
How can hadrons be used to cure the cancer? 
 

 Hadron (from the Greek hadrós which means strong), in particle 
physics, is a composite particle made of quarks held together by the 
strong force. We can use them to cure the cancer, It's called the hadron-
therapy but that is expensive and not by far more effective than X-rays 
right now. It has to be improved and it will probably be effective in a few 
years. Rapid technological progress in recent years has led to evolutions in 
all areas of medicine and has significantly influenced radiation oncology. 

 

I-Radiotherapy. 
 
 Radiotherapy is medical use of ionizing radiation to treat cancer. In 
conventional radiation therapy, x-rays beams (high energy photons) are 
produced by accelerating electrons and then are delivered to the patient 
to destroy tumour cells. The main problem is that x-rays damage healthy 
cells as well. We must improve this technique. 
 
 
 

 

 
A single beam of X-rays : 
2 grays on the tumor ; but also 2 
grays on all the healthy cells along 
the beam. The X-rays go through 
the whole brain. 
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II-Cyberknife. 
 Cyber knife treatment uses x-rays to cure cancer, it is produced 
from a small linear particle accelerator or with a robotic arm which allows 
the energy to be directed at any part of the body from any direction. By 
changing the direction of the beam we can protect the healthy tissues. 
 
 

 
 

III-Gamma knife. 
 Gamma knife therapy is the more popular way to cure cancer, a 
treatment using gamma rays, a type of high-energy radiation that can be 
tightly focused on small tumours or other lesions in the head or neck, so 
very little normal tissue receives 
radiation. The gamma rays are 
aimed at the tumour from many 
different angles at once, and 
deliver a large dose of radiation 
directly to the tumour in one 
treatment session.  
 

Gamma knife :  
200 beams of gamma-rays and not 
X-rays precisely focused on the 
tumor. 
0,3 grays along each beams 
0,3x200=60 grays on the tumo 

 

Cyberknife : 
The direction change for  each beam : 
2 grays along each beams : 
If there are 7 beams 
2x7=14 grays on the tumor 
2 grays on the healthy cells  
 
 



IV-Combined equipments. 
 Nowadays we use combined 
equipments, with for example a CT-scan 
and directive x-rays  radiotherapy, to 
be able to cure and to observe the 
tumour simultaneously. It's very 
important to minimize the dose used 
for each patient and to avoid damages 
on healthy tissues. 
 
 
 
V-Hadrontherapy. 
 Hadron therapy takes positive 
ions to cure the cancer instead of x-
rays or gamma-rays. We study hadrons 
physics  by colliding protons or nuclei of heavy elements. Positive ions used 
to cure cancer are mainly composed of carbon, although protons are used 
in several hospitals. Carbons nuclei have clear advantages over protons in 
providing both a local control of very aggressive tumours and a lower acute 
toxicity, thus enhancing the quality of life during and after cancer 
treatment.  

The advantages of hadrontherapy compared to the traditional 
radiotherapy are : 

a) The release of energy (and the destruction of cells) is done 
selectively, targeting only cancer cells. The damage incurred in the 
body on initial penetration is relatively small and a significant release 
of energy is confined only to the surrondings where the cancer is 
located. This maximizes the destruction of cancerous tissue while 
minimizing collateral effects on healthy tissue. 
 

The protons or nuclei slow down when going through the body. They are 
very effective to kill cells when their speed is low. Therefore; we adjust 
with an accelerator the speed of the particles to obtain maximum  
damages on the tumour. They are less efficient before the tumour 
because they travel too fast. After the tumour they are stopped, and so 
there are no more effects. The rest of the healthy tissues are protected! 
On the contrary, x-rays give about the same dose at any depth. 
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b) The energy release mechanism for hadrontherapy causes a larger 
amount of breaks on the DNA than X-rays. The cell has the ability to 
repair itself, but if the number of broken links is excessive it loses its 
function of self-reparation and the cells remain inactive and dies. In 
conventional radiotherapy the DNA damage is modest; on the contrary, in 
the hadrontherapy with carbon ions the number of breaks allows the 
destruction even of tumors resistant to conventional therapy. 

 Together these two benefits result in a significant destructive 
effect on biological tissues, for which reason the target (tumor) must be 
positioned with a degree of accuracy which is much greater than that 
associated with conventional radiotherapy. 



Since the birth of hadrontherapy, more than 60,000 patients have been 
treated globally with hadrons, including 5,500 with carbon ions. 

In Europe, the interest in hadrontherapy has been growing rapidly and the 
first dual ion (carbon and protons) clinical facility in Heidelberg, Germany 
started treating patients at the end of 2009. Two more facilities, CNAO 
in Pavia and PTC in Marburg, will be treating patients soon and others, 
such as MedAustron in Wiener Neustadt, are in the construction phase. 

Next to Rouen, in Caen they are setting up a similar research centre which 
is called ARCHADE. It will start in 2018. We received a researcher in a 
conference to speak about it. 


