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Dr. Yepes: Recently, a colleague who typically provided patient safety eyewear experienced an uncooperative 3-
year-old who “decided” not to wear it. While my colleague applied fluoride varnish, the material ended up

Q: What actions must dental professionals take to achieve 100% compliance in safety 
eyewear for pediatric patients?

Dr. Yepes: First, because pediatric patients are more sensitive than adults to light, 
they can benefit from colored filters that reduce the intensity of harsh lights in a 
dental setting. The blue light that is used in dental procedures can also be harmful 
to a patient’s eyesight, so there are specialty eyewear products on the market 
designed with red or orange filters that will block blue light wavelengths of 385-
495 nanometers.

Q: What safety eyewear considerations and recommendations are important for children?

Safety is an essential component of the quality oral health care we deliver to our patients, and it encompasses 
different aspects of the practice of dentistry: eye protection, isolation, and radiation hygiene. While patients are 
usually the target of our safety programs in dentistry, they are not the only ones to consider when discussing 
safe dental practices. Dental team members (dentists, hygienists, assistants, front desk personnel, etc.) are 
predisposed to several occupational hazards, including exposure to infections and radiation.

Establishing a culture of safety in the pediatric dental office must be a commitment of every dental practice. In 
this article, we will discuss different critical concerns, actions, and issues related to creating that culture of safety 
in our offices.

Dr. Yepes: Personal protection equipment (PPE) is equipment worn to minimize exposure to work hazards that 
are associated with injuries and diseases. From gloves to face masks, PPE covers all the potential targets for 
occupational injuries. The eyes are within the field of exposure in dentistry — for dental team members as well 
as the patient. As I explained before, the eyes must always be protected from environmental hazards, and the 
best and most comfortable way to protect the eyes is to wear properly fitted eyewear.

Q: Why is safety eyewear an important aspect of PPE?

Dr. Yepes: The use of proper safety eyewear benefits pediatric patients in the long term in several ways. First, it 
creates a culture of safety in the dental office. Patients (and parents) experiencing the consistency in each visit 
to use eyewear will create automatization. Automatization happens when a skill, action, or behavior has been 
performed and practiced so much that it becomes automatic, requiring little or no conscious effort to execute. If 
safety eyewear is always in place during each appointment, at some point, this action becomes automatic.

Secondly, the long-term exposure to blue light even in small amounts has been linked to color distortion, eye 
strain, headaches, retinal aging, and age-related macular degeneration. For these reasons, and for many more, 
dental team members and patients must properly use safety eyewear during dental appointments. 

Q: How could proper safety eyewear benefit pediatric patients in the long term?

Dr. Yepes: Just as safety glasses are used to protect the eyes, isolation can protect the esophagus and airways 
by preventing accidental soft tissue damage and the aspiration of small instruments and restorative debris. In 
addition, isolation can improve access and clear management of the operative area and helps with moisture 
control, thus improving efficiency. An added benefit includes patient comfort.1

Dr. Yepes: Over the past eight years, my research team from Indiana University and the University of North 
Carolina and I have completed five research projects to understand the radiation dose generated by various 
modalities. We focused on children, who are more radiosensitive than adults, and specifically looked at areas in 
the head and neck, including the thyroid gland, the salivary glands, and the lens of the eyes. For all the projects, 
we used a pediatric phantom to calculate the radiation dose.

The first research project looked at the radiation dose from cone-beam computed tomography (CBCT) to critical 
areas in the head and neck. The second project looked at the radiation dose from a particular handheld x-ray 
device. The third project looked at the radiation dose from “pano-bitewings.” The fourth project analyzed the 
impact of using rectangular collimation in dentistry. And finally, the last project looked at a different brand of 
handheld devices.

After all these projects, we have four main recommendations to minimize the radiation exposure to the thyroid 
gland:

1. Use the thyroid collar when it does not interfere with the projection.
2. Use rectangular collimation.
3. Adjust the x-ray unit settings according to the patient and film, phosphorous plate, or sensor used.
4. Use rectangular collimators.

All five projects concluded that the thyroid gland receives a significant amount of radiation greater than other 
anatomical areas in the head and neck.

Q: Tell us more about your research on the effects of dental x-rays and radiation on the 
thyroid gland. What are your recommendations for minimizing radiation exposure?

Safety Eyewear

Q: Why is isolation in pediatric patients considered an important prevention measure?

Isolation

Dr. Yepes: Because of its unique anatomical location, the thyroid gland is exposed to most dental radiology 
projections. The thyroid gland is susceptible to ionizing radiation, and multiple exposures over time (even small 
exposures) can cause irreversible changes.

Addressing radiation safety toward all the tissues and organs involved in the pathway between the x-ray 
generator and the film are critical, but the thyroid gland deserves special attention because it is so susceptible 
to radiation. According to Hujoel and collaborators2, dental radiation can affect at least three different organs in 
the head and neck region: the hypothalamus, the pituitary gland, and the thyroid. Dr. Hujoel’s research team 
studied the effect of dental radiation and the potential association with low-birth-weight babies. Although the 
study did have some limitations that were well-addressed by the research team, the conclusion of the study is 
impressive: Low doses of radiation from dental radiographic techniques can potentially affect the thyroid gland 
and cause subclinical dysfunction associated with low-birth-weight babies. Ultimately, the results of this study 
point to the importance of providing adequate protection to the thyroid during dental radiation exposures.

Q: Should dental professionals provide pediatric patients with a thyroid collar? Why is 
it important to address radiation safety regarding the thyroid gland?

Radiation Protection

Q: Why is there greater susceptibility of the thyroid gland? Are there different requirements 
or rationales for pediatric patients?

Dr. Yepes: This article from Mary Chris Jaklevic, which was published in Kaiser Health News and republished by 
many different news outlets, challenges the common practice of using lead aprons to cover the body during x-
ray exposure — a recommended practice since the 1950s.

However, in recent years, now that we have a better understanding of the fundamentals of radiation biology, 
the practice of using lead aprons is under intense scrutiny. 

Out of all the different arguments used to question the use of lead aprons, probably the most accurate is that 
shielding does not protect against the greatest radiation effect: “scatter radiation.” Let’s explain what that 
means. When x-rays hit the body (or face), they interact with the tissues in different ways, including the 
“Campton effect.” This interaction occurs when an incident x-ray interacts with the tissues and a scattered x-ray 
is generated and ejected out of the tissues to travel in all directions. In an oversimplification, this interaction 
means that some x-rays will “bounce back” and exit the patient’s head traveling in all directions. In dental 
radiology, approximately 30% of the scattered x-rays exit the patient’s head. Coming back to the arguments that 
question the use of lead aprons, it is true that the use of shielding will not prevent tissues and organs to be hit 
by “scattered radiation” that eventually deposits energy into the tissues.

In April 2019, The American Association of Physicists in Medicine (AAPM), in a position statement on the use of 
patient gonadal and fetal shielding, reconsidered the effectiveness of gonadal and fetal shielding.4 Their 
recommendation is to discontinue the use of gonadal and fetal shielding as a routine practice. Furthermore, the 
AAPM suggests the use of shielding may obscure anatomic information or interfere with the automatic exposure 
control of the imaging system. For patients or guardians experiencing fear and anxiety about radiation exposure, 
shielding may help with cooperation and improve the outcomes of the exam. In these situations, according to 
the AAPM, shielding is appropriate. The position statement also includes that patient shielding is ineffective in 
reducing internal scatter, which is the main source of radiation for internal organs that are outside the imaging 
field of view. The Food and Drug Administration, at the end of 2019, revised a federal code in place since the 
1970s and reconsidered the use of body shielding during x-ray exposure.5

Different groups around the world are endorsing the change and abandoning the routine use of lead shields. 
Some hospitals in the United States launched “Abandon the Shield” campaigns to begin moving away from using 
lead protection for patients during imaging exams. However, one of the most significant barriers of these 
campaigns has been the psychological component not only with patients but also with staff. It is challenging to 
approach something that is deeply ingrained in the knowledge of the health care community and patients. At 
the local level, hospitals and health care facilities are grappling with state regulations that run opposite to the 
campaigns. Several states still require shielding of the reproductive organs if they are near the target areas. It is 
critical to mention that recommendations for health care workers in the imaging are still in place and mandate 
that health care workers protect themselves with lead barriers as a matter of occupational safety. 

It will take some time (we don’t know how long) before we see dentists and members of the dental team 
abandoning the routine provision of body shielding during dental x-ray exposures. Regulations are different 
state by state, and even with the recommendations of the National Council on Radiation Protection and 
Measurements, it will take time before the radiation safety guidelines effectively change in every dental office. 
Radiation safety is a combination of multiple measures — not only the use (or not use) of shielding. We must 
continue monitoring the guidelines and, more importantly, educating our patients and personnel about 
radiation safety and the importance of following all the measures to decrease the amount of ionizing radiation 
that we deliver.

Q: Please describe the recommendations in the recent article “No Shield From X-Rays: How 
Science is Rethinking Lead Aprons,” regarding changes to the current patient safety 
protocols for radiation safety.

Dr. Yepes: No, these recommendations don’t affect technicians’ safety protocols. Using appropriate barriers, 
the minimal distance and position of the operator relative to the x-ray tube and the direction of the x-ray beam 
must be maintained. In the absence of physical barriers, the operator must remain at least 6 feet (2 meters), 
from the x-ray tube head during the exposure. If the 6 feet distance cannot be maintained, then a barrier 
(shielding) must be provided. This recommendation does not apply for the use of handheld units with integral 
shields built into the device. When portable handheld devices are used, all the individuals in the area other than 
the patient and technician (operator) must be protected with adequate shielding. Finally, the personnel in the 
dental office responsible for taking the radiographs (dental assistants, dental hygienists, etc.) play a critical role 
in educating patients and families about the no necessity of using abdominal and gonadal shielding.

Q: Do those recommendations affect technicians’ (operators’) safety protocol?

Dr. Yepes: The future of radiation safety protocols is now. The use of ionizing radiation in dentistry is part of our 
lives as members of the dental team. More than 1 billion intraoral images are produced in the United States per 
year.6 Significant advances in the field of dental radiology have developed in recent years: digital imaging, CBCT, 
and handheld intraoral imaging devices. The future — and present — of radiation safety in dentistry is 
supported from the basic promise of “justification.” The single most important factor that impacts the amount 
of ionizing radiation delivery to our patients is the reason or justification behind the decision to “push the 
button.”

Besides a clear justification, there is no question that the use of rectangular collimators for intraoral imaging, 
the use of the appropriate settings of the x-ray equipment according to the patient size, the use of F-speed films 
or digital radiographs, the regular and periodic calibration of the x-ray equipment, the quality control measures 
that must be in place in every single dental office, and the use of thyroid shielding are the future and present of 
the radiation protocols that every dentist must enforce in the dental office.

Q: In your opinion, what does the future of radiation safety protocol look like? What 
should be considered?
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We want to thank Dr. Yepes for answering our questions, and we invite you to evaluate our safety and 
protection solutions. For more information, visit palmerohealth.com, call 800-344-6424 or email 
customerservice@palmerohealth.com.
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The pediatric patient is more susceptible to radiation: A child’s thyroid gland is four to five times more 
susceptible to the effects of ionizing radiation than that of an adult. Because of the increased susceptibility of 
children to ionizing radiation, protecting the thyroid gland during dental exposures is critical. And, as I discussed 
before, it’s not just protecting the gland that is important, but it is also having a clear justification for the dental 
radiographic procedure.

Dr. Yepes: The thyroid gland is highly sensitive to the carcinogenic effects of exposure to 
ionizing radiation during childhood and adolescence. The law of Bergonie and Tribondeau3

presented more than 100 years ago (it was formulated in 1906 and is still accepted today) 
states that the radiosensitivity of a tissue is increased the greater the number of 
undifferentiated cells in the tissue, the greater the mitotic activity, and the greater the length 
of time they are actively proliferating. The thyroid gland has cells with great mitotic activity, 
and they are actively proliferating. Because of these characteristics of the thyroid gland tissue, 
there is a greater susceptibility to the deleterious effects of ionizing radiation.
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Second, in the dental operatory, there are obviously many potentially dangerous 
objects around the eyes of a child, including sharp, metallic hand instruments; 
other metallic projectiles; and fluids like silver diamine, fluoride, etch, bonding, 
composites, and sealants. It takes only one motion for these objects and/or fluids 
to get in the eyes of a child — with potentially serious consequences.

Safety must be a priority in the dental office, and providing eyewear protection, in my opinion, should be 
mandatory for all patients.

in the child’s eyes. Fortunately, the dentist immediately applied an eyewash and 
there was no damage. Hopefully, educating the dental community on how 
compromising safety precautions can lead to unfortunate experiences will motivate 
them to be more diligent.

In addition, choosing tinted eyewear that is comfortable and stress-relieving for both 
dental professionals and their patients will help enforce the measure. With all 
patients, and especially pediatric patients, if the eyewear isn’t comfortable and

doesn’t stay in place, it becomes a burdensome step in the appointment. Letting our patients know we provide 
optimal protection for safety and infection prevention for them, including comfortable filtered eyewear, 
demonstrates best practices.
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