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Does Your Radiation Program Cover All 
Aspects of Radiation Safety? 

 

Q&A with Juan F. Yepes, DDS, MD, MPH, MS, DrPH 

 
X-rays are a necessary part of dental 

examinations. They assist with diagnosing 

many dental conditions, but radiation 

exposure is a concern for all dental 

practitioners. We understand your need 

to protect staff and patients. While our 

mission is to provide infection prevention 

and safety products that protect you, your 

patients, and your practice, we also want 

to keep you up  to date on the latest information regarding safety practices. During the OSAP 

meeting this year, we had the opportunity to attend a lecture on radiation safety given by Juan F. 

Yepes DDS, MD, MPH, MS, DrPH Diplomate ABOM, ABDPH, and ABPD, Associate Professor for 

the Department of Pediatric Dentistry, Riley Hospital for Children, Indiana University School of 

Dentistry. The following Q & A with Dr. Yepes comes from the content of his presentation, in 

addition to questions posed by many of you, our valued customers.  

 

Palmero Healthcare: Why should a dental office implement a radiation safety program? 

Dr. Yepes: A radiation safety program is critical to ensure that we are using x-rays in a safe, effective 

way and following the ALARA (As Low as Reasonable Achievable) principle. The radiation safety 

program must include a detailed retake log book, an updated registry of the annual inspection of 

the lead aprons and thyroid collars, as well as the maintenance of the x-ray equipment according 

to the manufacturer guidelines. Other components of a radiation safety program are the training 

and certification of the personnel, the dental office design and radiation shielding, and the permits 

and licenses necessary to operate a dental office. 

 

Palmero Healthcare: Does digital radiography have more or less radiation than traditional? 

Dr. Yepes: It depends. Generally speaking, digital radiology (direct or indirect) requires less 

radiation to obtain an image than conventional radiology. However, two specific situations can 

change the general premise of less radiation: First, the decision to retake a film is reached easier 

with digital radiology and, if attention is not placed at the end, maybe more films are obtained; 

Second, the digital equipment settings need to be adjusted to the particular system settings to 

secure less radiation. 
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Palmero Healthcare: Do you still need to provide radiation mitigation wear (x-ray aprons) with digital 

radiography? 

Dr. Yepes: Good question. This is probably in the “top five” questions after 

lecturing in radiation safety. If an effective radiation program is in place, 

covering all the aspects of radiation safety and assuming that the thyroid 

collar is used, lead aprons are not necessary to wear during dental x-ray 

exposures. However, I always recommend the use of the lead apron when 

the patient is a child due to the higher radiation sensitivity. Also, if the 

patient is pregnant, the use of the lead apron is mandatory. Although 

gonadal exposure may be minimum with effective radiation programs, an 

x-ray apron with thyroid collar is recommended to ensure ultimate 

radiation mitigation. 

 

Palmero Healthcare: What is bounce back or scatter radiation? 

Dr. Yepes: X-rays interact with the tissues in three 

different ways:  

1. Coherent Scattering 

2. Photoelectric Absorption 

3. Compton Effect 

 In dental radiology, approximately 62% of the photons 

undergo the Compton Effect. Compton scattering 

occurs when an incident x-ray interacts with an outer 

electron in the tissue, producing a scattered photon of 

lower energy that is ejected from the target atom. This “ejected” photon travels in all directions in 

the space, including “bouncing back.” Approximately 30% of the scattered photons formed during 

a dental x-ray exposure exit the patient head.  

 

Palmero Healthcare: How much bounce back radiation does one 

receive even with a thyroid collar apron? 

Dr. Yepes: The use of the thyroid collar minimizes the scattered 

radiation that the thyroid gland receives. However, there is some 

scattered radiation (difficult to quantify) that even with the use of 

the thyroid collar can hit the gland traveling internally through the 

neck of the patient. The “bounce-back” radiation is minimal. 

Knowing that is not a justification for unnecessary exposures.   

 

Ref# 27SMILEY Child Protectall Apron 

with integrated Collar, Lead-Lined NEW 

Ref# 25C Child Thyroid Collar, Lead-Lined 
Ref# 25 Adult Thyroid Collar, Lead-Lined 

Image Source: www.slideshare.net/ 
DeepakKumarGupta2/radiation-physics-52257780 
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Palmero Healthcare: How should you test the efficacy of your x-ray apron? 

Dr. Yepes: The testing of lead aprons is 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 (looking at the apron) 

• Tactile 

• Fluoroscopic Evaluation  

Some regulatory bodies require that aprons be examined under fluoroscopy, while others agree 

that a combination of visual and tactile inspection is sufficient. Whatever method of inspection is 

used, taking care of the apron is critical to guarantee the integrity. Proper storage of lead aprons 

is important to maintain the integrity of the lead. Lead aprons should not be folded or thrown on 

the floor since it may produce creases that develop into breaks in the protective barrier. The 

integrity of lead aprons should be assessed annually.  

 

Palmero Healthcare: What’s the difference between lead lined and no lead or low lead linings of x-

ray aprons? 

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 do. No-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.  

 

Palmero Healthcare: Should you provide the patient with a 

thyroid collar? 

Dr. Yepes: Absolutely yes!! The thyroid is a very radiosensitive 

organ. It is located in a position that clearly can be reached 

by the x-rays, directly or by scattered. It is our responsibility, 

as clinicians, to do everything that is in our hands to protect 

the thyroid gland from unnecessary radiation.  The proper 

use of the thyroid collar is mandatory.   

 

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

Dr. Yepes: Very interesting question. The answer to the question depends on the specific situation. 

If handheld (portable) x-ray equipment is used, it is recommended that the operator of a portable 

x-ray device use the thyroid collar. In case that a family member or a member of the office team is 

called to help hold the film during the exposure, (obtaining films in very young patients) it is a good 

practice to also wear the thyroid collar.  

Image source: biologyarticle.blogspot.in  
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Palmero Healthcare: What does “Image Gently” mean and why is it important in pediatric dentistry? 

Dr. Yepes: Great question. The Alliance for Radiation Safety in Pediatric Imaging was officially 

announced in 2007 during the annual meeting of the Society for Pediatric Radiology (SPR) in Miami, 

FL.  Under the leadership of Dr. Marilyn Goske, a national alliance was created to foster the same 

careful and thoughtful approach in imaging children as we do in all childcare. The Image Gently® 

steering committee was originally composed of four organizations that represented the members 

of the imaging team. In the last 10 years several organizations joined the Image Gently campaign 

including the American Academy of Pediatric Dentistry. The spirit of the campaign started with the 

statement, “Be committed to make a change in your daily practice by working as a team with your 

technologist, medical physicist, referring doctors, and parents to use only the necessary radiation 

in children”. Image Gently means for the dentist and pediatric dentist that we are committed to: 

• Select x-rays for individual needs, not merely as a routine 

• Use the fastest receptor possible 

• Collimate the beam to the area of interest 

• Always use thyroid collars 

• Use child-size exposure times 

• Use CBCT (Cone-beam computed tomography) when appropriate 

• Use dose CBCT option if available and appropriate  

So, when we, the dentists, image, let us image gently: more is often not better.  

 

Palmero Healthcare: Does dental cone beam radiography have more or less radiation than 

traditional?  

Dr. Yepes: Cone-beam computed tomography (CBCT), was 

introduced in the US in 2001. CBCT produces a three-dimensional 

image of maxillofacial structures that can be used in all fields of 

dentistry. As with other imaging modalities, CBCT should be used 

only after a review of the patient’s health, imaging history, and the 

completion of the clinical exam. When radiation dose is in 

discussion, it is critical to define the field of view used in CBCT 

before comparing the technique with other imaging modalities. 

Generally speaking, there is more radiation delivery with CBCT.  

However, this statement must be carefully dissected according to 

the CBCT field of view.  

Otherwise, the comparison is meaningless. A CBCT small field of 

view is approximately the same radiation as one panoramic film. On the other hand, a CBCT 

extended field of view (about the face) can be equivalent to 8 to 10 panoramic films. If CBCT 

extended field of view is compared with a computed tomography (CT) of the face, the radiation 

dose of CBCT is significantly less. The “take home message” is that the dental practitioner should 

Image source: 
www.dentalcareplus.org.uk/ct-
scans 
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prescribe CBCT imaging only when they expect that the diagnostic yield will benefit patient care, 

enhance patient safety, or improve clinical outcomes.  

 

Palmero Healthcare: What do you need to consider when implementing a portable x-ray device in 

your facility? 

Dr. Yepes: Hand-held units, which facilitate 

imaging in a variety of circumstances, were 

approved by the FDA in July of 2005. Studies of 

legally marketed devices found that radiation 

exposure was within safe limits, and interestingly 

enough, were significantly less than that for wall-

mounted systems. The studies concluded that the 

use of hand-held units is safe and there is no 

requirement for additional shielding. I conducted 

two studies in the past 24 months, looking at the 

radiation dose and exposure with different hand-

held devices available in the market. The studies will be published in the next 6 months and they 

both concluded 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 the practice, it is important to check 

that the device is approved by the FDA, and to check with the state boards if additional 

requirements are necessary before planning the use of a hand-held device.  

 

Palmero Healthcare: Is the use of dosimeters mandatory in dental offices?  

Dr. Yepes: The American Dental Association (ADA) recommends the use of dosimeters for 

pregnant staff members during dental x-ray exposures. If all the practices of radiation safety are 

followed in the dental office (including a safe distance between the operator and the x-ray 

machine), dosimeters are not mandatory. However, it is important to check with the state board 

for specific regulations in the state.  

 

  

Image source: www.dentistry.co.uk/2016/03/02/at-your-
fingertips/  

Image source: https://dosimetry.web.cern.ch/en/dosimeter  

http://www.dentistry.co.uk/2016/03/02/at-your-fingertips/
http://www.dentistry.co.uk/2016/03/02/at-your-fingertips/
https://dosimetry.web.cern.ch/en/dosimeter
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We hope this information can help you create an effective radiation program. Armed with this 

knowledge, you can also find the right products for your practice to ensure the safety of your 

staff and your patients.  

Palmero x-ray aprons and collars come in a variety of styles and sizes, including petite and child. 

We also offer a variety of apron hangers to protect the integrity of your aprons, as well as x-ray 

tank liners and pan-o-markers. In addition, when you buy one x-ray apron and recycle your old 

apron, Palmero will send you one free apron hanger (an $18.00 retail value for your 

participation)!  Get started today on implementing your radiation safety program.  For more 

information, visit palmerohealth.com, call 800.344.6424 or email 

customerservice@palmerohealth.com.  

 

Palmero X-Ray Collections at a Glance 

 

 

 

https://www.palmerohealth.com/collections/x-ray-aprons-more?page=1
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BIOGRAPHY 

 

Juan F. Yepes 
DDS, MD, MPH, MS, DrPH 

Juan F. Yepes DDS, MD, MPH, MS, DrPH, is an associate professor in the 
department of pediatric dentistry at Indiana University School of Dentistry and 
an attending at Riley Children Hospital in Indianapolis, Indiana. Juan F. is a 
dentist (DDS) and a physician (MD) from Javeriana University at Bogotá, 
Colombia. In 1999, Juan F. moved to the USA and attended the University of 
Iowa and the University of Pennsylvania where he completed a fellowship and 
residency in Radiology and Oral Medicine respectively in 2002 and 2004. In 2006, 
Juan F. completed a Master in Public Health (MPH), and in 2011 a Doctoral 
Degree in Public Health (DrPH) both with emphasis in Epidemiology at the 
University of Kentucky College of Public Health. In 2008, Juan F. completed a 
residency program in Dental Public Health at University of Texas, Baylor College 
of Dentistry. Finally, Juan F. completed a residency program and a master in 
pediatric dentistry at the University of Kentucky in 2012.   
 
Juan F. is board-certified by the American Boards of Pediatric Dentistry, Oral 
Medicine, and Dental Public Health. He is an active member of the American 
Academy of Pediatric Dentistry, American Academy of Oral Medicine, American 
Academy of Oral and Maxillofacial Radiology, American Association of Public 
Health Dentistry, Indiana Dental Association, and American Dental Association. 
Juan F. is a fellow in dental surgery from the Royal College of Surgeons at 
Edinburgh. He is a member of the editorial board of the journals Pediatric 
Dentistry and Oral Surgery, Oral Medicine, Oral Pathology, and Oral Radiology. 
He has many years of experience in medicine, medically compromised children 
and dental protocols, and diagnosis and radiology in children and shares these 
experiences in outstanding lectures.   
 

 

 
Karen Leigh Neiner 
RDH, BSDH, MBA 

Karen Leigh Neiner, RDH BSDH MBA, has been with Hu-Friedy Manufacturing 
Co. LLC for over 25 years. She is currently serving as Vice President of 
Corporate Development and Professional Relations, where she has increased 
sales through acquisition and new category introductions. In addition, she is 
currently President of Palmero Healthcare, Hu-Friedy’s most recent acquisition. 
She developed Hu-Friedy’s new product stage gate process and created the 
45,000-member Friends of Hu-Friedy social media program to provide the 
dental community with continuing education and professional development 
support.   
 
Ms. Neiner is on the Executive Board of Oral Health America and serves on the 
Dental Trade Alliance and the Dental Trade Alliance Foundation Boards. In 
2016 she received the American Dental Hygienists’ Association’s Award of 
Excellence. She was Hu-Friedy’s first internship hire following a Northwestern 
University program. Prior to joining Hu-Friedy, she practiced clinically as a 
registered and licensed dental hygienist. Ms. Neiner is a graduate of Indiana 
University School of Dental Hygiene, Northwestern University Baccalaureate 
program, and a graduate of the DePaul University’s Kellstadt Graduate School 
MBA program.   
 

 

 


