellschaft.



Introduccion

Primer uso médico publicado en The Lancet
23 de Enero de 1896

“Encontré un pedazo de cuchillo clavado en
un marino en estado de ebriedad”

Nace el Radio diagnostico...



Introduccion

* En 1898 Becquerel descubre ¢ En 1898 Pierre y Marie
la radioactividad. Curie aislaron el Radio.




Introduccion

FIGURE 1.2 Based on Becquerel’s earlier observation. Pierre Curie is said to
have used a radium tube to produce a radiation ulcer on his arm. He charted 1ts
|ﬂppearauce and subsequent healing.

* Nace |la Radiobiologia.....



Introduccion

* Primer intento de tratar
cancer con Rayos “X”

* Georges Chicotot (active ca.
1889-1907)

e Museo de la asistencia
publica , Hospital de Paris




Introduccion

Que es la Radioterapia??
Un tipo de radiacion ionizante

lonizacion: cuando la radiacion expulsa uno o mas electrones
fuera de un atomo o molécula.

Las radiaciones ionizantes se clasifican como
electromagnéticas (ondas) o particulas (ej: electrones).




Introduccion

Radiacion electromagnética

* Se comporta como ondas de propagacion de
energia como, de luz, calor, radio, microondas,
rayos UV, rayos X, rayos .

* Son campos magnéticos oscilantesy
eléctricos.



Introduccion

HF‘_'“Ed flament Electrons are accelerated
emits electrons by by high voltage
thermionic emission  anode

._ é % x+ays produced when
high speed electrans
X-ray tube ; é hit the metal target



Introduccion
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Ondas electromagnéticas en espacio libre, Modo TEM
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\\\. Frente de onda magnético

E = campo eléctrico

H = campo magnético

C (velocidad de propagacion) = v (frecuencia) x A (longitud de onda)
C se expresa en m/seg

V se expresa en ciclos/seg o Hertz

A se expresa en metros



Introduccion

Radiacion electromagnética

Modelo de cuantos

E (energia en Joules) = h (constante de Planck) x v
(Frecuencia)

E=hxc/A

Estas ecuaciones representan que si la longitud
de onda se acorta o la frecuencia aumenta, la
energia del foton crece.
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Introduccion

Radiaciones ionizantes
electromagnéticas (ondas)

* Los rayos X se producen cuando se
aceleran electrones a alta energia y se
frenan bruscamente contra Tungsteno
u Oro (Z alto), parte de la energia
cinética es liberada como Rayos X.

* Los rayosy se producen cuando un
inestable atomo con exceso de
energia, rompe parte de su nucleo

para lograr estabilidad

Tungsten Anode Electron Beam

Cathode

Cathode Arm

Anode Arm

60
7CO
h.27T2 a

11732 MeV 7

l 1.3325 MeV 7

148 Mev /™




Charged particles
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magnetic feld

Protons trapped in
North inner radiation belis
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Introduccion

Una dosis corporal total de 4Gy de Rayos X en
una persona de 70Kg tiene un 50% de
letalidad

Transmite solo 67 calorias
Subiria su temperatura en 0,002° C

Lo mismo que una taza de café



Introduccion

Absorcion de rayos X
* Efecto fotoeléctrico:

— Se refiere que el foton de rayos X entrega completamente
su energia a un electron, sacandolo de su orbita.

— El coeficiente de absorcion de masa del efecto foto
eléctrico tiene una relacion de Z3.

Pholoelecton
AE=E-E,
e 0

Inceming
radiation from
x-ray tube or
radioisotope.
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Introduccion

Absorcion de rayos X

* El efecto Compton:

— El fotdn le da parte su energia cinética (0 a 80%) a un electrony
continua deflectado de su camino original. Produciendo un electrén
acelerado que genera cambios en su medio.

— Es independiente del numero atomico del material absorbente.
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Introduccion

Que es la Radioterapia??
Un tipo de radiacion ionizante

lonizacion: cuando la radiacion expulsa uno o mas electrones
fuera de un atomo o molécula.

Las radiaciones ionizantes se clasifican como
electromagnéticas (ondas) o particulas (ej: electrones).




Introduccion

Radiacion ionizante
de particulas

 Electrones:

— pequenos, carga
negativa, pueden
ser acelerados a
gran energia
cercana a laluz en
un Betatron o un
Acelerador lineal.
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|IORT Breast Cancer:
Surgical Cone and Site/Size Verification
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Introduccion

* Cual es nuestro verdadero target?






Introduccion

Mecanismos de efecto g

de la Radioterapia ’

* Aproximadamente 4 0%
2/3deldafiodelos =% "7 @

| Indirect Action
/ Dominant for X-Rays

rayos X son

indirectos, puede
ser reparado en g
hipoxia y fijo < (R A
cuando hay oxigeno. |
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Introduccion

Irradiation

ATM/Chk2
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Introduccion

The structure of a single strand of DNA.
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Introduccion

D- Repair of double strand break

Causes: High energy radiation (x-ray) or oxidative free radicals can
cause double-strand breaks in DNA which are potentially lethal to the
cell.




Introduccion

AN ININAN/ N ELL

“Beads-on-a-string”
form of chromatin




Introduccion
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FIGURE 2.16 Anaphase chromosome preparation of Tradescantia paludosa. A
Normal anaphase. B: Bridge and fragment resulting from radiation (arrow).
(Courtesy of Drs. Brewen. Luippold. and Preston.)
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Introduccion

La introduccion del fraccionamiento

e Son consecuencia de
experimentos de radiobiologia
franceses de los anos 20°.

e Esto comenzo con el
fraccionamiento de dosis a
testiculos de carneros.

* Asise vio que se producia mejor
control con menor dano de
tejidos normales.




Introduccion

Mecanismos de efecto de |la .
Radioterapia gas N

Aerated
Cells ~£ =

h Mostly
i Hypoxic

Re oxigenacion " ) "z
* Experimento de Van e .
Reoxygenation
Putten y Kallman en 22

o
P

o 5

sarcoma de raton.

e Demostraron el efecto
dinamico de la gig Segr

-

oxigenacion respecto al
fraccionamiento de dosis.

-
Reoxygenation
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Introduccion

Mecanismos de efecto de

la Radioterapia

Re oxigenacion

Fraction of surviving cells

0.001

01 F

N\

Hypoxic

Asratled

I I I | | I I L

2 4 & 8 10 12 14 16 18 20

Dose, Gy



Introduccion

e Reordenamiento

G



Introduccion

e Reordenamiento

Surviving fraction

0.003

FIGURE 5.8 Idealized fractionation experiment. Curve A 1s the survival curve
for single acute exposures of x-rays. Curve F 1s obtained if each dose 1s given as
a series of small fractions of size D with an interval between fractions sufficient
for repair of SLD. Multiple small fractions approximate to a continuous exposure
to an LDR. (Adapted from Elkind MM. Whitmore GF. Radiobiology of Cultured
Mammalian Cells. New York. NY: Gordon and Breach: 1967, with permission. )



Introduccion

DNA como Target de la Radioterapia

Integridad reproductiva

Para células diferenciadas no proliferativas representa integridad de
funciones.

Para células reproductivas irradiadas es la pérdida de capacidad
de reproducirse. Aparentemente intacta, ya que producen
proteinas, sintetizan ADN, pero luego de 1 a 2 mitosis pierde
capacidad de progenie clonogénica.

Esto ultimo importante en radioterapia en tumores, donde las
células son asesinadas al quitarles su capacidad de dividirse e
invadir.



Introduccion

De lo anterior se desprenden las 4 “R” de la radiobiologia
* Reparacion del dano subletal

e Reordenamiento de las células en base al ciclo
celular.

* Repoblacion.

* Reoxigenacion.



Introduccion

Radiosensibilizantes
Sales de Platino: Forman enlaces con el DNA.

Alkilantes: Ciclofosfamida. Forman enlaces con el DN

Antimetabolitos: 5-FU, Capecitabina, Metotrexato. Principio activo inhibe
la enzima de dihidrofolatoreductasa.

Citostaticos:

— Antibidticos: Antraciclinas, se intercalan en el ADN.

— Derivados del podéfilo: VP16, forma un triple complejo con el ADN Yy la
Topoisomerasa |l

Inhibidores de la mitosis:

— Alkaloides de la vinka: se unen a la tubulina impidiendo la formacion
de los microtubulos.

— Taxanos: actuan formando unos microtubulos anémalos, estabilizan la
mitosis
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Partes del equipo de tratamiento

e Acelerador Lineal: Estructura Interna
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Acelerador Lineal: Estructura Externa
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Bandejas







Blogues de cerrobend: aleacion de LIPOWITZ
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Desarrollo tecnolégico de los equipos




Desarrollo tecnologico de los equipos
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FIG. 11.10. Composite isodose distribution for a pair of parallel opposed fields. A: Each beam is given
3 weight of 100 at the depth of D__ . B: Isocentric plan with each beam weighted 100 at the isocenter.
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Tomoterapia

e Un colimador multilaminas binario modula la
intensidad de un haz de radiacion rotatorio generado
en un Acelerador Lineal instalado en un gantry de
morfologia anular

* Integra la planificacion, la verificacion de la posicion
del paciente (PTV y OAR) y la administracion de la
radiacion



Tomoterapia

Tomeotherapy unit
! . Temporally modulated

TomoTherapy. . multi-leaf collimator

Spiral scan

Slit defining
secondary
collimator

ARy

target
f 3 CT image
CT X-ray - Y :
SOurce - detectors

Pt 1

Image reconstruction Accelerator control

Treatment planning | | Temporally modulated
Treatment verification multi-lear collimator

Computer Computer

 Tomoterapia helicoidal - IMRT mediante haz rotatorio que irradia de forma

continua mientras la mesa de tratamiento desplaza longitudinalmente al
paciente a través del haz de irradiacion.



Tomoterapia

Colimador binario, tiene 64 hojas de 0,625 cms de ancho, 10 cms de grosor,
da un tamafno maximo de campo de 40 cms, tiene una capacidad de
exactitud de 0,25 mm.



Gray shade: Hippocampus
Orange contour: Hippocampal avoidance region

Fig. 5. Spatial isodose distribution for | sample patient at the level of the hippocampi for hippocampal avoidance during
whole-brain raditherapy asing (a) helical tomotherapy and (b)) hinear accelerator (LIN AC based intensity-modulated ma-
diotherapy (IMRT). Grey-shaded region represents the hippocampus. Orange contour represents the hippocampal avoid-

ance region. Green isodose represents 12 Gy; light blue, 27 Gy; pink, 29 Gy; yellow, 30 Gy; red, 38 Gy, in 10 fractions.
Representative axial, sagittal, and coronal images are provided.
Estas técnicas modernas nos permiten evitar el Hipocampo sin sacrificar cobertura y
homogeneidad del PTV.

RTOG 0933



Fig. 1. Axial and Coronal images showing PTV, OAR, and isodoses. Axial CT mage of pelvis at the level of the prostate
rland (a) the prostate and proximal SVs (b) and the PLNs (¢) and (d) a coronal CT image showing the prostate and PLNs.
Contour colors: red i1s PTVGOE; marcon is prostate; blue is the proximal 5Vs; dark brown 1s PTV45; yvellow is bladder; brown
18 rectumy; light brown is peritoneal cavity. 1sodoses are shown as color maps.
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Desarrollo tecnolégico de los equipos

Menos efectos toxicos

Mayor precision
— Respeto a estructuras funcionales

Multifuncionalidad

Escalamiento de dosis
— Mejores resultados



Desarrollo tecnolégico de los equipos

e Es cuestion de * Si tiene diferentes
volumen... radios.....

e 3cms=113cms3

e 4cms =268 cms3

* 5cms =524 cms3




La razon terapéutica
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. Qué es una dosis mas conformal?
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Mayor tecnologia, mejores
posibilidades!
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Jameson and Longo, NEJM, 2015
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Como se planifica




Como de planifica
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Como se planifica




Como se planifica
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Como se planifica
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Example of the immobilization system applied to patients, including the abdominal compression method.
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Como se planifica
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Fig. 8. Comparison between radiation field sizes and the volume of heart irradiation using either IFRT (A and B) or INRT (C and D) for a
mediastinal tumor mass (PTY in red color).



Dosimetria

 Cumplimiento de protocolo
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Table 1. QUANTEC Summary: Approximate Dose/Volume/Outcome Data for Several Organs Following Conventional Fractionation (Unless Otherwise Noted }*

Irradiation type

Dose (Gy), or

Volume (partial organ unless dosefvolume Notes on
Organ segmented otherwise stated)’ Endpoint parameters’ Rate (%) dosefvolume parameters
Brain Whole organ ID-CRT Svmptomatic Necrosis Dhmiax =260 <3 Data at 72 and 90 Gy, extrapolatzd
Whole organ ID-CRT Symplomatic necrosis Dmax = 72 3 from BED models
Whole organ ID-CRT SYMpLOMatc Necrosis Dmiax =9 10
Whole organ SRS (single fraction ) Symplomatic necrosis V12 <510 cc <) Rapid rise when V12 =5-100 cc
Brain stem Whole organ Whole organ Permanent cranial Dhmax <54 <5
neropathy or necrosis
Whole organ ID-CRT Perimanent cranial D1-10 ce! =359 <3
nenropathy or necrosis
Whole organ ID-CET Permanent cranial Dimax <64 <3 Point dose <=1 cc
netropathy or necrosis
Whole organ SRS (single fraction ) Permanent cramial Drmax <125 <5 For patients with acoustic mors
nenropathy or necrosis
Ciptic Whaole organ FD-CRT Optic newropathy Diviax <55 <3 Giventhe small size, 3D CRT is often
merve [ chitasm Whole organ ID-CRT Ciptic neuropathy Drmax. 55643 -7 whaole organ®!
Whole organ AD-CRT Optic neuropathy Dmiax =60 =720
Whole organ SES (single fraction ) Optic neuropathy Dmax <12 =10
Spinal cord Partial organ ID-CRT Myelopathy Dmax = 34 0.2 Including full cord cross-section
Partial organ AD-CRT Myelopathy Dmiax = 60 6
Partial organ AD-CRT Myelopathy Dimax = 69 30
Partial organ SRS (single fraction) Myelopathy Drmiax = 13 1 Partial cord cross-saction irrad mted
Partial organ SES (hypofraction ) Myelopathy Drmax =210 H 3 fractions, partial cond cross-section
irrad iated
Cochlea Whole organ ID-CRT Sensory nearal hearing loss Mean dose =43 <30 Mean dose to cochlear, hearing at 4
kHz
Whole organ SRS (single fraction) Sensory neural hearing loss Prescription dose = 14 <23 Serviceable hearing
Parotud Bilatemal whole ID-CRT Long t2rm parotud salivary Mean dose <23 <20 For combinad parotd __gl,am:ls‘
parotid glands function radiuced 1o <<25% of
pre-RT level
Umnilateral whole IDCRT Long term parotd salivary Mean dosa <2 <2 For smg le parotid gland.

parotid gland

Fueike tion red uced to <25%. of
pre-RT level

At least one parond gland spared to
<20 Gy T




Table 1. QUANTEC Summary: Approximate Dose/Volume/Outcome Data for Several Organs Following Conventional Fractionation {Unless Crtherwise Notad ¥ (Contirned )

Irradiation type

Diovse (Civl, or

¥olume (partinl organ unless dosafvolume Motes on
Chegan sepmented otherwise stated)’ Endpoint parameiers’ Rats (%) dosefrolumes parameters
Bilateral whole ID-CRT Long term parotid salivary Mean dose <349 <3 For combined parotid glands (per
parotid gplands function reduced to <253% of Fig. 3 in paper) 1
pre-RT level
Pharynx Pharyngeal Whole orpan Symptomantic dvsphagia and Mean dose <354) =0 Based on Section B3 in paper
constictors &S i Tt on
Larynx Whaole organ AD-CRT WVocal dysfunction Dimvax. <266 <20 With chemotherapy, based on single
study (see Section A4.2 i paper)
Whole organ ID-CET Aspiration Mean dose <30 <3 With chemotherapy. based on single
study (see Fig, 1 in paper)
Whole organ 3D-CRT Edema Mean dose <34 <2 Without chemotherapy, based
o single sindy i patients without
Whole organ I-CET Fdema W3 <275 < larynx cancer®*
Ly Whaole organ ID-CRT Symptomatic pRewmonitis V20 = 30% <2 For combined Iung. Gradual dose
rEspOnse
Whole organ AD-CRT SYmplomanc pneumontis Mean dosa= 7 3 Excludes purposetul whole lung
Whole organ AD-CRT Symptomatc pneimonit is Mean dose = 13 1 irradiation
Whole organ ID-CRT Symplomatic prewmonitis Mean dose = 20 20
Whaole organ ID-CET Symplomatc prewmonit s Mean dose= 24 30
Whole organ I-CRT Symptomatic prenmonitis Mean dosa= 27 41
Esophagus Whole organ AD-CRT Grade =3 acute asophagitis Mean dose <34 =20 Based on RTOG and several studies
Whole organ I-CRT Grade =2 acute esophagitis ¥i5 <50% <30 A variety of altemate threshold doses
EE k. - P - have been implicated.
Whole organ 'ED_T:'.R.E. {:1;21-9 -_7.2 acute emphag.:r..m ¥l f:.-ﬂ-!!‘r}- =3 Appears to be a dosefvolume response
Whole organ ID-CRT Cirade =2 acule esophagits W0 <205 =31
Heart Pericardinm I-CET Pericarditis Mean dose <26 <13 Based on single study
Pencardiim ID-CRT Pericanditis W3l <465 <13
Whole organ iD-CRT Long-term cardiac mortal iy VW25 <10%: =1 Crwerly safe nsk estimate based on

mindel predictions




Aable | QUANTEC Sumimary: Approamate Dose/Volume/Uutcome Data for Several Organs Followang Conventional Fracionation {Unless Ctherwise Noted)® {Continned )

Iradiation type

Dose 4Gy, or

Volume {partial omgan unless dovsevolume Mates on
{rgan sesmenied atheraise stated) Endpoint pammeters’ Bate (%) dosgivolume parameters
Lwver Whaole liver - GTY ADCRT or Classic: R ILD Mean dose < 30-32 <5 Excluding patients with pre-existing
Whok onzan hwver discase or hepatocellular
caminoma, as tolerance doses
am lower in these patients
Whaole liver - GTV IDCR Classic RILD Mean doge <42 5}
Whole liver - GTV ADCRT or Classic RILLY Mean dose <28 ] In patients with Child-Pugh A
Whole orzan precuisting liver discase or
hepatocethlar caranoma,
excluding hepatitis B
reaciivaiion
Whole liver - GTV iDCRT Classic RILD Mean dose <30 =5 as an endpont
Whaole hver 5TV SBRT (hypotmction) Claszic RILEY blean dose <13 =5 3 fractions, for primary liver cancer
<18 <5 6 fractions. tor primary Hver cancer
Whole liver - GTY SBET {hypofraction) Claszic RILT Mean dose < 15 <5 3 fractions; for liver motastases
=20 3 6 frachions, for liver metastases
> M) oo of normal hver SBET {hypotraction) Classic RILLY Dhyx <15 < Critical volume based. in 3-5
fractions
Kidney Hilateral whole kidney' Hilateral whole orzan Chnically relevant renal hedean dose < 1518 ]
or SD-CRT dystunction
Bilateral whole kidney' Bilateral whole organ Clinizally relevant menal Mean dose <28 <5
dvsfunction
Hilaterl whole dney’ DCRT Climically relevant mnal VIZ=55% <5 For combimed kidney
dvsfuntction V2325
i
V2R <X
Stomach Whaole organ Whole orzan LHceration DK} =45 <7
Small baravel ndividual small bowel loops A RT Grade = 3 acute toxicity” VIS <l2ilce =1 Yolume based on segmentation iof
the individual loops of bowel, not the
entire potental pentoneal space
Entir: potential space within IDCRT Grade = 3 acute toxicity? W45 =195 <1 Volume based on the entine potential

peritomeal cavity

space within the pentoneal cavity




Table 1. QUANTEC Summary: Approximate Dose/VolumeCOutoome Data for Severl Organs Following Conventional Fractonation { Unless Otheraase Noted)® (Continued )

Iradiation type

Dxose (G ). or

Volume {partial orzan unless dosejvolume Maotes on
{rgan segmened otheranze stated)’ Endpoint pammeters ' Hate {%) dosgvolume parameters
Rectum Whole organ ADCRT Grade = 2 late mectal toxiaty. Vil < M0 <15 Prostate cancer treatment
Gmde = 3 late rectal mxicity <1
Whaole argan IDCRT Grade = 2 late rectal toxicity, Vol <15% <15
Gmde = 3 late motal tociaty <1
Whaole organ iDCRT Grde = 2 late mectal toxiaty, Va5 <2% <15
Gmde = 3 late rectal tociaty <1}
Whaole organ iDCRT Grade = 2 late rectal toxiaty, VI <H% <15
Grde = 3 late motal toiaty <1
Whole organ IDCRT Gmde = 2 late retal toxiaty. Vis<Ii% <15
Grde = 3 late motal toxicity 1§

Bladder Whole organ IDCRT Omde = 3 late RTOG Drinax <65 < Bladder cancer treatment
Vanations in bladder sizefshape/
location durimg BT hamper abitity to
genemte accurte daty

Whaole organ ADCRT Grade =3 late RTOG Vas=9% Prostate cancer reatment
U R L Based on curment RTOG (415
VIiss=l% recommendation
VBN =15 %

Penile bulb Whaole organ iDCRT Severe arectile dysfunction Mean dose to <45
5% of gland <50}
Whole organ iDCRT Severe arectile dysfunction [00F <50 <45
Whole organ ADLCRT Severe crectile dysfunction Ded T <710 <55

Abbreviarions; 3D0CRT = 3-dimensional confomal radiotempy, SES = stereotactic mdicsurgery, BED = Biokbgically effective dose, SBRT = sterentactic body radiotherapy, RILD = mdi-

atim-induced bver discase, RTOG = Radiation Thermpy Oncology Group.



Dose Volume Histogram Limits

Convenfional Fractionation 1 Fracfion SRE 3 Fraction SBRT & Fraction SBRT

T T L T T L T —— e . T L. [T LT L T | N T T L L T N R LT L
COTTTUT S saDeph b amly 1 mea  aigay T Wem guay IF [TUTT T e Semt  marw  CHAWp T

™ ey cm  way # g " T

e s oy W o " L LT

™ mme FpReren e onay = " ke Dy W

ey 3 s gy W How ] s amdy X

w  omdy A v @l W o m e amEy A

ey T . w1 ane m T

iy 4 T T 1

P T o E] mws @Ay W

el L ] ) ] ] ] BT

W ooee T mh ' . n mes ey W

EE T rn = - ] ame wEwy 3

w3 ol n b B - e

™ iy TITRER ETTOTTE i i s u L £ = n

[ . u [ - - a

Hew - a ™ E =

. b Way @ Tma m ]

e s iady W p E m

(. Mk TRy 3t . H =

™ wwa oy W o - ]

[ e wag m s m =

ana Bws cmisy B . E =

o we mimy #® . ]

™ »

o e k] o - »

. e wimy =W e m -

. e oAy o a =
e wEy B £ E =

s e niey m e ™ m

. T o i a

] dw  nEy M e a1 ]

o e L% o >R el mn

s HEw waty @ [ - a ™

i y cmEay M o n m

(Y wws oAGy W Him u m

i e nisg m . in

e wwa omagy W Him -

T Ak NAgs = aubia ]

E B T o -

o G mmp 3 - n

= o way W o i

- e ey W b w

o am  wap W o u

Hew Naww omAdy W Him m

i cue  wley @ ) m

- . Mo " &

iy A mady 1 e "

Hw =

B i o v =

T oM Ay m e o
v oidy o ‘e =

Rl W s WAy W Rl S -

== n s thy  om .

im n

e )

Him u 8 b .

e u TR v

- u [

How n .

- n - & =ren

£ ) - e

. u . -

- n L " - s i

ww iy W - e .

III" Mobius3D MOBIUS

=

Mobius3D software automatically checks DVH limits for your plana, making this chart a thing of the past. e et e o it
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Ml Day 0 IMRT - Unapproved - Transversal o =] S| | B Doy 27 IMRT - Unappro

§0.000 , 60.000
58.000 = 58.000

36.000 4 - e 4 55:000
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Usos en patologia benignas

MAV

Neurinoma del acustico

Meningioma

Pseudotumor orbitario (Enf. de Graves)
Queloides

Ginecomastia

Sinovitis villonodular

Histiocitosis

Osificacion heterotodpica

Tumores desmoides
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Usos en patologias malignas

Piel * Colorectal
SNC * Ano

H&N * Endometrio
Pulmon e CCU

Mama * Vejiga
Esofago * Prostata
Gastrico e Sarcomas
Hepaticos * Hematoldgicos
Vias biliares * Pediatricos

Pancreas



Usos en patologias malignas

* PALIATIVO!!!

WORLD HEALTH ORGANIZATION

2 TN
o
NSt 714
S

International Agency for Research on Cancer

WORLD CANCER REPORT 2008

A litle over 50% of all patients who develop
cancer will require radiotherapy ot some time
during their illness [l This percentage will
vary from one tumour type to ancther. Aboul



Conclusiones

Existimos desde el siglo XIX

Somos una parte fundamental del tratamiento
(mas antiguo que la Qt!!)

Somos parte del equipo oncolégico
multimodal

Los tratamientos multimodales han mejorado
los resultados

Nos ha beneficiado mucho el desarrollo
tecnologico






