
        
      Skip to main content
    
    
      
    


  
  
    
      
        An official website of the United States government
      

            Español
    

  




  
	
		
			
				
[image: ]


			
		


		
			Menu

							
					
						Search
					

																										
					
						Search
						
							
							
						
					
				

					

	


			
			
					
																																																										
								About Cancer
							
						
	
																																											
								Cancer Types
							
						
	
																																											
								Research
							
						
	
																																											
								Grants & Training
							
						
	
																																											
								News & Events
							
						
	
																																											
								About NCI
							
						


			

		
	





  
    
                
    	
          
            Home
          
        
	
          
            About Cancer
          
        
	
          
            Cancer Treatment
          
        
	
          
            Types of Cancer Treatment
          
        
	
          
            Radiation Therapy 
          
        
	
          External Beam Radiation Therapy for Cancer
        


  


    

    

      



  
    
      
      
    
    
      Print    
  
  
    
        
        
    
    
      Email    
  


  





      
      
  
    



  
    	
    Cancer Treatment
          	
    Types of Cancer Treatment
          	
    Biomarker Testing
  
	
    Chemotherapy 
  
	
    Hormone Therapy 
  
	
    Hyperthermia
  
	
    Immunotherapy
  
	
    Photodynamic Therapy
  
	
    Radiation Therapy 
          	
    Brachytherapy
  
	
    External Beam Radiation
    
  
	
    Side Effects
  


    
  
	
    Stem Cell Transplant 
  
	
    Surgery
  
	
    Targeted Therapy
  


    
  
	
    Side Effects of Cancer Treatment
  
	
    A to Z List of Cancer Drugs
  
	
    Complementary & Alternative Medicine (CAM)
  
	
    Selected NCI-Supported Trials
  
	
    Questions to Ask about Your Treatment
  
	
    NIH Clinical Center
  
	
    Research
  


    
  


  

  


    
            
        
            



    
        
            External Beam Radiation Therapy for Cancer
        

        
          
      



        
    
  
      
              [image: ]




              

              
          
                          External beam radiation therapy comes from a machine that aims radiation at your cancer.

                                      Credit: National Cancer Institute

                      

        
        



  


          
                      External beam radiation therapy comes from a machine that aims radiation at your cancer. It is a local treatment, which means it treats a specific part of your body. For example, if you have cancer in your lung, you will have radiation only to your chest, not to your whole body.


External beam radiation therapy is used to treat many types of cancer.


Types of beams used in radiation therapy


Radiation beams used in external radiation therapy come from three types of particles:


	photons
	protons
	electrons

Photons


Most radiation therapy machines use photon beams. Photons are also used in x-rays, but x-rays use lower doses. Photon beams can reach tumors deep in the body. As they travel through the body, photon beams scatter little bits of radiation along their path. These beams do not stop once they reach the tumor but go into normal tissue past it.
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						Is Proton Therapy Safer than Traditional Radiation?

							Learn the results of a study comparing the two types of radiation therapy.

					
	




Protons


Protons are particles with a positive charge. Like photon beams, proton beams can also reach tumors deep in the body. However, proton beams do not scatter radiation on their path through the body and they stop once they reach the tumor. Doctors think that proton beams might reduce the amount of normal tissue that is exposed to radiation. Clinical trials are underway to compare radiation therapy using proton beams with that using photons beams. Some cancer centers are using proton beams in radiation therapy, but the high cost and size of the machines are limiting their use.


Electrons


Electrons are particles with a negative charge. Electron beams cannot travel very far through body tissues. Therefore, their use is limited to tumors on the skin or near the surface of the body.


Types of external beam radiation therapy


There are many types of external beam radiation therapy, all of which share the goal of delivering the highest prescribed dose of radiation to the tumor while sparing the normal tissue around it. Each type relies on a computer to analyze images of the tumor in order to calculate the most precise dose and treatment path possible.


Types of external beam radiation therapy include:


3-D conformal radiation therapy


What it is


3-D conformal radiation therapy is a common type of external beam radiation therapy. It uses images from CT, MRI, and PET scans to precisely plan the treatment area, a process called simulation. A computer program is used to analyze the images and to design radiation beams that conform to the shape of the tumor.


How it works


3-D conformal radiation conforms to the shape of the tumor by delivering beams from many directions. The precise shaping makes it possible to use higher doses of radiation to the tumor while sparing normal tissue.


Treatment schedule


Most people have treatment once a day, Monday through Friday. The number of treatments vary from person to person based on details about your cancer, such as the type and stage of the cancer and the size and location of the tumor.


Intensity-modulated radiation therapy (IMRT)


What it is


IMRT is a type of 3-D conformal radiation therapy.


How it works


Like 3-D conformal radiation, radiation beams are aimed at the tumor from several directions.


IMRT uses many more smaller beams than 3-D conformal and the strength of the beams in some areas can be changed to give higher doses to certain parts of the tumor.


Treatment schedule


Most people have treatment once a day, Monday through Friday. The number of treatments varies from person to person based on details about your cancer, such as the type and stage of the cancer and the size and location of the tumor.


Image-guided radiation therapy (IGRT)


What it is


IGRT is a type of IMRT. However, it uses imaging scans not only for treatment planning before radiation therapy sessions but also during radiation therapy sessions.


How it works


During treatment, you will have repeated scans, such as CT, MRI, or PET scans. These scans are processed by computers to detect changes in the tumor’s size and location. The repeated imaging allows for your position or the radiation dose to be adjusted during treatment if needed. These adjustments can improve the accuracy of treatment and help spare normal tissue.


Treatment schedule


Most people have treatment once a day, Monday through Friday. The number of treatments varies from person to person based on details about your cancer, such as the type and stage of the cancer and the size and location of the tumor.


Tomotherapy®


What it is


Tomotherapy® is a type of IMRT that uses a machine that is a combination of a CT scanner and an external-beam radiation machine.


How it works


Tomotherapy® machines take images of the tumor right before treatment sessions to allow for very precise tumor targeting and sparing of normal tissues. It rotates around you during treatment, delivering radiation in a spiral pattern, slice by slice. Tomotherapy® might be better at sparing normal tissue than 3-D conformal radiation therapy, but it has not been tested in clinical trials to be sure.


Treatment schedule


Most people have treatment once a day, Monday through Friday. The number of treatments varies from person to person based on details about your cancer, such as the type and stage of the cancer and the size and location of the tumor.


Stereotactic radiosurgery


What it is


Stereotactic radiosurgery is the use of focused, high-energy beams to treat small tumors with well-defined edges in the brain and central nervous system. It may be an option if surgery is too risky due to your age or other health problems or if the tumor cannot safely be reached with surgery. GammaKnife is a type of stereotactic radiosurgery.


How it works


You will be placed in a head frame or some other device to make sure you do not move during treatment. In stereotactic radiosurgery, many small beams of radiation are aimed at the tumor from different directions. Each beam has very little effect on the tissue it passes through, but a precisely targeted dose of radiation is delivered to the site where all the beams come together.


Treatment schedule


Treatment schedules can vary, but treatment is usually given in one dose. In some cases, you may receive up to five doses, given once per day.


Stereotactic body radiation therapy


What it is


Stereotactic body radiation therapy is similar to stereotactic radiosurgery, but it is used for small, isolated tumors outside the brain and spinal cord, often in the liver or lung. It may be an option when you cannot have surgery due to age, health problems, or the location of the tumor.


How it works


As in stereotactic radiosurgery, stereotactic body radiation therapy uses special equipment to hold you still during treatment. It delivers a highly precise beam to a limited area.


Treatment schedule


Tumors outside of the brain are more likely to move with the normal motion of the body, such as with breathing or digesting. Therefore, the radiation beams cannot be targeted as precisely as they are in stereotactic radiosurgery. For this reason, stereotactic body radiation is usually given in more than one dose. You may have up to five doses, given once per day.


What to expect when having external beam radiation therapy


How often you will have external beam radiation therapy


Most people have external beam radiation therapy once a day, five days a week, Monday through Friday. Radiation is given in a series of treatments to allow healthy cells to recover and to make radiation more effective. How many weeks you have treatment depends on the type of cancer you have, the goal of your treatment, the radiation dose, and the radiation schedule.


The span of time from your first radiation treatment to the last is called a course of treatment.


Researchers are looking at different ways to adjust the radiation dose or schedule in order to reach the total dose of radiation more quickly or to limit damage to healthy cells. Different ways of delivering the total radiation dose include:


	Accelerated fractionation, which is treatment given in larger daily or weekly doses to reduce the number of weeks of treatment.
	Hyperfractionation, which is a smaller dose than the usual daily dose of radiation given more than once a day.
	Hypofractionation, which is larger doses given once a day or less often to reduce the number of treatments.

Researchers hope these different schedules for delivering radiation may be more effective and cause fewer side effects than the usual way of doing it or be as effective but more convenient.


Where you go for external beam radiation therapy


Most of the time, you will get external beam radiation therapy as an outpatient. This means that you will have treatment at a clinic or radiation therapy center and will not stay the night in the hospital.


What happens before your first external beam radiation therapy treatment


You will have a 1- to 2-hour meeting with your doctor or nurse before you begin radiation therapy. At this time, you will have a physical exam, talk about your medical history, and maybe have imaging tests. Your doctor or nurse will discuss external beam radiation therapy, its benefits and side effects, and ways you can care for yourself during and after treatment. You can then choose whether to have external beam radiation therapy.


If you decide to have external beam radiation therapy, you will be scheduled for a treatment planning session called a simulation. At this time:


	A radiation oncologist (a doctor who specializes in using radiation to treat cancer) and radiation therapist will figure out your treatment area. You may also hear the treatment area referred to as the treatment port or treatment field. These terms refer to the places in your body that will get radiation. You will be asked to lie very still while x-rays or scans are taken.
	The radiation therapist will tattoo or draw small dots of colored ink on your skin to mark the treatment area. These dots will be needed throughout your course of radiation therapy. The radiation therapist will use them to make sure you are in exactly the same position for every treatment. The dots are about the size of a freckle. If the dots are tattooed, they will remain on your skin for the rest of your life. Ink markings will fade over time. Be careful not to remove them and tell the radiation therapist if they fade or lose color.
	A body mold may be made of the part of the body that is being treated. This is a plastic or plaster form that keeps you from moving during treatment. It also helps make sure that you are in exactly the same position for each treatment
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                          A mask fitted to your face helps make sure that you are in exactly the same position for each treatment.

                                      Credit: National Cancer Institute

                      

        

	If you are getting radiation to the head and neck area you may be fitted for a mask. The mask has many air holes. It attaches to the table where you will lie for your treatments. The mask helps keep your head from moving so that you are in exactly the same position for each treatment.

What to wear for your treatments


Wear clothes that are comfortable and made of soft fabric, such as fleece or cotton. Choose clothes that are easy to take off, since you may need to expose the treatment area or change into a hospital gown. Do not wear clothes that are tight, such as close-fitting collars or waistbands, near your treatment area. Also, do not wear jewelry, adhesive bandages, or powder in the treatment area.


What happens during a treatment session


	You may be asked to change into a hospital gown or robe.
	You will go to the treatment room where you will receive radiation. The temperature in this room will be very cool.
	Depending on where your cancer is, you will either lie down on a treatment table or sit in a special chair. The radiation therapist will use the dots on your skin and body mold or face mask, if you have one, to help place you in the right position.
	You may see colored lights pointed at your skin marks. These lights are harmless and help the therapist position you for treatment.
	You will need to stay very still so the radiation goes to the exact same place each time. You will get radiation for 1 to 5 minutes. During this time, you can breathe normally.

The radiation therapist will leave the room just before your treatment begins. He or she will go to a nearby room to control the radiation machine. The therapist watches you on a TV screen or through a window and talks with you through a speaker in the treatment room. Make sure to tell the therapist if you feel sick or are uncomfortable. He or she can stop the radiation machine at any time. You will hear the radiation machine and see it moving around, but you won't be able to feel, hear, see, or smell the radiation.


Most visits last from 30 minutes to an hour, with most of that time spent placing you in the correct position.


How to relax for treatment sessions


Keep yourself busy while you wait.


	Read a book or magazine.
	Work on crossword puzzles or needlework.
	Use headphones to listen to music or recorded books.
	Meditate, breathe deeply, pray, use imagery, or find other ways to relax.

See Learning to Relax for exercises and other ideas on how to relax.


External beam radiation therapy will not make you radioactive


People often wonder if they will be radioactive when they are having treatment with radiation. External beam radiation therapy will not make you radioactive. You may safely be around other people, even pregnant women, babies, and young children.
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Radiation Therapy Audio Transcript


What To Know About External Beam Radiation Therapy


Narrator:

What to know about external beam radiation therapy.


Let's listen in on a visit between Cara and her oncologist, Dr. Ross.


Cara:

Dr. Ross, my sister and I have been learning more about external beam radiation therapy. We made a list of questions that I brought with me today. Can we go over them together?


Dr. Ross:

Of course! I'd be happy to, Cara. And I'm glad you brought along your sister for support and to take notes. Feel free to tape record our conversation, too, if that would be helpful.


Cara:

Thank you. Would you tell us how external beam radiation therapy works?


Dr. Ross:

Sure, Cara. It's a common cancer treatment that uses high doses of radiation to destroy cancer cells and shrink tumors. A large machine aims radiation at the cancer. The machine moves around you, without touching you. We can visit the treatment room later, if you're interested.


Cara:

Okay, thanks. I also wondered if this treatment would make me radioactive, and does it hurt?


Dr. Ross:

No, it won't make you radioactive, so it's safe to be around people. And the treatment itself doesn't hurt.


Cara:

That's good to know. How long does the treatment take?


Dr. Ross:

The length of treatment for each person depends on the type and stage of the cancer. Most courses of treatment take 2 to 10 weeks. And it's usually done in an outpatient center, so no overnight hospital stays.


Cara:

How often will I come in for visits during those weeks?


Dr. Ross:

People generally come in for treatment once a day for 5 days in a row.


Cara:

Will I have side effects?


Dr. Ross:

You probably will have some side effects. The side effects you may have depend on the part of your body being treated.


Side effects happen because radiation can injure healthy cells that are near the cancer cells it is destroying. We'll talk in a lot more detail during your next visit about specific side effects and how to manage them.


Cara:

What are the next steps if I decide to get external beam radiation therapy?


Dr. Ross:

We'll make another, longer appointment for a checkup and to go through your complete medical history.


Cara:

That sounds good. Thanks for answering my questions, Dr. Ross. I'm gonna go home and talk things over with the rest of my family.


Dr. Ross:

That sounds good. Now that you have a basic understanding of what external beam radiation therapy is, let's talk more about your treatment plan.


Narrator Summary:

External beam radiation therapy uses high doses of radiation to destroy cancer cells and shrink tumors. A large machine aims radiation at the cancer. The machine moves around you, without touching you.


Most treatments last from 2 to 10 weeks. People usually receive treatment once a day for 5 days in a row.


People often have some side effects from treatment. They usually happen because radiation therapy can injure healthy cells that are near the cancer cells it is destroying. Side effects depend on the part of your body being treated. It's important to keep in mind that they differ in degree from person to person.


During a follow-up appointment with your doctor, you will have a checkup and go through your complete medical history.


Talk with your doctor to learn more about your treatment goals and plan and how to manage any side effects you may have.
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