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Housekeeping
• We will keep all lines muted to avoid background noise.

• We will send a copy of the slides and a link to the recording via email after the live program.

• We’ll also make the slides and recording available on carequest.org.

To receive CE Credits:

• Look for the evaluation form, which we’ll send via email within 24 hours.

• Complete the evaluation by Friday, April 5.

• Eligible participants will receive a certificate soon after via email.

We appreciate your feedback to help us improve future programs!

The CareQuest Institute for Oral Health is an ADA CERP Recognized Provider. This presentation has  been planned and implemented in accordance 

with the standards of the ADA CERP.

*Full disclosures available upon request
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Question & Answer Logistics

• Feel free to enter your questions into 

the Question & Answer box throughout 

the presentations.

• We will turn to your questions 

and comments toward the end of the 

hour.



4

Thank You!





Learning Objectives

1. Explain the new patient shielding recommendations during 

maxillofacial imaging.

2. Examine the rationale for the new shielding and x-ray 

recommendations.

3. Identify strategies and talking points to address patient questions 

and concerns about the new shield recommendations.



Outline

1. Radiation effects

2. Guiding principles of radiation protection

3. Current ADA/FDA and NCRP recommendations

4. Effective doses in dentistry

5. New ADA and AAOMR recommendations and rationale

6. Special considerations for pediatric patients

7. Other relevant recommendations

8. Summary and practical considerations
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Radiation Effects

1. Tissue reactions (> 100 mGy threshold level)

o Not seen with dental doses

o Examples: skin burns, cataracts

2. Stochastic (random – no threshold)

o Risk calculated from data extrapolation using a linear regression 

model

o Examples: cancer, heritable effects
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Guiding Principles of Radiation Protection

✔Justification: Imaging will likely 

provide answers to the diagnostic 

questions at hand

✔Optimization: Imaging techniques 

will minimize patient radiation dose 

and provide the necessary 

diagnostic information

✔Dose limitation: Benefits from 

imaging should vastly outweigh the 

estimated radiation-associated risks
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NCRP Report 

No. 177
ADA/FDA 

Recommendations



Age Risk Frequency
(in months)

Child, 

Adolescent

High 6-12

Adult High 6-18

Child Low 12-24

Adolescent Low 18-36

Adult Low 24-36

Frequency of Recall BWs based on

ADA/FDA 2012 Recommendations



NCRP recommendations to keep radiation 

As Low As Reasonably Achievable

✔ High kVp
✔ Filtration
✔ Rectangular collimator

✔ Long cone

✔ Sensor/plate

✔ Sensor/plate holder beam guiding devices

✔ Leaded apron with thyroid collar - no longer

✔ Proper processing

✔ Thorough interpretation



History of Patient Shielding

1950

Gonadal shielding was introduced with the intent to minimize the 
potential for heritable genetic effects from diagnostic X-ray exposure



History of Patient Shielding

2019

Research done by the American Association of Physicists in Medicine 
and the National Council on Radiation Protection and Measurements 
supports:

• Gonadal and fetal shielding provide negligible, or no benefit to 
patient's health

• The use of gonadal and fetal shielding can negatively affect the 
efficacy of the exam
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Effective Doses in Dentistry*

(background radiation equivalent)

▪ Background radiation: ~8 µSv/day (~3 mSv/year)

▪ 1 PAN: ~ 14-30 µSv (2-4 days)

▪ 1 FMX (F-speed/ plates,  ): ~ 171 µSv (21 days)

▪ 1 FMX (F-speed/plates,  ): ~ 35 µSv  (4 days)

▪ 4 BWs (F-speed/plates,  ): ~ 5 µSv  (0.6 days)

▪ CBCT (adult): ~19-1073 µSv (2-126 days)

* Radiation doses may vary, depending on source of data and 

how the effective dose is calculated (ICRP 1990 vs ICRP 2007)

= Round collimator

= Rectangular collimator



Nationwide Evaluation of
X-Ray Trends (NEXT)

▪ 68% dental offices use direct digital sensors

▪ 18% use photostimulable storage phosphor

▪ 14% silver halide film-based imaging

▪ 80% of panoramic radiographic units in dental 

offices use digital receptors

Nationwide Evaluation of X-Ray Trends (NEXT): tabulation and graphical 

summary of the 2014-2015 dental survey

MC Hilohi, G Eicholtz, J Eckerd, DC Spelic - 2019
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Paradigm Shift in 

Radiation Protection

Patient gonadal, fetal, and thyroid  shielding 

during X-ray based diagnostic imaging should 

be discontinued as routine practice

Courtesy of Drs.Sanjay Mallya and Avni Bhula



Why discontinue gonadal and fetal shielding?

✓ Negligible scattered radiation

✓ No heritable effects in humans

✓ Does not reduce internal scatter

✓ May obscure anatomy

✓ May interfere with automatic exposure 

control in CT and CBCT units

Graphics by  Drs. Mallya & Bhula





Why discontinue thyroid shielding?

✔Thyroid dose at least 50-fold lower than 

lowest doses associated with thyroid 

cancer risk

✔Digital receptors and rectangular 

collimators are more effective in reducing 

dose to thyroid gland

✔May obscure anatomy

✔May interfere with automatic exposure 

control in CT and CBCT units Graphics by  Drs. Mallya & Bhula



Radiation-Associated Thyroid Cancer

• Estimated risk

o 7.5 cases fatal cancer per 0.01 Gy 

per 106 individuals

• Strong inverse relationship between 

cancer risk and age at exposure, < 20y

• No risk at exposure >40y

• Women

o 2 times higher (BEIR VII)

o Equal risk (NCRP)

BEIR VII

Courtesy of Dr. Sanjay Mallya



Absorbed Dose: Thyroid Gland
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Risks of radiation-induced thyroid cancer at doses of ~ 

50 mGy (50,000 µGy) and higher

Courtesy of Dr. Sanjay Mallya
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Recommendations Are in Alignment with:

✓ American Association of Physicists in Medicine (AAPM)

✓ National Council on Radiation Protection and Measurements (NCRP)

✓ American College of Radiology (ACR)

✓ American Society of Radiologic Technologists (ASRT)

✓ U.S. Food and Drug Administration (FDA)

✓ Health Physics Society (HPS)

✓ Joint Review Committee on Education in Radiologic Technology (JRCERT)



AAPM Position: Gonadal Shielding



AAPM Position: Gonadal Shielding



American Association of

Physicists in Medicine (AAPM)

https://www.aapm.org/org/policies/documents/CARES_FAQs_Patient_Shielding.pdf



American Association of

Physicists in Medicine (AAPM)

https://www.aapm.org/org/policies/documents/CARES_FAQs_Patient_Shielding.pdf

https://www.aapm.org/org/policies/documents/CARES_FAQs_Patient_Shielding.pdf


NCRP Commentary #13



National Council on Radiation Protection and Measurements. NCRP recommendations for ending routine gonadal shielding during 

abdominal and pelvic radiography [NCRP Statement No. 13]; 2021. Frantzen et al, Insights Imaging (2012) 3:23–32; Photo credit: 

IndoSurgicals Medical Equipment Manufacturer

Gonadal shielding obscures portions of pelvic anatomy and 

may obscure important findings on radiographs.

This limits the practical dimensions and area of the shield.

Arrow points to osteomyelytic lesion 

covered by shield



Findings of the National Council on 

Radiation Protection and Measurements 
Statement 13

“The risks of heritable genetic effects are now considered 
to be much less than previously estimated.”

“A substantial portion of gonadal dose to the ovaries is 
delivered by scattered x rays that are not attenuated by 
gonadal shielding.”

National Council on Radiation Protection and Measurements. NCRP recommendations for ending routine gonadal shielding during abdominal 

and pelvic radiography [NCRP Statement No. 13]; 2021.



Findings of the National Council on 

Radiation Protection and Measurements 
Statement 13

“Improvements in technology since the 1950s have resulted in 
up to a 95% reduction in the absorbed dose to pelvic organs 

from radiography.”

National Council on Radiation Protection and Measurements. NCRP recommendations for ending routine gonadal shielding during abdo

and pelvic radiography [NCRP Statement No. 13]; 2021.



“Gonadal shielding can interfere with the use of 
automatic exposure control (AEC) and thereby cause an 
increase in dose to other pelvic and abdominal organs 
that may be more radiosensitive.”

National Council on Radiation Protection and Measurements. NCRP recommendations for ending routine gonadal shielding during abdominal 

and pelvic radiography [NCRP Statement No. 13]; 2021.

Findings of the National Council on 

Radiation Protection and Measurements 
Statement 13



“As a result, NCRP has concluded that in most 
circumstances gonadal shielding use does not 
contribute significantly to reducing risks from 
exposure and may have the unintended 
consequences of increased exposure and loss of 
valuable diagnostic information, and therefore the 
use of gonadal shielding is not justified as a routine 
part of radiological protection.”

National Council on Radiation Protection and Measurements. NCRP recommendations for ending routine gonadal shielding during abdominal 

and pelvic radiography [NCRP Statement No. 13]; 2021.
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Summary



Paradigm Shift in 

Radiation Protection

Patient gonadal, fetal, and thyroid  shielding 

during X-ray based diagnostic imaging should 

be discontinued as routine practice

Courtesy of Drs.Sanjay Mallya and Avni Bhula



Practical Considerations

✓ Be familiar with your state rules and laws

✓ Transition period during implementation

✓ Our role in education and dissemination of the latest evidence-based 

best practices

✓ Frequently asked questions and talking points:

✓ AAPM FAQs document

✓ Michigan Medicine pamphlet

✓ AAOMR pamphlets coming soon!
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American Association of

Physicists in Medicine (AAPM)

https://www.aapm.org/org/policies/documents/CARES_FAQs_Patient_Shielding.pdf

https://www.aapm.org/org/policies/documents/CARES_FAQs_Patient_Shielding.pdf


Take-Home Message

✓ Patient selection, digital receptors, and 

rectangular collimators are more effective 

radiation protection methods

✓ There is no evidence of heritable effects in 

humans

✓ Fetal dose is approx. 10,000-fold lower than 

threshold for fetal effects

✓ Thyroid dose is at least 50-fold lower than 

lowest doses associated with thyroid cancer 

risk
Graphics by  Drs. Mallya & Bhula
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Erika Benavides, DDS, PhD

Diplomate, ABOMR, Clinical Professor

University of Michigan
benavid@umich.edu

mailto:benavid@umich.edu


Question and Answer 
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Jane Grover, DDS, MPH

Senior Director Council on Advocacy for Access and Prevention

American Dental Association

groverj@ada.org

mailto:groverj@ada.org
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To Explore More Industry-Leading Research

www.carequest.org/resource-library

https://www.carequest.org/education/resource-library
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Webinar Evaluation

Complete the evaluation by Friday, April 5 to receive 

CE credit. You will receive a link to the survey within 24 

hours. 

April Webinars:

Environmental Impacts of Oral Health Care: Making 

Sustainable Attainable on April 11 at 7 p.m. ET

Exploring the Myths and Misconceptions about Oral 

Health and Pregnancy on April 25 at 7:30 p.m. ET

And we invite you to take a minute to sign up for our 

newsletter to get more information on future webinars!
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Follow us on social media

Stay Connected

@CareQuestInstitute

@CareQuestInst

@CareQuestInstitute

CareQuest Institute
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