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Radiation Exposure in X-ray Examinations  

Frequently Asked Questions – with 2010 update

X-ray examinations provide valuable information about your health and play an important role in helping your doctor make an accurate diagnosis. In some cases x-rays are used to assist with the placement of tubes or other devices in the body or with other therapeutic procedures. Here are some frequently asked questions about the use and safety of x-rays.

What are x-rays and what do they do?

X-rays are a form of radiant energy, like light or radio waves. Unlike light, x-rays can penetrate the body, which allows a radiologist to produce pictures of internal structures. The radiologist can view these on photographic film or on a TV or computer monitor.

Are x-rays safe? 

As with other medical procedures, x-rays are safe when used with care. Radiologists and x-ray technologists have been trained to use the minimum amount of radiation necessary to obtain the needed results. The amount of radiation used in most examinations is very small and the benefits greatly outweigh the risk of harm.

Does radiation remain after an x-ray exam? 

X-rays are produced only when a switch is momentarily turned on. As with visible light, no radiation remains after the switch is turned off.

Is there a limit to the number of x-ray examinations I can have? 

No. The decision to have an x-ray exam is a medical one, based on the likelihood of benefit from the exam and the potential risk from radiation. For low dose examinations, usually those that involve only films taken by a technologist, this is generally an easy decision. For higher dose exams such as CT scans and those involving the use of contrast materials (dyes) such as barium or iodine, the radiologist may want to consider your past history of exposure to x-rays. If you have had frequent x-ray exams and change healthcare providers, it is a good idea to keep a record of your x-ray history for yourself. This can help your doctor make an informed decision. It is also very important to tell your doctor if you are pregnant before having an exam that involves the abdomen or pelvic region.

Should I not have x-ray examinations if I am pregnant? 

You can if your doctor has determined that they are necessary. In most x-ray examinations during pregnancy the dose to the fetus is quite small. Special techniques can be used to reduce fetal exposure even further. For example, a lead apron can be placed over your abdomen and pelvis to protect the fetus when the x-rays are obtained of your chest, arms, legs or head. If you think you might be pregnant, tell your doctor so that an informed decision can be made.

How is exposure to radiation measured? 

The amount of radiation to which you are exposed is measured in a unit called the "roentgen." Roentgens are named after the man who discovered x-rays in 1895—Professor Wilhelm Konrad Roentgen. The amount of radiant energy absorbed in a certain amount of tissue is called the "radiation absorbed dose." The abbreviation "rad" was originally used as a measure of the dose. A more sophisticated unit, the "rem," takes into account different biological responses to different kinds of radiation. For x-rays a rem and a rad are the same. Because radiation is absorbed in variable amounts in the body, the dose to different parts of the body from an x-ray procedure will vary a lot. When talking about the dose averaged over the entire body the term "effective dose" is used.

Isn’t being exposed to radiation unnatural? 

No, we are exposed to radiation from natural sources all the time. The average person in the U.S. receives an effective dose of about 300 millirem (0.3 rem) per year from naturally occuring radioactive materials and cosmic radiation from outer space. These natural "background" doses vary throughout the country. People living in the plateaus of Colorado or New Mexico receive about 150 millirem more per year than those living near sea level. The added dose from cosmic rays during a coast-to-coast round trip flight in a commercial airplane is about three millirem. Altitude plays a big role, but the largest source of background radiation comes from radon gas in our homes (about 200 millirem per year). To explain it in simple terms, we can compare the radiation exposure from one chest x-ray as equivalent to the amount of radiation exposure one experiences from our natural surroundings in 10 days. (Now, you relax! It's not as bad as you think…DR MAC)
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Which radiologic examinations use x-rays? 

Although MRI and ultrasound examinations are typical diagnostic exams performed in a Radiology Department, neither of these uses x-rays. Diagnostic examinations that use x-rays include, among others, plain radiography, mammography, computed tomography (CT), and fluoroscopy.

Disclaimer: This Web site 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.

No medical advice or referrals: The information posted here by the RSNA and ACR should not be considered medical advice and is not intended to replace consultation with a qualified radiologist. RSNA and ACR will not answer specific medical questions or refer people to a particular radiologic professional.

No literature or Web searches: RSNA and ACR do not conduct searches of the medical literature or of information contained on the World Wide Web for persons accessing this site and requesting such searches.
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ADDENDUM : 

Presented in the Amer. Coll Chest Physicians’ Convention in Vancouver Oct-Nov 2010

Radiation is an FDA-recognized carcinogen and is measured using the Sievert units which accounts for quality of  the radiation, its amount and the radiation sensitivity of the object. Imaging delivers only milli (mSv) radiation doses. Example A digital PA Cxr  only gives 0.02mSv radiation dose while a Chest CT Scan typically delivers 3-10mSv, or about 150-500 PA CXR’s!. And exposures <100mSv are considered low dos. Definitive data liking low dose exposure to fatal cancer risk does not exist 

Accurate calculation of individual patient risk in a given CT Scan is not possible with current radiation dose tools. Overall radiation risk is small but increased in the young and females, esp if receiving multiple CT scans.

(Little & Wakeford, 2009).

