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Estimated age-standardised mortality rate for males per 100 000 
(all cancers excl. non-melanoma skin cancer) 

GLOBOCAN 2008 (IARC) – 2.9.2012 

1. Hungary   229.5 

… 

35. Norway    124.9 



Estimated age-standardised mortality rate for males per 100 000 
(all cancers excl. non-melanoma skin cancer) 

GLOBOCAN 2008 (IARC) – 2.9.2012 

1. Hungary   121.5 

… 

16. Norway      94.9 



Cancer mortality for male population  
1955-2019 
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Cancer mortality for female population 
1955-2019 



Cancer patient characteristics in Hungary in 2010 

Diagnoses ICD-10 Incidence 

1. Skin (non-melanoma) C44 10 957 

2. Lung & trachea C33-34 10 706 

3. Colo-rectal C18-21 9 632 

4. Breast C50 7 543 

5. Head & neck C11-14, C30-32 5 177 

6. Lymphoma & leukemia C81-96 3 877 

… … 

Altogether 69 262 

Patients treated by radiotherapy: 23 119 (33.4 %) 



Hungarian 

Cancer 

Registry 

Top 10 cancers in Hungary (2010) 



Radiotherapy centers in Hungary (n=12) 

Regional centers: 5 

New center: 1 

Veszprém 

New center 

100 km 



Linear accelerators (X, e) 26 

Cobalt units (Co-60)   9 

HDR afterloading (Ir-192) 11 

Prostate seed BT (I-125)   1 

 

 

Radiation oncologists 88 

RO residents  30 

Medical physicists 54 

RTT               202 

Radiotherapy infrastructure and staff in Hungary 



Radiother Oncol 75:355-365 (2005) 



Smith AR, Med. Phys. 36:556-568. 2009. 

Comparison between depth dose curves  

for photon and proton beams 



Greco C, Wolden S, Cancer 109: 1227-1238. 2007. 

A comparison of dose distributions for a medulloblastoma patient  

using protons, photons and IMRT 



Proton    Photon - IMRT 

Hoppe B, et al. Oncology, June, 644-662. 2011 

Irradiation of prostate with protons and photons 



Radiother. Oncol. 95:45-53. 2010  

Costs 

  - capital 

  - operational 

 

Three facilities 

   - combined (carbon ion and proton) 

   - proton only 

   - photon 

 

Four tumor types 

   - prostate 

   - lung 

   - head & neck 

   - skull-base chordoma 



Base-case analysis: operational model and cost estimates 



Weight (size) of clinical cyclotrons vs. date 

Smith AR, Med. Phys. 36:556-568. 2009 



POINT/COUNTERPOINT Med. Phys. 34:1135-38, April 2007 

Proton therapy (PT) is „faith-based” radiotherapy without enough evidence 

Not widely available for patients who may benefit from it 

PT is 2-3 times more expensive than IMRT 

Most of the cancer deaths are due to metastatic disease 

 

 

 

Dose escalation will increase local control that may improve long-term DFS 

PT has less side effects and about 2 times less integral dose 

Cost will be reduced as more and cost effective facilities are being designed 

Cost calculation should include the cure of injuries obtained by the treatment 



• Evidence based 

– Ocular tumours (uveal melanoma > 4 mm) 

– Base of skull tumours (chordomas) 

• Some evidence 

– Pediatric malignancies (e.g. retinoblastoma) 

– Paraspinal tumours 

– Head & neck ACC (for C-ions) 

• Experimental 

– Lung tumours 

– Breast (APBI) 

– Pelvic tumours (prostate, uterine cervix, bladder, GI) 

– Sarcomas  

Current status of radiotherapy with proton and light ion beams 
Greco C, Wolden S. Cancer 109:1227-1238. 2007 



http://ptcog.web.psi.ch/ptcentres.html 

Particle therapy facilities in operation I. 



http://ptcog.web.psi.ch/ptcentres.html 

Particle therapy facilities in operation II. 



Planned particle therapy facilities or under construction I. 

http://ptcog.web.psi.ch/ptcentres.html 



http://ptcog.web.psi.ch/ptcentres.html 

Planned particle therapy facilities or under construction II. 



PTCOG: Particle Therapy Co-Operative Group  

Hadron therapy patient statistics 



to be continued 

Hadron therapy patient statistics 





How many patients eligible for proton therapy?  

Country No. of new 

cases 

Pts. treated 

with RT 

Suitable for 

proton 

Percentage 

Sweden* 

(9.3 millions) 

31 050 16 000 2 350 15 

Hungary** 

(10 millions) 

58 305 23 119 2 865 13 

*Glimelius B, et al. Acta Oncol. 44:836-849. 2005 

**Mock U, RegIonCo project, 2011  





Cost:  170 million EUR 

Funds: Federal State of Lower Austria 

 Republic of Austria 

 City of Wiener Neustadt 





MedAustron – Wiener Neustadt 

Main entrance 

Synchrotron hall 

Timeline 

max. 800 MeV p for experiments 

max. 250 MeV p for treatments 

max. 400 MeV/A C for treatments 

Particle energy 

Courtesy of Thomas Schreiner, EBG MedAustron GmbH 



MedAustron books 



Regional Iontherapy Co-operation (RegIonCo) 



RegIonCo Project Partners 

Austria Hungary 

EBG MedAustron GmbH* EBG MedAustron Hungary Kft. 

FOTEC Forschungs- und 

Technologietransfer GmbH 

Markusovszky Hospital 

Szombathely 

PEG MedAustron GmbH National Institute of Oncology 

Budapest 

Regional Entwicklungsverband 

Industrieviertel-Projektmana-

gement 

National Korányi Institute 

Budapest 

Austrian Institute of Technology Erzsébet Hospital Sopron 

*Lead partner 



WP 1 Project management 

WP 2.1 Principles of Treatment Planning with Helium ions 

WP 2.2 Molecular imaging  

WP 3.1 Transnational image management and IT networks 

WP 3.2 Joint utilization of MedAustron - Research 

WP 4.1 Epidemiological survey in Hungary 

WP 4.2 Logistics of patient’s management 

WP 5  Regional development 

WP 6 Communication and dissemination 

RegIonCo Work Packages 



WP 2.1 Principles of Treatment Planning with Helium ions 

Monte Carlo simulations of proton and helium ion beams using 

   - GEANT4 (Geometry and Tracking, CERN) 

   - MCNPX (Monte Carlo N-Particle Transport Code, Los Alamos) 
 

Two groups 

   - Wien – EBG MedAustron GmbH (GEANT4) 

   - Budapest – National Institute of Oncology (MCNPX) 



Bragg peak position calculated with MCNPX and GEANT4 



Deviations of Bragg peak position calculated  

with MCNPX and GEANT4 for all initial kinetic energies 



Bragg peak width calculated with MCNPX and GEANT4 



Distal dose fall-off width calculated with MCNPX and GEANT4 



Thank you for your attention! 
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