
Radiation Exposure from Medical Imaging 
  

Populations are constantly exposed to low levels of radiation which is emitted naturally. This is 

referred to as background radiation since it is everywhere, much like the air we breathe. Two 

common forms of background radiation are radiation that is emitted from the sun and radon gas 

emitted from the earth. Even the food we eat contains tiny amounts of naturally occurring radioactive 

materials. The average annual effective dose from natural sources of background radiation in the 

United States is 3.1 mSv (NRCP 160). 

  

In addition to the natural background exposure common to everyone, our activities may result in 

additional exposure. Miners often work in areas where radon gas is more prevalent, and the radiation 

effects from the sun are more intense at higher altitudes, which affect pilots and flight crews. 

  

The second main source of radiation exposure comes from medical procedures. Medically related 

exposures will be discussed in the next section. The chart below outlines the total relative radiation 

exposures. 
  

 

 

 

 

 

 

 

 

 

Information from NCRP 160 (2006) 

  

Medical Radiation 

The largest growing source of radiation exposure is from medical imaging examinations.  Medical 

imaging includes general radiology, as well as computed tomography (CT), fluoroscopy, mammography, 

and nuclear medicine. Typical adult radiation doses are outlined in the following table. 
  

 

 
 

Adult X-ray Exam 

Average 
Effective Dose 

(mSv) 

Equivalent 
Background 

Radiation 
(years) 

Dental Bitewing X-ray 2 0.004 0.001 

Extremity X-ray 4 0.005 0.002 



Chest X-ray (PA and lateral) 1 0.06 0.02 

Mammogram 4 (2 View) 0.36 0.12 

Abdomen X-ray (AP) 1 0.70 0.2 

Barium swallow 1 
(24 images, 106 sec fluoroscopy) 

1.5 0.5 

CT head 3 2.1 0.7 

NM Heart Stress Test 4 
(Tc99m Myoview) 

11 3.7 

CT chest 3 13 4.3 

CT abdomen/pelvis 3 14 4.7 

PET Scan (F-18 FDG) 4 14 4.7 

Coronary Angiography 4 20 6.7 
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Because modern imaging techniques can allow more accurate and timely diagnosis, more advanced 

medical imaging procedures are being used, resulting in a higher population dose. It must be 

emphasized that while background radiation  provides  no  benefits  to  those exposed, medical 

exposures often allow doctors to make decisions that improve patient outcomes and save lives, and 

therefore provide a large benefit to those exposed. 

  

Risk vs. Benefit 

Patients and their physicians should discuss the  risks and benefits of medical imaging as well as the 

risks of not having the procedure. Before you are scheduled for a medical imaging exam, ask your 

doctor these important safety questions: 

  

 How will this exam improve my care? 

 Are there alternative imaging exams that don't use radiation? 

 It is also important that you inform your physician and the imaging staff if: 

 You recently had the same or a similar procedure. 

 You are or might be pregnant. 

  

A radiologist should be consulted if there remains any doubt as to whether or not a medical imaging 

procedure should be performed. 



 

Patient Radiation Safety 
  

Radiation safety is a priority at Western Maryland Health System.  The steps taken by our organization 

to “optimize” radiation dose during your procedure include, but are not limited, to: 

 Automatic tube current modulation 

 Pediatric protocols 

 Routine equipment inspection by a medical physicist 

 ACR accreditation 

   

Where Can I Get More Information? 
  

Patient resources may be found at: 

www.radiologyinfo.org. 

  

There are many national initiatives that have been adopted to ensure that patient safety is being 

maintained during imaging procedures.  These initiatives include: 

 Image Gently 

      ww.pedrad.org/associations/5364/jg/ 

 Image Wisely 

      www.imagewisely.com 

  

  

 

  

This material was provided by Krueger-Gilbert Health Physics, Inc.  
  

 

 


