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Conversation with Dr. Juan F. Yepes, professor at Indiana University School of Dentistry and at Riley Hospital for 
Children, about radiation safety in the dental office.

There is no debate about the critical importance of using radiation (X-rays) within the practice of dentistry. X-
rays are a necessary and fundamental part of dental examinations and can assist with diagnosing many dental 
conditions. Still, radiation exposure is a concern for all dental practitioners.

The good news is there has been significant improvement in the last 30 years in the amount of radiation 
necessary to create an image. As dentistry has moved from conventional radiology to digital radiology, we get 
better images with less radiation. Still, we understand a practice’s need to protect staff and patients. Our 
mission is to provide infection prevention and safety products that protect you, your patients, and your 
practice, but we also want to keep you up to date on the latest information regarding safety practices.

This is not the first time that we invite Dr. Juan F. Yepes, professor in the Department of Pediatric Dentistry at 
Indiana University and at Riley Hospital for Children, to share with us important concepts in radiation safety in 
the dental office.

Because this field is constantly evolving, we discussed with Dr. Yepes some of the most critical aspects of 
radiation safety in the dental office, including a conversation on sensitive and sometimes “controversial” 
topics: The importance of radiation protection, the use of X-ray aprons, and how to check if the apron is 
effectively protecting patients.

Dr. Yepes: Yes!

As we have discussed before, X-rays interact with the body (teeth, bone, gums, etc.) in 
different ways. Some of the X-rays during the interaction process “bounce back” and 
travel in all directions. Interestingly, about 30% of the X-rays “ejected” by the 
interaction exit through the patient’s head. X-rays will hit places away from the original 
target, including the thyroid and salivary glands, lens of the eye, and all anatomic 
structures located in the vicinity of the target. X-rays ejected from the interaction with 
the tissues do not travel too far, but several factors affect how far these X-rays will 
travel. Some of the factors are the X-ray tube collimation (e.g., rectangular tubes 
generate less scattered radiation) and the kilovoltage used.

Q: Do you still need to provide radiation mitigation wear (X-ray 
aprons) with digital radiography?
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Radiation mitigation still is (and will always be) a must if we use radiation in dentistry. 
There are different strategies to reach optimal levels of radiation protection for our 
patients, and the use of X-ray aprons is one of them. Further, if an effective radiation 
program is in place (one that covers all aspects of radiation safety) and assuming that the 
thyroid collar is used, using lead aprons covering below the waist is probably not as critical 
as we thought.

https://www.palmerohealth.com/collections/x-ray-aprons-more/products/24-cling-shield-adult-protectall-apron


Q: How should you test the efficacy of your X-ray apron?

Dr. Yepes: Testing lead aprons is mandatory and a requirement of state boards and other health care 
regulatory organizations. To ensure a thorough inspection of the lead apron, the following types of 
inspections are recommended:

• Visual Inspection

• Tactile Inspection

• Fluoroscopic Evaluation

Q: Why is storing lead aprons properly important?

Dr Yepes: Excellent question. The barriers we use (lead or no-lead aprons) 
must be stored properly to avoid breaks that will affect the apron’s integrity —
and many dental offices do not follow the proper procedures. Breaks diminish 
the barrier’s ability to effectively block the passage of radiation. It is simple: 
Lead and no-lead aprons should not be folded or, even worse, thrown on the 
floor. There are several inexpensive holders available in the market for 
correctly storing the aprons.

Q: What is the difference between lead, no-lead, and low-lead  
linings of X-ray aprons?

Dr. Yepes: Low-lead or lead-free X-ray aprons are manufactured from a mix of attenuating heavy metals. 
These heavy metals provide protection against X-rays in a way that is similar to that of traditional lead 
aprons.

No-lead aprons are less heavy than traditional lead aprons, and for situations in which the apron is used 
very often, this weight difference can be significant for the operator.

The primary purpose, as explained before, is attenuation — a true reduction in the intensity of an X-ray 
beam by placing a barrier (lead apron) in its path. Frequent inspections can increase the barrier’s longevity. 
The visual inspection is always the first step. It works better for identifying scratches, bumps, and other 
imperfections generated by use (and abuse). Tactile inspection involves feeling the surface material to 
check for thinning and creases. Finally, some regulatory bodies require aprons be examined under 
fluoroscopy, while others agree that a combination of visual and tactile inspections is sufficient.

Assess the integrity of lead aprons annually. Keep track of these inspections so, in case regulatory agencies 
at the state level request a verification, you have the date of the last inspection.

Whatever method of inspection is used, taking care of the apron is critical to guaranteeing its integrity. 
That includes properly storing lead aprons. Lead aprons should not be folded or thrown on the floor, 
because that may produce creases that develop into breaks in the protective barrier.
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Dr. Yepes: Yes!

The thyroid is a very radiosensitive organ. It is in a position that clearly can be 
reached by both direct and scattered X-rays (as I explained in an earlier question). It 
is our responsibility as clinicians to do everything in our power to protect the 
thyroid gland from unnecessary radiation. The proper use of the thyroid collar is 
mandatory.

Q: Should you provide the patient with a thyroid collar?

Q: When should an operator wear a thyroid collar in a dental setting?

Dr. Yepes: The answer depends on the situation. If handheld (portable) X-ray equipment is used, the 
operator of the device should use the thyroid collar.

I published two studies in the last two years about the amount of scattered radiation delivered by handheld 
devices. Specifically, I evaluated two devices commercially available: Nomad® and X-Ray-To-Go®.1,2 Both 
studies had similar conclusions. The amount of scattered radiation is minimal to the operator of the device. 
Still, my recommendation is to wear the thyroid collar.

If a family member or office team member is called to help hold the film during the exposure, (e.g., 
obtaining films in very young patients), it is a good practice for them to also wear the thyroid collar.

Q: How much bounce-back radiation does one receive even with a 
thyroid collar?

Dr. Yepes: Using the thyroid collar minimizes the scattered radiation the thyroid gland receives. However, 
there is some scattered radiation that, even with using the thyroid collar, can travel internally through the 
patient’s neck and hit the gland. The bounce-back radiation is minimal, although it is difficult to quantify. 
Even so, that is not a justification for unnecessary exposures.

Q: What must you consider when implementing a portable X-ray 
device in your facility?

Dr. Yepes: The FDA approved handheld units, which facilitate imaging in a variety of circumstances, in July 
2005. Studies of legally marketed devices found that radiation exposure was within safe limits and, 
interestingly enough, were significantly less than that of wall-mounted systems. The studies concluded that 
using handheld units is safe and there is no requirement for additional shielding.

In the two studies mentioned earlier that I conducted,  I also looked at the radiation dose and exposure 
with different handheld devices available on the market.1,2 I concluded from both studies that it is safe for 
the operator in terms of radiation to use these devices. When a dentist is considering implementing a 
portable X-ray device in their practice, they should confirm the device is FDA-approved and check with the 
state boards to determine if additional requirements are necessary before using that device.
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Dr. Yepes: The American Dental Association recommends using dosimeters for pregnant staff members 
during dental X-ray exposures. If the dental office follows all the practices of radiation safety (including 
maintaining a safe distance between the operator and the X-ray machine), dosimeters are not mandatory. 
However, it is important for offices to check with their state boards for specific regulations in their states.

Q: Is using dosimeters mandatory in dental offices?

We want to thank Dr. Yepes for answering our questions, and we invite you to evaluate our wide
range of solutions designed to protect patients from radiation during dental procedures.  For more 
information, visit palmerohealth.com, call 800-344-6424 or email customerservice@palmerohealth.com.
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