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Chemo Radio
TherapySurgery

Drugs
Kills cancer cells
Long and harsh

Lose hair and weight
Lots of new developments

Immunotherapy

Surgery
Removes the tumor

Short and radical
Invasive and scary
Fear of anesthesia

Robot surgery

Radiation 
Destroys the tumor

Non disruptive
Non-Invasive

Lots of new developments
Proton Therapy

$ 85 B* $ 38 B* $ 10 B*

Cost of cancer treatments per year 
in USA cancer center



We have now more and more Technology........
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Source: https://www.proton-therapy.org/map/

IBA newcomers

The Growing U.S. Market
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Photons Protons (Bragg Peak)

The Bragg Peak



Standard RT vs Proton Therapy



1. Improvement of local control.
2. Reduce of side effects.
3. Lower risk of secondary cancer.

Potential benefits of Proton Therapy
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Photons Protons

Proton Therapy: Lung Cancer

Courtesy of Seattle Cancer Care Alliance Proton Therapy Center



Photons Protons

Courtesy of Seattle Cancer Care Alliance Proton Therapy Center

Proton Therapy: Left Breast Cancer
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Proton Therapy: Meduloblastoma

3DCRT IMRT PBRT



Proton Therapy: H&N Cancer



Photons Protons Photons 
excess

Up to 25 Gy

How does that reflect to the  patient?

Courtesy of  Nancy Lee, 
MSKCC



What unnecessary radiation dose of 25 Gy
means for the patient?

Courtesy of Steven Frank, MD Anderson Cancer Center



Dysgeusia Mucositis Nausea

20%

40%

60%
IMRT

IMRT

IMRT

PBT
PBT

PBT

Dosimetric advantage of protons translated into 
lower rates of acute treatment-related toxicities
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≠
Courtesy of Andres Morales, Hospital Sant Joan de Deu. Barcrelona



Individual patients

Pediatrics' Patients: Which patients could benefit from protons? 
Consensus Report from the Stockholm Pediatic Proton Therapy Conference: 

Results of experts opinion for protons indications in pediatric patients. 

Consensus Report from the Stockholm Pediatric Proton Therapy Conference
Int J Radiation Oncol Biol Phys, 96, 387-392. 2016. 



Conventional Radiotherapy Proton Therapy (PT)

Pediatrics Patients: Which patients could benefit from 
protons?

Photons vs Protons in Low grade Glioma:   



Improvement of 
local control

Reduction of 
side effect

+
Treatment of 
choice for re-

irradiation

Lower risk of 
secondary 

cancers

Adult’s Patients: Which patients could benefit from protons? 

Courtesy of Steven Frank, MD Anderson Cancer Center



Conventional Radiotherapy Proton therapy (PT)

Adult’s Patients: Which patients could benefit from protons?
Photons vs Protons in Prostate cancer:  



Proton Therapy or Proton Radiotherapy or  Proton Beam Therapy

From technical and standard indications publications
(Ocular, Pediatrics, Base of Skull Chondrosarcoma and Chordoma) to 

new indications (Lung, Breast, Head and Neck) expanding the use of PT

Growing interest in proton therapy: Pubmed Search



 108 prospective clinical trials on ClinicalTrials.gov with status of 
open and recruiting.

 19 randomized controlled trials: 16 registry and data collection trials.
 39 active but not recruiting trials

Growing interest in proton therapy: Clinical Trials at 12- 2016



QoL

Courtesy of Andres Morales, Hospital Sant Joan de Deu. Barcrelona
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Viggo Mommaerts

At the heart of it all
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Current population of Spain 

List of cities in Spain by population

List Population Metropolitan
population

Madrid 3,14 million 6,16 million
Barcelona 1,6 million 5,18 million
Valencia 0,79 million 1,65 million
Sevilla 0,66 million 0,68 million



Recomendaciones de la Sociedad Española de Oncología
Radioterápica (SEOR) para la protonterapia en España. 

Indicaciones pediátricas: 



Recomendaciones de la SEOR para la protonterapia en España. 
Indicaciones para adultos: 



Donación de la Fundación Amancio Ortega para la compra de 10 
unidades de Protones para España por 240 millones de Euros. 

17 comunidades autonomas en España Numero de unidades de protones

Madrid 2 (ya hay 2 privades)

Andalucia 2
Cataluña 2 
Valencia 1
Galicia 1
Canarias 1
Pais Vasco 1
Cantabria (Santander) 1 (Iniciativa privada para ámbito público)



Tumores infantiles neuro-oncológicos 75 casos  

Tumores neuro-oncológicos del adulto 45 casos 
 

Melanoma ocular no candidato a braquiteràpia 5 casos 

Ensayos clínicos sobretodo em adultos, Re-
irradiaciones, pacientes potencialmente sensibles a 
la RT (síndromes genéticos)  

80 casos 

TOTAL 205 Casos 

La protonterapia en Cataluña (8 millones de habitants)
Demanda previsible en Catalunya
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Current population of Colombia 

List of cities in Colombia by population
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1%
Patients of RT 
treated with PT

today

20%
Potential RT patients 

treated with PT
tomorrow

12

Eligible population for proton Therapy



Recomendaciones de la SEOR para la protonterapia en España: 
Conclusiones

En resumen con los tratamientos ya considerados
“Clásicos” en protonterapia (pediatria, Base de cráneo,
reiiradiaciones), se estima en 2-4 años el tiempo
necesario para llegar a una “actividad de crucero” con
estimaciones máximas de 250 pacientes por año y por
sala.



Ideal depth-dose profile Minimal integral dose

Proton Therapy: Take home message
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Thank You


