
Q&A with Dr. Juan Yepes on Radiation 
Protection

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. We reached out to Dr. Juan Yepes, an 
Associate Professor of Pediatric Dentistry at Indiana University, to answer some commonly asked 
questions about patient safety as it relates to radiation protection.

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

Dr. Yepes: Over the past five years, I completed three 
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 
(Figure 1).

The first research project  looked at the radiation dose 
from cone-beam computed tomography (CBCT) to 
critical areas in head and neck. The second project  
looked at the radiation dose from a handheld x-ray 
device. 

I have three 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.

Figure 1: Pediatric (12-year-old) phantom

And the third project  looked at the radiation dose from pano-bitewings. All three projects concluded that 
the thyroid gland receives a significant amount of radiation greater than other anatomical areas in the 
head and neck. 

The thyroid gland is a very active organ and critical for many different functions in our body.  Because of 
the nature of the cells that form the thyroid gland (active replication mode), as health care providers, we 
need to do everything we can to minimize the amount of radiation to the thyroid gland. 



Dr. Yepes: Non-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 similar way that traditional lead aprons 
provide. Non-lead aprons are less heavy than the traditional lead aprons, and in situations where the 
apron is used very often, this difference in weight can be significant for the operator. When working with 
children, lead-free x-ray aprons are more comfortable and easier to adjust. The thyroid collar must go 
around the neck of the patient, and traditional lead thyroid collars are heavier and more difficult to adapt 
to the child’s neck circumference. 

Q: What are your recommendations about lead vs. lead-free 
linings for x-ray aprons? Is lead-free an effective form of 
protection? 

Q: Can you tell us about your involvement with the Image 
Gently Alliance?
Dr. Yepes: The Image Gently Alliance (https://www.imagegently.org/) is a coalition of health care 
organizations dedicated to providing safe, high-quality pediatric imaging worldwide. The primary 
objective of the Alliance is to make the imaging community aware of the need to adjust radiation dose 
when imaging children, so we can ultimately change the practice. 

The American Academy of Oral 
and Maxillofacial Radiology (of 
which I am an active member) 
was the first dental organization 
to join the Alliance in 2011, after 
which the other major dental 
organizations – including the 
American Dental Association –
soon joined. 

I was asked to participate in the 
content development of the 
Image Gently website.  The 
brochure below was also created 
to address the most common 
questions parents ask dentists 
about radiology. (Figure 2).

Figure 2: Brochure: Dental X-rays for Children

Q: When using a panoramic x-ray system, is different 
protection required for radiation safety?
Dr. Yepes: The radiation protection protocol must be always the same regardless of the 
technique. This includes periodic calibration of the equipment, use of the appropriate 
settings according to the patient age and body size, distance of the operator from the 
equipment, use of lead or lead-free aprons, and justification of the image.  However, the 
use of thyroid collars will interfere with the projection and subsequently with the image. 
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Let me explain a bit more about this table and how to interpret the numbers. First, the average 
background radiation that a human at sea level receives is approximately 3.6 mSv (mili-Sievert) per year. 
This equates to 0.009 mSv of background radiation per day. Using this number (0.009 mSv), we can 
calculate that the radiation dose from a single panoramic film equates to approximately 1 to 3 days of 
background radiation. (The exact number will depend on the specific brand used.) 

For a full mouth series (16 periapicals and 4 bitewings) using rectangular collimation, the background 
radiation is 4 days – whereas using round collimation, the background radiation is 21 days. This strongly 
supports the use of rectangular collimation.

Q: Can you explain the difference in radiation dose for a 
standard film x-ray, digital, panoramic, and CBCT?
Dr. Yepes: The radiation protection protocol 
must be always the same regardless of the 
technique. This includes periodic calibration of 
the equipment, use of the appropriate settings 
according to the patient age and body size, 
distance of the operator from the equipment, 
use of lead or lead-free aprons, and justification 
of the image.  However, the use of thyroid 
collars will interfere with the projection and 
subsequently with the image. 

This is a critical and complex answer! In simple 
terms, the radiation doses from standard x-ray 
films, digital (direct and indirect) and CBCT are 
different because each technique requires a 
different radiation/energy to generate an image. 

Examination Effective Dose 
(mSv)

Equivalent 
background 

radiation (days)

Intraoral

Posterior BW (F-speed)
(rectangular collimation)

0.005 0.6

FMX (rectangular c.)
FMX (round collimation)

0.035
0.171

4
21

Extraoral

Panoramic
Cephalometric

0.006-0.026
0.002-0.066

1-3
0.5-1

CBCT (extended vie) 0.134 13

CBCT (medium view 0.063 6.3

CT Head 2 243

Table 1: Adapted from White and Pharoah’s Oral 
Radiology: Principles and Interpretation. Mallya S, Lam 
E, (editors). 8th edition. 2018

In Table 1 above, the second column provides a good overview of the effective dose from different 
examination techniques. More important is the third column, which shows the equivalent background 
radiation in days. 

Q: What does an office need to know about OSHA 
requirements for caution signs about radiation safety for staff 
and patients?

Figure 3. 

Dr. Yepes: OSHA standard number 1910.1096 on the use of ionizing radiation 
(including x-rays) mandates that each radiation area shall have a standard 
radiation caution symbol or sign (Figure 3) and the words CAUTION –
RADIATION AREA. 

Q: What is the expected life span of an x-ray apron?

Dr. Yepes: This is a very interesting question that I am often asked! There is not an exact 
life span for an x-ray apron.  Maintenance, type of material, and storage all play a 
significant role in the life expected for an apron.  However, if the apron is properly 
stored and maintained, it can be expected to last for about five years.
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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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