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Is diagnostic medical radiation safe?
Safety and Risks

In order to answer the question of whether medical radiation—meaning radiation used for diagnosing or treating a medical
condition—is safe, safety must be defined. What does safe mean? Does it mean:

e there is no risk?
e the risk is very small?
e the benefit exceeds the risk?

If someone tells you the air is safe, does it mean:

e the air is free of pollutants?
e that breathing the air every day is safe?
e that brief exposure to low levels of pollutants is safe, yet constant exposure may not be safe?

Many activities carry some kind of risk. To call something safe usually means that it carries a low risk, not zero risk. Zero risk is
almost impossible.

High Risk Medium Risk Low Risk Zero Risk

Safety is different for everyone. For example, people with asthma do not tolerate pollution well. What is safe for people without
asthma is not necessarily safe for people with asthma.

An action or product is deemed safe only if the risk associated with it is very low. This is true for medical x-
rays (http://www.radiologyinfo.org) , medication or any medicine. Even so, only patients who need diagnostic imaging should
have imaging exams.

Safety and Radiation

Background radiation (http://www.radiologyinfo.org) exists naturally everywhere in the environment. These background levels of
radiation are clearly safe. If they were not, life on Earth would not flourish. Yet, we know radiation has the potential to cause

cancer.
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The degree of safety depends on the level of exposure. Ultra-high levels of radiation (levels far above background radiation or in
amounts well in excess of those used in diagnostic imaging) may cause cancer to develop later in life.

exposure

Only a small percentage of people who are heavily exposed to radiation develop radiation-induced cancer later in life. This includes
people who are:

e exposed to radiation from nuclear weapons.
e involved in radiation accidents.

e treated for an existing cancer with radiation treatments.

The potential for radiation-induced cancer depends on the amount of radiation exposure and accumulation of exposure over a long
time. Lower exposure levels—background radiation, nuclear medicine (http://www.radiologyinfo.org) exams, computed
tomography (CT) (http://www.radiologyinfo.org) scans, or diagnostic x-rays—carry low risks.

Nevertheless, a large volume of indirect evidence suggests that diagnostic levels of radiation probably are associated with a low
level of risk for inducing disease many years after exposure. Such an event would be very infrequent. Benefits to patients who are
sick or injured are so substantial that the radiation risk becomes a minor factor in their healthcare.

Some imaging examinations are used to screen for disease in healthy people. Annual mammograms (http://www.radiologyinfo.org)
find breast cancer early, when it can be treated more successfully. Early diagnosis and treatment far outweigh any radiation risk.
By this definition, the examination is safe.
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When used in large quantities or when many examinations are performed, the risk from exposure to x-rays increases. In some
instances, the accumulated dose from multiple examinations can reach levels where the risk of induced cancer has been identified.
This can occur after certain types of imaging examinations are repeated five or six times in some adult patients. For some very
serious medical conditions, multiple exams are necessary, and the benefits far outweigh the risk.

Safety is a priority. To be safe, medical practitioners should use x-rays only in quantities necessary for proper medical care. For
example, x-rays for children are scaled down, and multiple examinations are limited to those that are essential. Since babies are
small, diagnostic examinations can use far less radiation to obtain necessary pictures.

After 100 years of research, it has been impossible to prove that single, low-dose diagnostic x-rays cause cancer. It is important to
use diagnostic exams only when necessary. A necessary exam is safe.

Disclaimer

This information is copied from the Radiologylnfo Web site (http://www.radiologyinfo.org) which is dedicated to providing the highest quality
information. To ensure that, each section is reviewed by a physician with expertise in the area presented. All information contained in the
Web site is further reviewed by an ACR (American College of Radiology) - RSNA (Radiological Society of North America) committee,
comprising physicians with expertise in several radiologic areas.

However, it is not possible to assure that this Web site contains complete, up-to-date information on any particular subject. Therefore, ACR
and RSNA make no representations or warranties about the suitability of this information for use for any particular purpose. All information
is provided "as is" without express or implied warranty.

Please visit the RadiologyInfo Web site at http://www.radiologyinfo.org to view or download the latest information.

Note: Images may be shown for illustrative purposes. Do not attempt to draw conclusions or make diagnoses by comparing these images to
other medical images, particularly your own. Only qualified physicians should interpret images; the radiologist is the physician expert trained
in medical imaging.

Copyright

This material is copyrighted by either the Radiological Society of North America (RSNA), 820 Jorie Boulevard, Oak Brook, IL 60523-2251 or
the American College of Radiology (ACR), 1891 Preston White Drive, Reston, VA 20191-4397. Commercial reproduction or multiple
distribution by any traditional or electronically based reproduction/publication method is prohibited.

Copyright ® 2026 Radiological Society of North America, Inc.
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