
Q&A with Dr. Juan Yepes on Protecting the 
Thyroid Gland in Dental Settings

At Palmero Healthcare, we work to protect patients and staff from harmful radiation by offering a wide 
array of products which are designed to provide optimal protection. In this article, Dr. Juan Yepes will 
discuss the thyroid gland, a vital organ situated in the neck and frequently connected with many disorders 
and diseases, from thyroid cancer to weight issues to skin disorders. Because of the importance of the 
thyroid gland, it’s critical to understand how to correctly perform a physical exam and how to protect the 
gland from dental radiation. 

Dr. Juan Yepes holds degrees in both dentistry and medicine from Javeriana University in Bogota, Colombia. 
He currently serves as an Associate Professor in Pediatric Dentistry at Indiana University School of Dentistry 
and Riley Hospital for Children. His research and teaching interests focus on oral medicine, oral radiology, 
and oral pathology in children.

Q:  How do you perform a thyroid gland exam?
Dr. Yepes: The examination of the thyroid gland consists of three steps: inspection, palpation and synthesis of 
the data from these techniques. 

The inspection and palpation of the thyroid are critical and must be performed in a systematic way. Initially, 
an anterior approach is recommended, the patient should be seated in a comfortable position with the neck 
in a neutral or slightly extended position. The examiner should have the patient swallow a sip of water as the 
examiner looks for any prominence or mass.

The palpation starts with the localization of the cricoid cartilage. After the anterior approach, the examiner 
should move to the back of the patient. With both hands, locate the cricoid cartilage and again, ask the 
patient to swallow a sip of water, and with both hands feel the upward movement of the thyroid. Any 
prominence (symmetric or asymmetric) must be recorded so it can be explored in more detail. In the case of 
a positive finding, refer the patient to the primary care provider for further investigation. 

Q: Why is it important to address radiation safety with regards 
to the thyroid gland?
Dr. Yepes: The thyroid gland, because of the unique anatomical location, is exposed to the majority of 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 collaborators (1), dental radiation can affect at least three different organs in the 
head and neck region: the hypothalamus, the pituitary gland, and the thyroid.  The research team of Dr. 
Hujoel 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. The researchers concluded that the subclinical 
dysfunction of the gland can be 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: Has incidences of thyroid cancer increased?

Dr. Yepes: Since 1992, the number of new diagnosed cases 
of thyroid cancer has increased in the United States. The 
estimated new cases of thyroid cancer in the US are close 
to 52,000, or 3% of all new cases. The estimated number of 
deaths in 2019 is approximately 2,000, with no significant 
increase since 1992. In 2014 (see table below), the number 
of new cases of thyroid cancer was 62,980, with a slight 
decline since 2014. Approximately 1.3% of men and 
women will be diagnosed with thyroid cancer at some 
point during their lifetime, based on 2014-2016 data (2).

Dr. Yepes: A risk factor is defined as anything that increases the person’s chance of getting a disease such as 
cancer. Not all cancers have the same risk factors. Some risk factors can be changed (for example, smoking 
cessation for lung cancer). However, other risk factors (like family history for breast cancer) can’t be changed. 
Having a particular risk factor does not mean that an individual will develop the disease. Even if a person 
with thyroid cancer has a risk factor, it is difficult to understand how much that particular risk factor may 
have contributed to the cancer.  

Researchers have found some risk factors that increase the susceptibility for developing thyroid cancer. 
These risk factors are divided into factors that can’t be changed and factors that may be changed. In the first 
group, some of the most well-known unchangeable risk factors include being of the female gender, age (for 
females, between 40-50; for males, between 60-70), hereditary conditions, and family history. In the second 
group of changeable risk factors, some of the most important are iodine in the diet (some subtypes of 
thyroid cancer are more common in areas where people’s diets are low in iodine) and radiation exposure.  

There is no question that radiation exposure is an important risk factor for cancer. Sources of radiation 
include medical and dental treatments and exposure to radiation from power plant accidents or nuclear 
weapons. The risk associated with radiation is directly proportionate with the amount of radiation and the 
age that the radiation is delivered. The younger the person, the more susceptible the thyroid gland is to the 
effects of radiation (this issue is discussed below). Interestingly, before the 1960’s, children were treated with 
low doses of radiation for conditions that today would be unacceptable. For example, radiation was used for 
the treatment of acne, fungal infections of the scalp, and enlarged tonsils. 

Q: What are some risk factors for developing thyroid cancer?
National Cancer Institute. Surveillance, Epidemiology, and End Results Program 2016

Data from the American Cancer Society 2014



Q: Why greater susceptibility of the thyroid gland?

Furthermore, x-rays were used for checking the fit of shoes. It is not clear the precise contribution of dental 
x-rays to thyroid cancer. It is known that the amount of radiation from dental procedures is low. However, 
there is consensus that even if dental x-rays account for a small fraction of the total exposure to radiation in 
children, no exposure to radiation in young patients (and adults) must be provided if there is not a clear 
justification and all the protection measures are in place (discussed below). 

Dr. Yepes: The National Commission for Radiation Protection (NCRP) Reports 159 (4), 
Risk to the Thyroid Gland from Ionizing Radiation and Report 145 (5), Radiation 
protection in Dentistry, are the main reports that should reference for the main 
recommendations for protection of the thyroid gland during the exposure to ionizing 
radiation during dental procedures. These recommendations can be summarized in 
three critical points: use rectangular collimation for intra-oral radiography, always 
use of thyroid collar, and a clear justification for the 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 Tribondeau (3) 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 that they are actively proliferating. The thyroid gland has cells with a 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. 

Q: Do any regulating bodies make recommendations for 
radiation safety that we should reference? 

Q: Are there different requirements or rationales for 
pediatric patients?

Dr. Yepes:  The pediatric patient is more susceptible to radiation. The thyroid gland in the child is four to five 
times more susceptible to the effects of ionizing radiation compared with the adult. Because of the 
increased susceptibility of children to ionizing radiation, the protection of the thyroid gland during dental 
exposures is absolutely critical. As discussed before, not just only the protection to the gland is important 
but also a clear justification for the dental radiographic procedure. 

Child Neck/Thyroid Collar 
(Ref#25C)

Q:  What are the recommendations for thyroid protection with 
digital radiography?

Dr. Yepes:  This is a great question, but we need to expand the question to include all dental radiology 
techniques, including conventional radiology. The thyroid gland must be always protected by lead- or lead-free 
thyroid collars (unless is not an option because of the technique). I strongly believe that even for radiographic 
techniques such as lateral cephalometric projection, in which the thyroid gland is not protected (because of the 
potential interference of the collar with the image), the thyroid collar must be used in children and adolescents. 
The ability to locate the main cephalometric points is not altered because the use of the thyroid collar. 



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.
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