
Medical Imaging and Radiation Safety What a Patient or Parent Should Know 
 
 What is radiation? Radiation is energy in motion and takes many different forms 
including visible light, x-rays, gamma-rays, microwaves and even radio waves.  Some Medical 
Imaging uses low dose ionizing radiation in the form of x-rays to generate images of different 
parts of the body.  High dose ionizing radiation can also be used to treat many types of cancer. 3 
 Radiation is everywhere around us.  Two main sources of ionizing radiation exposure 
come from natural background radiation and medical exposure, for example CT scans or x-rays.  
The Sun (cosmic radiation) and the Earth (mostly Radon gas) and naturally radioactive 
substances in our body are the sources of natural background radiation. Natural background 
radiation exposure accounts for an average of 3.1 mSv/yr; with variations depending on where 
you live, so people who live at higher elevations get more cosmic radiation than someone at sea 
level.  The average adult radiation exposure in the U.S. is 6.2 mSv/yr and includes both 
background and medical imaging. 3  
 X-rays are a type of ionizing radiation used in medicine to create images like a camera 
uses visible light to produce a photograph.  X-rays pass through the patient’s body to an image 
receptor to create a digital image; the image formed is based on how many x-rays get absorbed 
by the body and how many pass through to the receptor.  For example; bones absorb most of the 
x-rays and so appear white on the image, air, like in the lungs, does not absorbed any x-rays and 
so is black on the image, the other tissues of the body absorb x-ray radiation at differing rates for 
both normal and abnormal tissues and this helps with diagnosing disease.  This type of imaging 
is commonly referred to as “x-rays”, but x-ray is the type of radiation used to create the images. 3 
Medical Studies that use ionizing radiation or x-rays include plain film (we still call it film even 
though most images are now digitally represented); fluoroscopy; mammography; bone density 
imaging (DEXA) and computed tomography commonly known as CT.   

Medical Imaging Studies that DO NOT use x-rays are Ultrasound, and Medical 
Resonance Imaging (MRI).  Ultrasound uses sound waves similar to what is used in sonar to 
produce medical images.  MRI uses large magnets and radio frequency waves to create medical 
images.   
 Nuclear Medicine is a special imaging that uses radioactive isotopes injected into the 
body and a special kind of “camera” to detect the radiation given off by the isotopes that help 
detect the function of the body’s organs like the heart or the gallbladder to name two of the most 
commonly done tests; it is also used in the diagnosis of cancer.  The technologist doing this type 
of imaging has special training in the use and handling of the radioactive isotopes to prevent 
unnecessary exposure of radiation to the patient and the medical personal providing care during 
and after testing. 
 The Technologist in the Diagnostic Imaging Department at Cheyenne County Hospital 
are a group of highly trained and credentialed medical professionals who take pride in providing 
the best diagnostic images possible.  We all strive to maintain As Low as Reasonably Achievable 
or ALARA which is the principle of using the lowest amount of radiation while still producing 
diagnostic quality images.  Two programs have been developed by Radiology Technologists, 
Radiologists, and other medical personal involved in medical imaging to help achieve this goal 
in the constantly changing medical imaging field, both in the increase in the use of medical 
imaging and in the advancing and ever changing technology that is diagnostic imaging.  The first 
program is called Image Gently and is focused on the imaging of children.  It works to develop 
improved procedures for technologist and the educating Physicians and other medical providers 



of the effects of ionizing radiation on growing bodies; helping them with the risk vs. benefit 
assessment every providers goes through before ordering medical imaging that uses radiation.1 
The second program is called Image Wisely and is used in the same way on adult imaging as 
Image Gently is used on children. Providing continuing education for both the medical provider 
and the imaging technologist needed to practice ALARA effectively. 2 
 But what does this all mean in terms of   patient exposure.   

Typical Radiation Doses 
Exam Dose (mSv) 
Dental x-rays 0.01 
Airline Flight 0.02 
Mammogram * 0.4 
Chest x-ray  0.10 
Average US Exposure 6.2 per year 
Natural Background Exposure 3.1 per year 
CT Chest  7.0 
CT Abdomen 8.0 
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The Benefits of a properly performed medical imaging study almost always outweighs the 
potential risks of radiation exposure.  With programs like the Image Gently and Image Wisely 
great efforts are made every day by the medical community to ensure patient safety while still 
providing the best diagnostic images possible.1,2 That said exposure to ionizing radiation has 
documented risks such as increased risk of cancer. The study data is compiled over many years 
from high dose exposures, including survivors of the atomic bombs and Nagasaki and Hiroshima 
during WWII and radiation spills.  There is no documented proof that low doses of radiation 
used in medical imaging causes the same increased risk for cancer; but enough is known to use 
this technology carefully and only when needed.3  
 What can you as the patient or the parent/guardian of a patient do to help reduce you 
exposure from medical imaging?  Ask questions, if you have any about why the doctor or other 
medical provider needs the imaging especially in children, having a good understanding of the 
need for the tests and why the potential benefits of the study outweigh the risk will go a long way 
in easing any fears you may have in your potential exposure. Keep a history of your studies, 
especially ones done at different facilities, to avoid unnecessary repeat exams.  Pick up and take 
copies of studies done at our hospital with you to a specialist so repeat exams are not needed, this 
will save you expense but more importantly decrease the exposure from a repeated exam. 
 Patients can also help by asking questions they may have before an exam, so the exam 
will go smoothly and with less chance of the need to repeat an image because of miss 
communication or being unsure of the directions the technologist may give during the exam.  We 
strive to make our instructions clear and free of medical “jargon”, but we also rely on the patient 
to ask questions if something is unclear or uncomfortable.  We all want the same thing the best 
diagnostic image possible.  When the technologist asks about any metal or to have you change 



into a gown for a study it is to prevent repeat image that would need to be done for plain film or 
CT because the metal can obscure the needed image and potentially cause something to be 
“missed” in the diagnosis because it can’t be seen on the image. It is why some images are 
repeated after removing the object causing the artifact.  Movement can also cause artifacts on 
images, so it is important to carefully follow any breathing instructions given and tell the 
technologist if you have any problems that may make it difficult to hold your breath. We can 
make any adjustments possible in our techniques to shorten the time you have to hold your 
breath or give you alternate breathing instructions, so the best possible images are obtained.  
Some movement may be out of your control and we understand that and work to adapt our 
methods and techniques to each individual patient whenever possible or appropriate. It is why 
radiologic imaging is called an art and a science because technologist must get creative when 
standard positioning or breathing techniques are not possible because of injury, pain or disease 
but there is still a need to produce a diagnostic image. We hope this article puts some insight into 
you understanding a little more about radiation, and we wish you a happy new year! 
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