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Abstract—Conventional radiation therapy directs photons and electrons at tumors with the purpose to destroy completely the neoplastic tissue 

while preserving adjacent normal tissue. These characteristics make this form of radiotherapy an excellent choice for the treatment of tumours 

located next to critical structures such as the spinal cord, eyes, and brain. 
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I. INTRODUCTION 

Proton pillar treatment is a propelled type of radiation 

treatment that uses a high-vitality proton bar for malignancy 

treatment. Rather than customary radiation treatment, proton 

pillars convey their most extreme vitality inside an 

unequivocally controlled reach which decreases the destructive 

impacts to adjoining sound tissues. To see how proton shafts 

treatment function, this bar treatment is basically utilized as a 

part of the protons and electrons where the protons are 

prevalent type of radiation treatment.  

This treatment utilizes light emissions (sub-nuclear particles) to 

accomplish the same cell-executing impact. An "atom smasher" 

is utilized to accelerate the protons. These quickened protons 

are then shot into harmful cells, slaughtering them. Dissimilar 

to customary radiotherapy, in proton shaft treatment the light 

emission stops once it "hits" the harmful cells. This implies 

proton shaft treatment results in considerably less harm to 

encompassing tissue. Particularly the Proton bar treatment is 

valuable for treating sorts of growth in basic territories, when it 

is critical to diminish harm to encompassing tissue however 

much as could reasonably be expected. For instance, it is 

utilized frequently to treat cerebrum tumors in youthful kids 

whose brains are as yet creating. 

 

II. PLANNING BEFORE TREATMENT 

 Proton beam therapy treatment requires planning. 

Before the treatment, patient undergoes a specialized computed 

tomography (CT) or magnetic resonance imaging (MRI) scan. 

During this scan, the patient is put in the exact same position 

that will be used for treatment. The doctor limits a person’s 

movement while having the scan. Basically the patient is kept 

in one place, he or she may be fitted with a device that restricts 

movement. This type depends on where the tumour is located.  

   For example, a patient may need to wear a custom-

made mask for a tumour in the eye, brain, or head. The patient 

will also need to wear the device later for the radiation 

planning scan. The table on which the patient lies for the 

radiation planning scan allows the scan to be referenced to the 

marks on the person’s body or the effective use of device. It 

helps to ensure the patient’s position is accurate during each 

proton treatment. 

  The effective uses of devices are designed for fitting 

closely and comfortably so that there is no motion during the 

radiation treatment. However, the radiation oncology team 

wants each person to be as comfortable as possible during 

treatment. It is important for patients to communicate with the 

team to find a comfortable and reproducibleposition for 

treatment. Some patients, particularly with tumours around the 

head and neck region, feel somewhat anxious when they need 

to lie still in such an immobilizing device. It is important to let 

the members of the radiation oncology team know if this causes 

you anxiety. Your doctor can prescribe medication to help you 

relax for the treatment planning scan and the treatments 

  Using the radiation treatment scan, a member of the 

radiation oncology team draws the tumour area(s) to be treated. 

He or she also draws the normal tissues to be avoided. This 

process is similar to the process for planning radiation therapy 

with standard radiation. 
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III. HOW DOES THERAPY WORKS 

 A machine called a synchrotron or cyclotron speeds 

up the protons. The rate of the protons mirrors their high 

vitality. The protons need to go to a particular profundity in the 

body taking into account their vitality.  

At the point when stimulated charged particles, for example, 

protons or different types of radiation, go to the adjacent 

circling electrons, the positive charge of the protons draws in 

the adversely charged electrons, hauling them out of their 

circles. This is called as ionization; fundamentally it changes 

the qualities of the iota and importantly the character of the 

particle inside which the molecule lives. This pivotal change is 

the premise for the useful parts of all types of radiation 

treatment. As a result of the ionization strategy, the radiation 

harms atoms inside the cells, particularly the DNA or 

hereditary material.  

At the point when the DNA is in the phase of Damaging DNA 

pulverizes particular cell capacities, it especially can partition 

or multiply. Compounds create with the cells and endeavor to 

modify the harmed zones of the DNA; be that as it may, if 

harm from the radiation is excessively broad, the chemicals fall 

flat, making it impossible to satisfactorily repair the damage. 

While both typical and dangerous cells experience this repair 

procedure, a malignancy cell's can repair atomic harm which is 

much of the time sub-par. Accordingly, growth cells manage 

more lasting harm and ensuing cell demise than happens in the 

typical cell populace. This grants specific devastation of 

terrible cells developing among great cells.  

Both standard radiation treatment and proton shafts chip away 

at the rule of particular cell decimation. The real point of 

preference of proton treatment over ordinary radiation, in any 

case, is that the vitality appropriation of protons can be 

coordinated and saved in tissue volumes assigned by the 

doctors in a three-dimensional example from every bar utilized. 

This ability gives more noteworthy control and exactness and, 

along these lines, predominant administration of treatment. 

Radiation treatment requires that customary x-beams be 

conveyed into the body in all out measurements adequate to 

guarantee that enough ionization occasions jump out at harm 

all the malignancy cells. The customary x-beams absence of 

charge and mass, be that as it may, results in the greater part of 

their vitality from a solitary traditional x-beam pillar being 

saved in typical tissues close to the body's surface, and 

undesirable vitality affidavit past the growth site. This 

undesirable example of vitality situation can bring about 

pointless harm to solid tissues, frequently keeping doctors from 

utilizing adequate radiation to control the malignancy. 

 Protons, then again, are invigorated to particular 

speeds. These energies decide how profoundly in the body 

protons will store their most extreme vitality. As the protons 

travel through the body, they back off, creating expanded 

cooperation with circling electrons. Most extreme 

collaboration with electrons happens as the protons approach 

their focused on halting point. Subsequently, most extreme 

vitality is discharged inside the assigned tumor volume. The 

encompassing sound cells get essentially less damage than the 

cells in the assigned volume.  

As a consequence of protons' measurements circulation 

attributes, the radiation oncologist can expand the dosage to 

the tumor while decreasing the measurement to encompassing 

ordinary tissues. This permits the measurement to be 

expanded past that which less-conformal radiation will 

permit. The general influences lead to the potential for less 

hurtful symptoms, more straightforward effect on the tumor, 

and expanded tumor control."  

The patient feels nothing amid treatment. The minimized 

typical tissue damage results in the potential for less impacts 

taking after treatment, for example, queasiness, spewing, or 

looseness of the bowels. The patients encounter a superior 

personal satisfaction amid and after proton treatment.  

After the protons achieve the wanted spot in the body, they 

store the predefined radiation measurements in the tumor. 

With proton treatment, there is no radiation measurement past 

the tumor. Conversely, standard radiation keeps on storing 

radiation dosages as they leave the patient's body. This 

implies radiation is likewise harming adjacent sound tissues, 

possibly creating symptoms. 

 

 
Figure1: Position of tumor 

 

 

IV.  COMAPARISION WITH OTHER TREATMENTS. 

This therapy fundamentally tends to be more effective, 

and it causes fewer side effects, than standard radiation therapy.  

This means that the Standard radiation therapy using X-rays to 

travel all the way through a person’s body, The protons goes to 

the tumourwhich release their energy and stop.  

For more than 120 years, radiation has been used to 

destroy cancer cells but the Proton beam therapy is different. 

This treatment directs protons into a tumour, where their 

energy is released. Radiation oncologists can control the depth 

of penetration of the protons and where they release their 

energy by adjusting the energy of the protons. The higher the 

energy, the deeper the protons go. The amount of radiation 

energy released as the proton is entering a person’s body is 
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quite low. The majority of the energy released is in the last few 

millimetres of the protons’ path, so the largest amount of 

radiation energy is released directly within the tumour. It is 

also well-suited to treating tumours which are located deep 

within the body, when it is concern about damage to healthy 

organs and tissue which may require the standard radiation 

treatment dose to be decreased. 

 
Figure 2: Proton Beam Therapy 

  

For example, consider a person who has a tumour located near 

the back of one lung. The standard radiation beam aimed at the 

tumour from the back will travel through the tumour and exit 

through the normal lung and heart in front of the tumor. With 

proton beam therapy, protons are also directed into the body 

from the back, but they stop in the tumour. It delivers radiation 

to the tumour, but not to the normal lung and heart and in front 

of it. Because much of the healthy organs surrounding the 

tumour do not receive radiation energy with proton beam 

therapy hence there side effects are less likely and less severe 

when compared to standard radiation therapy. 

    The radiation energy can also be more accurately and 

precisely controlled using proton beam therapy. This means 

that means the amount of radiation energy delivered to the 

tumour can often be safely increased, potentially increasing the 

treatment’s effectiveness and possibly decreasing number of 

treatments are especially needed by giving a higher dose with 

each treatment.  This makes the treatment more convenient for 

the patient and less costly. 

 
Figure 3: Flowchart of Proton Beam Therapy.  

 

V. DRAWBACK 

1. Proton beam therapy may cause less damage to healthy 

tissue, but it is still unclear whether it is as good at destroying 

cancerous tissue as conventional radiotherapy. 

2. People who travel abroad from the UK to receive proton 

beam therapy usually respond well. But these people have 

specifically been selected for treatment as they were seen as 

"optimal candidates" who would benefit the most. Whether this 

benefit would apply to more people with cancer is unclear. 

3. We cannot say with any conviction that proton beam therapy 

is “better” overall than radiotherapy. 

4. It is important not to lose sight of the fact that conventional 

radiotherapy in most cases, both safe and effective with a low 

risk of complications. While side effects of radiotherapy are 

common but they normally pass once the course of treatment 

has finished. 

5. Some clinics providing proton beam therapy heavily market 

their services to parents who are understandably desperate to 

get treatment for their children. 

6. Proton beam therapy can be very costly and it is not clear 

whether all children treated privately abroad are treated 

appropriately. 
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VI. CONCLUSION 

This therapy is important to evaluate the medical benefits of 

proton therapy which are large enough to motivate the higher 

costs. This therapy offers clinical advantages while comparing 

with conventional radiation therapy for many cancer patients .It 

is therefore important to evaluate the cost-effectiveness of 

proton therapy in the treatment of different cancers. 

 

REFERENCES: 

[1] http://www.proton-therapy.org/howitwork.html 

[2] http://www.ibaprotontherapy.com/sites/all/themes/ibapt

2012/media/pdf/IBA-ProtonTherapy-brochure.pdf 

[3] http://newsnetwork.mayoclinic.org/discussion/mayo-

clinic-q-and-a-proton-beam-therapy-causes-fewer-side-

effects-than-standard-radiation/ 

[4] http://www.mayoclinic.org/departments-

centers/radiation-oncology/proton-beam-therapy/about 

[5] http://www.nhs.uk/news/2014/09September/Pages/what

-is-proton-beam-therapy.aspx 

 

 

 

 

 

 

 

 

 

http://www.ijritcc.org/
http://www.proton-therapy.org/howitwork.html
http://www.ibaprotontherapy.com/sites/all/themes/ibapt2012/media/pdf/IBA-ProtonTherapy-brochure.pdf
http://www.ibaprotontherapy.com/sites/all/themes/ibapt2012/media/pdf/IBA-ProtonTherapy-brochure.pdf
http://newsnetwork.mayoclinic.org/discussion/mayo-clinic-q-and-a-proton-beam-therapy-causes-fewer-side-effects-than-standard-radiation/
http://newsnetwork.mayoclinic.org/discussion/mayo-clinic-q-and-a-proton-beam-therapy-causes-fewer-side-effects-than-standard-radiation/
http://newsnetwork.mayoclinic.org/discussion/mayo-clinic-q-and-a-proton-beam-therapy-causes-fewer-side-effects-than-standard-radiation/
http://www.mayoclinic.org/departments-centers/radiation-oncology/proton-beam-therapy/about
http://www.mayoclinic.org/departments-centers/radiation-oncology/proton-beam-therapy/about
http://www.nhs.uk/news/2014/09September/Pages/what-is-proton-beam-therapy.aspx
http://www.nhs.uk/news/2014/09September/Pages/what-is-proton-beam-therapy.aspx

