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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. ldentify strategies and talking points to address patient questions
and concerns about the new shield recommendations.
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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

v Justification: Imaging will likely
provide answers to the diagnostic
guestions at hand

v Optimization: Imaging technigues
will minimize patient radiation dose
and provide the necessary
diagnostic information

v Dose limitation: Benefits from

Imaging should vastly outweigh the
estimated radiation-associated risks
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ADA/FDA
Recommendations

ADA American
Dental

Association”
Amercas leading '-

arhmrate for nral hedth

DENTAL RADIOGRAPHIC EXAMINATIONS: RECOMMENDATIONS FOR
PATIENT SELECTION AND LIMITING RADIATION EXPOSURE

REVISED: 2012

AMERICAN DENTAL ASSOCIATION
Council on Scientific Affairs

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service
Food and Drug Administration

NCRP Report
No. 177

NCRP REPORT No.177

RADIATION PROTECTION
IN DENTISTRY AND ORAL &
MAXILLOFACIAL IMAGING

WTHORIT,
Ol S,

National Council on Radiation Protection and Measurements



American
Dental

Association’
DENTAL RADIOGRAPHIC EXAMINATIONS: RECOMMENDATIONS FOR
PATIENT SELECTION AND LIMITING RADIATION EXPOSURE

REVISED: 2012

Frequency of Recall BWs based on
ADA/FDA 2012 Recommendations

Age Risk Frequency
(in months)

Child, High 6-12
Adolescent

Adult High 6-18

Child Low 12-24
Adolescent Low 18-36

Adult Low 24-36




NCRP recommendations to keep radiation
As Low As Reasonably Achievable
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v High kVp - :
7 Filtration v Sensor/plate holder beam guiding devices
v Rectangular collimator
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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

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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Table 1. Effective dose and equivalent bacl und radiation exposure time for selected dental and medical
radiographic examinations and procedures.

EFFECTIVE DOSE, AVERAGE BACKGROUND
AVERAGE OR RANGE,* RADIATION EQUIVALENT,
TYPE OF EXAMINATION D'

Dental Radiograph Examination Exposure

Full-mouth series—18 images, adult” h35

PSP” ar F-speed film and rectangular collimation
PSP or F-speed film and round collimation
Full-mouth series—12 images, pediatric™®
PSP or F-speed film and rectangular collimation
PSP and round collimation
Bite-wing
Digital, single™” 0.3 {premolar), 1.4 (molar)

4 images with PSP or F-speed film and rectangular 3.4-50
collimation™*’

Extraoral radiographs

Panoramic charge-coupled device®* 14.2-30.0

Panoramic PSP’ 19.0-75.0

Cephalometric®** 2.0-10.0
Cone-beam computed tomography—adult™

Small FOV*

Mediurn FOV

Large FOV
Cone-beam computed tomography—pediatric

Small FOV

Medium or large FOV
Comparative Effective Dose From Medical Examinations
Conventional head CT scan™® 860-1,500 101-177
Low-dose protocol head CT scan” 180-534 21-6
Brain CT scan’® 1,600 188"
Abdominal and pelvic CT* 7,700 905

* All values follow International Commission on Radiation Protection 103°“ methodology unless otherwise noted. + National
Council on Radiation Protection and Measurements 1777 estimates unless otherwise noted. # PSP: Photo-stimulable
phosphor. § Estimated per capita based on average natural background radiation 3.1 mSv per year. 4 FOV: Field of view_ # CT:
Computed tomographic.




Effective Doses in Dentistry*
(background radiation equivalent)

Background radiation: ~8 uSv/day (~3 mSv/year)
1 PAN: ~ 14-30 uSv (2-4 days)

1 FMX (F-speed/ plates, @ ): ~ 171 uSv (21 days)
1 FMX (F-speed/plates, ). ~ 35 uSv (4 days)
4 BWs (F-speed/plates, ). ~5uSv (0.6 days)
CBCT (adult): ~19-1073 uSv (2-126 days)

= Round collimator
= Rectangular collimator

* Radiation doses may vary, depending on source of data and
how the effective dose is calculated (ICRP 1990 vs ICRP 2007)



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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AAOMR

AMERICAN ACADEMY OF
ORAL AND MAXILLOFACIAL RADIOLOGY

Practice Guidelines

Patient shielding during dentomaxillofacial
radiography

Recommendations from the American Academy of Oral
and Maxillofacial Radiology

Erika Benavides, DDS, PhD; Avni Bhula, BDS, DDS, MSc; Anita Gohel, BDS, PhD;
Alan G. Lurie, DDS, PhD; Sanjay M. Mallya, BDS, MDS, PhD; Aruna Ramesh, BDS, M5, DMD;
Donald A. Tyndall, DDS, MSPH, PhD

ABSTRACT

Background. The American Academy of Oral and Maxillofacial Radiclogy established an ad hoc
commirttee to draft evidence-based recommendarions and clinical guidance for the application of
patient contact shielding during dentomaxillofacial imaging.

Types of Studies Reviewed. The committee reviewed monographs and reports from radiation
protection organizations and studies that reported radiation dose to ponads, breasts, and thyroid
gland from dentomaxillofacial imaging.

Results. Considering the absence of rdiation-induced heritable effects in humans and the
negligible dose to the gonads and fetus from dentomaxillofacial imaging, the committee recom-
mends discontinuing shielding of the gonads, pelvic structures, and fetuses during all dentomax-
illofacial radiographic imaging procedures. On the basis of radiation doses from contemporaneous
maxillofacial imaging, the committee considered that the risks from thyroid cancer are negligible
and recommends that thyroid shielding not be used during intraoral, panoramic, cephalometric, and
cone-beam computed tomographic imaging.

Practical Implications. This position statement informs and educates the reader on evolving
radiation protection practices and provides simple, unequivocal guidance o dental personnel ro
implement these guidelines. State and local authoriries should be contacted to updare regulations o
reflect these recommendarions.

Key Words. Radiarion effects; radiation shielding; radiation protection; thyroid collar; lead apron.

JADA 2023:154(9):826-835
hittpsdoiorg/10.1016/.ada). 2023 .06.015

ADA

Evidence-Based Recommendations

Optimizing radiation safety in dentistry
Clinical recommendations and regulatory considerations

Erika Benavides, DDS, PhD; Joseph R. Krecioch, MA, M5c; Roger T. Connolly, MA;
Trishul Allareddy, EDS, MS; Allison Buchanan, DMD, MS; David Spelic, PhD;

Kelly K. O'Brien, MLS; Martha Ann Keels, DDS, PhD;

Ana Karina Mascarenhas, BDS, MPH, DrPH; Mai-Ly Duong, DMD, MPH, MAEd;
Mickie |. Aerne-Bowe; Kathleen M. Ziegler, PharmD; Ruth D. Lipman, PhD

ABSTRACT

Background. The value of dental radiographs to oral health care decision making must be
balanced with radiation safery to minimize patienr exposure and occuparional risk of oral health
care providers. This review summarizes recommendations and regulatory guidance regarding dental
radiography and cone-beam computed tomography. An expert panel presents recommendations on
radiation safery, appropriate imaging practices, and reducing radiation exposure.

Types of Studies Reviewed. A systemaric search run in Owvid MEDLINE, Embase, and
Cochrane Database of Systematic Reviews identified relevant topical systemaric reviews, organi-
zational guidelines, and regulatory reviews published in the peer-reviewed literature since 2010. A
supplemental search of the gray literature (eg, technical reports, standards, and regularions) iden-
tified topical nonindexed publicarions. Inclusion criteria required relevance o primary oral health
care (ie, general or pediatric dentistry).

Results. A total of 95 aricles, puidance documents, and regulations met the inclusion crireria.
Resources were characterized as applicable to all modalities, operator and occupational protection,
dose reduction and optimization, and quality assurance and conmrol.
Practical Implications. Understanding factors affecting imaging safery and applying fundamental
principles of radiation protection consistent with federal, state, and local requirements are essential
for limiring parient ionizing radiation exposure, in conjuncrion with implementing oprimal imaging
procedures to support prudent use of denral radiographs and cone-beam computed tomographic
imaging. The regulatory guidance and best practice recommendations summarized in this article
should be followed by dentists and other oral health care providers.
Key Words. Dental radiography; radiography; dentistry; radiation protection; compurer tomog-
raphy; CBCT; x-ray; panoramic; digital radiograph; radiographic film.
JADA 2024:m(m)m-m
https:fidol.org/10.1016/.adaj. 2023.12.002
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Patient gonadal, fetal, and thyroid shielding
during X-ray based diagnostic imaging should
be discontinued as routine practice
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Why discontinue gonadal and fetal shielding?

v Negligible scattered radiation

v" No heritable effects in humans
v' Does not reduce internal scatter
v' May obscure anatomy

v May interfere with automatic exposure
control in CT and CBCT units

)
2



Table 1. Effects of prenatal radiation exposure.

THRESHOLD
DOSE, mGy*

Prenatal Death 100

EFFECT

Microcephaly 100

Growth Retardation 100

Intellectual Disability 300

Radiation-Induced None”

Cancer

SENSITIVE GESTATION
PERIOD*
<10d
2-15 wk
2-15 wk

8-15 wk

Throughout pregnancy’

RISK FROM ORAL AND
MAXILLOFACIAL IMAGING'

None; fetal dose approximately 10,000-fold lower than
threshold

None; fetal dose approximately 10,000-fold lower than
threshold

None; fetal dose approximately 10,000-fold lower than
threshold

None; fetal dose approximately 30,000-fold lower than
threshold

Negligible, approximately 1 in 1.7 million®

* Data from the International Commission on Radiological Protection.”® 1 Fetal dose from dentomaxillofacial imaging, including
cone-beam computed tomography, estimated at 0.01 mGy.”” 4 Radiation-induced cancer is considered a stochastic risk”®;
however, cancer induction in utero is not observed with doses less than 10 mGy.”® § Cancer risk calculated on the basis of
linear no-threshold model?” and an excess absolute risk of 6% per Gy.**




Why discontinue thyroid shielding?

v Thyroid dose at least 50-fold lower than
lowest doses associated with thyroid
cancer risk

v Digital receptors and rectangular
collimators are more effective in reducing
dose to thyroid gland

v May obscure anatomy

v May interfere with automatic exposure
control in CT and CBCT units




Radiation-Associated Thyroid Cancer

* Estimated risk

o 1.5 cases fatal cancer per 0.01 Gy
per 10° 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)

radiation-induced thyroid cancer
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Courtesy of Dr. Sanjay Mallya



Absorbed Dose: Thyroid Gland

Risks of radiation-induced thyroid cancer at doses of ~
50 mGy (50,000 uGy) and higher

Courtesy of Dr. Sanjay Mallya



Table 3. Median thyroid-absorbed doses from dental maxillofacial imaging.*

PROCEDURE THYROID-ABSORBED
RADIATION DOSES," mGy

Unshielded Shielded

Intraoral Radiography, FMX,” Round Collimation, F-Speed Radiograph or 0.8 0.5
Photostimulable Storage Phosphor

Intraoral Radiography, FMX, Rectangular Collimation, F-Speed 0.4 0.3
Radiograph or Photostimulable Storage Phosphor

Intraoral Radiography, FMX, Rectangular Collimation, Complementary 0.2 0.1
Metal-Oxide Semiconductor Sensors®

Intraoral Radiography, Bite-Wing Radiographs 0 NA
Panoramic Radiography < 0.1
Cephalometric Radiography < 0.1
Cone-Beam CT* 0.3
Head and Craniofacial CT, Range 0.6-8.7 NA
Mammography, Range 0.4-0.8 NA
Chest CT, Mean (SD) 18 (8) NA

* Published studies used to compile these data are provided in eTable 2 (available online at the end of this article). t Doses less than
0.1 mGy are reported as a single category. This dose is 500- through 1,000-fold less than the lowest doses with demonstrable
carcinogenic effects in humans. £ FMX: Full-mouth radiographic examination. § Dose reduction with use of direct digital
sensors is estimated at 50% on the basis of the published literature. 9 NA: Not applicable. # CT: Computed tomography.
** Dose reduction with thyroid shield is estimated on the basis of the dose reduction factor computed from published reports
as listed in eTable 2 (available online at the end of this article).
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Special Considerations for Pediatric Patients
Children and young adults are more susceptible to the effects of radiation exposure due to a higher
sensitivity of organs as well as the longer expected life span, resulting in a greater cumulative
effect. "' »? 7?7399 In accordance with recommendation 3.0.4, the size and age of the patient,
especially eruption sequence and spacing in children (recommendation 3.3.1), must be taken into
account when prescribing radiographic examinations.

Radiographic imaging using any modality should be justified clinically.”"™**>%%7>%¢ Of
particular concern is exposure of the thyroid to the x-ray beam,'"*” and, therefore, careful patient
positioning and application of dose-reduction measures, including rectangular collimation for

intraoral radiographs, are essential.

Where possible the x-ray imaging equipment shall be configured to optimize imaging and
dosimetric performance specific to the size and age of the patient.

Special Considerations for Pediatric Patients for All Modalities
Pediatric patients shall be imaged using radiographic device configurations as labeled by the
manufacturer and optimized specifically for such patients.

image gently”
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Recommendations Are in Alignment with:

v American Association of Physicists in Medicine (AAPM)

v National Council on Radiation Protection and Measurements (NCRP)
v" American College of Radiology (ACR)

v' American Society of Radiologic Technologists (ASRT)

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

v Health Physics Society (HPS)

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



AAPM Position: Gonadal Shielding

Policy number Policy name Policy date Sunset date
PP 32-A AAPM Position Statement on the Use of Patient Gonadal and Fetal Shielding 4/2/2019 12/31/2024
Policy source

April 2-3, 2019 Board of Directors Meeting Minutes

Policy text

Patient gonadal and fetal shielding during X-ray based diagnostic imaging should be discontinued as routine practice.
Patient shielding may jeopardize the benefits of undergoing radiological imaging. Use of these shields during X-ray based

diagnostic imaging may obscure anatomic information or interfere with the automatic exposure control of the imaging
system. These effects can compromise the diagnostic efficacy of the exam, or actually result in an increase in the patient’s
radiation dose. Because of these risks and the minimal to nonexistent benefit associated with fetal and gonadal shielding,
AAPM recommends that the use of such shielding should be discontinued.

For patients or guardians experiencing fear and anxiety about radiation exposure, the use of gonadal or fetal shielding
may calm and comfort the patient enough to improve the exam outcome (1). This may be considered when developing
shielding policies and procedures. However, blanket statements requiring the use of such shielding are not supported by
current evidence (2-4). Additionally, the AAPM recommends that radiologic technologist educational programs (including
patient outreach efforts) provide information about the limited utility and potential drawbacks of gonadal and fetal
shielding.




AAPM Position: Gonadal Shielding

Policy number Policy name Policy date Sunset date
PP 32-A AAPM Position Statement on the Use of Patient Gonadal and Fetal Shielding 4/2/2019 12/31/2024
Policy source

April 2-3, 2019 Board of Directors Meeting Minutes

Policy text

Patient gonadal and fetal shielding during X-ray based diagnostic imaging should be discontinued as routine practice.
Patient shielding may jeopardize the benefits of undergoing radiological imaging. Use of these shields during X-ray based

diagnostic imaging may obscure anatomic information or interfere with the automatic exposure control of the imaging
system. These effects can compromise the diagnostic efficacy of the exam, or actually result in an increase in the patient’s
radiation dose. Because of these risks and the minimal to nonexistent benefit associated with fetal and gonadal shielding,
AAPM recommends that the use of such shielding should be discontinued.

For patients or guardians experiencing fear and anxiety about radiation exposure, the use of gonadal or fetal shielding
may calm and comfort the patient enough to improve the exam outcome (1). This may be considered when developing
shielding policies and procedures. However, blanket statements requiring the use of such shielding are not supported by
current evidence (2-4). Additionally, the AAPM recommends that radiologic technologist educational programs (including
patient outreach efforts) provide information about the limited utility and potential drawbacks of gonadal and fetal
shielding.
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American Association of
Physicists in Medicine (AAPM)

A\ AMERICAN ASSOCIATION
YOI # PHYSICISTS IN MEDICINE

Patient Gonadal and Fetal Shielding in Diagnostic Imaging
Frequently Asked Questions

Introduction

In April of 2019, the American Association of Physicists in Medicine [AAPM) released a position
statement outlining reasens for limiting the routine use of fetal and gonadal shielding in medical
imaging'. This position statement has since been endorsed by the American College of Radiclogy
[ACR)2, the Canadian Organization of Medical Physics (COMP)3, the Health Physics Society [HPS)4,
the Canadian Association of Radiclogists [CAR)S, the Australasian College of Physical Scientists and
Engineers in Medicine [ACPSEM)%, and the Image Gently Aliance’. Recognizing that removing
patient shielding from routine use is a substantial shift in existing clinical practice, AAPM formed a
committee to brng together stakeholders to discuss potential changes in the use of patient
shielding. The committee includes representatives from many different societies and organizations
with specialization in medical imaging and patient safety. The frequently asked questions [FAQS)
and answers given in this document are the first part of this effort - Communicating Advances in
Radiation Education for Shielding (CARES).

This document contains three sections, each with a different target gudience. The first addresses
guestions and concerns of healthcare professionals, including, but not limited to, radiclogic
technologists, physicians, advanced practice providers, medical physicists, radiation safety officers,
and nurses. This section also includes some suggested wording that can be used when discussing
patient shielding with patients and parents or other caregivers of pediafric patients. The second
section addresses common concems among pafients and is best suvited for adult pafient
populations. The third section is intended for parents and other caregivers of pediatric patients.

https://www.aapm.org/org/policies/documents/CARES FAQs_Patient_Shielding.pdf
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technologists, physicians, advanced practice providers, medical physicists, radiation safety officers,
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NCRP Commentary #13
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National Council on Radiation Protection and Measurements

7910 Woodmont Avenue / Suite 400 / Bethesda, MD 20814-3095
http://ncrponline.org

NCRP Recommendations for Ending Routine
Gonadal Shielding During Abdominal and Pelvic
Radiography

NCRP Statement No. 13, January 12, 2021




Gonadal shielding obscures portions of pelvic anatomy and
may obscure important findings on radiographs.
This limits the practical dimensions and area of the shield.

row points to osteomyelytic lesion
covered by shield

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



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.”

€D CARES
HISTORICAL PERSPECTIVE

+ Radiation doses from diagnostic x-ray examinations are
~ 20 - 25 times less radiation today: 1951 vs 2020
« Adult KUB: 1951 ~ 11 = 12 mGy!

2020 ~ 0.5 mGy air Kerma

» Newbom KUB: 1951 ~ 1.4 mGy?
2020 ~ 0.07 mGy air Kerma

Hondloser JS. Love RA. Radiation Doses from Diognostic Studies. Radicliogy 57: 1951, pp. 252-254
18ilings MS. Norman A, Greenfield MA. Gonod Dose During Routing Roentgenography 6%: 1957, pp. 3741

National Council on Radiation Protection and Measurements. NCRP recommendations for ending routine gonadal shielding during abc
and pelvic radiography [NCRP Statement No. 13]; 2021.



Findings of the National Council on

Radiation Protection and Measurements
Statement 13

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



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

Box 1. Priority recommendations.*

RECOMMENDATION

1. Familiarity with and adherence to all applicable local, state, and federal laws (recommendation 1.0.1)
2. Radiographs should be ordered based on diagnostic and treatment planning needs, and dentists shall

make a good-faith attempt to obtain radiographs from previous dental examinations (recommendation
3.0.1)

. Use digital receptors instead of film for intraoral, panoramic, and cephalometric imaging (recommen-
dation 3.1.1.0)

. Use rectangular collimation whenever possible for intraoral imaging (recommendation 3.1.2)

. Use cone-beam computed tomography only when lower-exposure options will not yield the needed
diagnostic information (recommendation 3.2.1)

*See Box 2 for a full list of recommendations.
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Practical Considerations

v’ Be familiar with your state rules and laws
v Transition period during implementation
v" Our role in education and dissemination of the latest evidence-based
best practices
v Frequently asked questions and talking points:
v' AAPM FAQs document
v Michigan Medicine pamphlet
v AAOMR pamphlets coming soon!
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Target Audience: Healthcare Professionals

Al. Shouldn't we shield the gonads, especially for children, to minimize the risk of genetic damage to
future generafions?

Gonadal shielding was infroduced into clinical practice over 70 years ago, when it was believed that
exposing the gonads to radiafion could damage reproductive cells such as sperm-producing cells and
eggs. causing damage to pafients’ future offspring.? However, these genetic effects have not been
observed in humans, even 3 fo 4 generations after the afomic bombings.? Infernafional radiation
profection organizations have lowered the risk weighting to the gonads in every successive revision of
their tissue risk weighting factors since such factors were intfroduced in 19771001

Suggested Talking Point:
There is no evidence that radiation from medical imaging damages reproductive cells such as eggs or
those that produce sperm.

A2, Shouldn't we confinue to shield the gonads so that we don't increase the risk of inferfility ?

The amount of radiation reguired to cause infertility is mere than 100 times the dose from a medical
imaging exam.'' For example, the gonadal dose to an Xray of the pelvis s less than 0.8 mGy for a
teenage boy and less than 0.2 mGy for a teenage girl. Gonadal doses for newboms receiving medical
imaging is about 90% lower than this.'? In companson, male fertility is not affected below an acute dose
of 150 mGy. Pemnanent sterility does not occur in males below 3500 mGy. Female fertility & not affected
below 2500 mGy."!

Suggested Talking Point:
The dose required to cause infertility is much higher than that used during a medical imaging exam.

A3. Why should we no longer shield patients routinely?

Any intended decrease in radiation exposure from shielding is negligible compared to the dose from
radiation that is scattered within the patient's body. Shields do little or nothing to benefit the patient.13-17
As with other areas of medicine, the use of patient shielding should be evaluated from a risk-benefit
perspective. For example, any time a shield is used, there is arisk that it will cover and obscure anatomy
that is important for an accurate diagnosis.'2183 Since shielding can infroduce these risks and provides
litte or no benefit to the patient, we should discontinue using shields as part of roufine practice.

Suggested Talking Point:
Shields may cover up parts of your body that your doctor needs to be able fo see. If this happens, we
may have to repeat your image.

https://www.aapm.org/org/policies/documents/CARES FAQs Patient Shielding.pdf
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Freque Asked Questions
Target Audience: Patients

B1. Why do you not shield patients anymore?

Pafient shielding has been used for more than 70 years. We have befter equipment that uses much less
radiation and operates differently. We also know more about how radiation affects the human body
and that some parts of the body - like the tesficles and ovaries - are less sensifive to radiation than we
used fo think.

Most modem X-ray. flucroscopy. and CT machines can automatically determine how much radiation
to use based on the part of the body being imaged. If a shield gets in the way. it could mean an
increase in radiation dose.

Since we hove eqguipment that can give us befter information wsing less radiation than in the past,
pafient shields are no longer beneficial.

B2. Doesn’t shielding make me safer?
The amount of radiation used in mosf imoging exams is so small that the risk to you is either very small
or zero. Shields provide negligible protection.

B3. But what's the harm in shielding?

wWhen the reproductive organs are far away from the part of your body being imoged, there is no
benefit from using shielding. When the part of your body receiving X-rays is close to your reproductive
organs, a shield may cover up parts of your body that your doctor needs to be able to see. If this
happens, we may have fo repeat your exam.

B4. Won't radiation exposure to my sperm or ovaries harm my future children?

Since the 19505, people were concemed that radiation might damage sperm or eggs and that this
damage would be passed down fo your future children. However, this has never been seen in humans
even affer many generations (years) of studying it closely. This i true even for people who have been
exposed fo much larger amounis of radiation than what is used in medical imaging.

B5. What if I'm pregnant?

We howe equipment that can give us better information than ever before and can get good images
using much less radiofion than in the past. However, placing shielding over your belly can reduce the
quality of the exam if it gets info the image and in some cases can increase the overall dose from the
exam. Since shielding your belly provides no benefit to your baby, if is beffer fo nof do if.

Bé&. Will you sfill shield me if | want you to?

We do not recommend using lead shielding during imaging exams. Some exams can never be done
using a shield because the shield would cover up parts of the body we need fo see. Buf, if you insist
that we use a shield, we will honor your request if it is possible to do so without compromising the exam
you are having.
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Frequently Asked Questions
Target Audience: Parents and Guardians

C1. Why is my child not shielded now?

Shields have been used in the past, but we know more about radiation now and have imaging
equipment that uses much less radiation than in the past. We have also seen that shields can cover
up parts of your child's body that are important for your doctor fo see.

C2. Why is my child not shielded if | am required to wear a lead apron while | am in the room with
them?

Your child’s doctor wanis an image so that he or she can better see what is going on inside your child's
body. This exposes your child to a little bit of radiafion. Your doctor has thought abouf the benefits and
risks to your child. He or she has decided that the benefif from having the information from the image
is much higher than the risk from the radiation, which is very small or zero. Because you aren't being

imaged, there is no need for you to get any radiation and so we give you an gpron to wear to make
sure that you don'f get any dose.

C3. My child previously had an imaging exam where shielding was used, why the change in
practice?

Patient shields have been used for more than 70 years. A lot has changed since then. We have better
machines that use much less radiation. We also know more about how radiation affects the human
body. Some paris of the body - like the festicles and ovaries - are much less sensitive to radiation than
we used to think, thus there is no benefit from placing shields on your child.

C4. Can | ask for a shield for my child?

We do not recommend using lead shielding during imaging exams. Some exams can never be done
using a shield because it would always cover parts of the body we need fo see. But, if you insist that
we use a shield, we will honor your request if it is possible to do so without compromising the exam your
child is having.

https://www.aapm.org/org/policies/documents/CARES FAQs Patient Shielding.pdf
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M ‘ MICHIGAN MEDICINE

UNIVERSITY OF MICHICAN

Michigan Medicine Will No Longer
Be Using Shields for Patients
During Diagnostic X-Ray Imaging

(Including Radiegraphy, CT, Fluoroscopy, and Mammography)
This change is based on the recommendations of:

Cacinds Mational
[ 1 ) NE §

¢ Protection and Measure

Why Are We Not Using Shields During X-Rays?

Shields Can Block Important Anatomy Shields Aren’t Necessary

Shields block x-rays. This means that L LA T

anything covered by the shield can't be
seen on your x-ray images. This can lead
to a missed diagnosis.

Scientists have found that
fetuses and reproductive
organs are much less
sensitive to radiation than
they thought before.

Today's imaging
equipment uses much
less radiation than
when shields were first
recommended.

X-ray of patient X-ray of the same
wearng a shield patient without a shield
- important diagnosis
blocked by shield

Source: “Gonad shielding in pasdiairic pehic radisgraphy

disadvonfoges preval over benefit” Insights Imaging (2012).

Questions?

Ask your technologist or scan the
QR code for more information

®

UNIVERSITY OF
MICHIGAN




American Association of
Physicists in Medicine (AAPM)

The committee recommends that faciliies that choose to imit the routine use of patient fetal and
gonadal shielding use this document, in part or in whole, to help establish a guideline or policy that
meets the needs of their individual practice. Such guidelines or policies are critically important so
that any changes in practice are adopted in a consistent manner; inconsistency in the use of shields
can imply to patients that not using a shield is a lapse of proper care when they have other exams
where shields are used.

This document was developed by AAFM's Commiltee on Educalion and Implementation Efforits for
Discontinuing the Use of Patient Gonadal and Fetal Shielding, which is a colloborative effort involving many
different stakeholder organizations and individuals. The CARES committee would specifically like to recognize

and thank the following contributors:

Amercan Association of Physicists in Medicine

American College of Radiclogy. represented by Darcy Walfrman, M.D.

Amerncan Society of Radiologic Technologists

Associafion of Educators in Imaging and Radiclogical Sciences, represented by Nina Kowalczyk, Ph.D.
Canadian Organization of Medical Physicits

Conference of Radiation Control Program Directors

Health Physics Society

Image Gently

Image Weely

Radiological Society of Morth America

https://www.aapm.org/org/policies/documents/CARES FAQs Patient Shielding.pdf
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v Patient selection, digital receptors, and
rectangular collimators are more effective
radiation protection methods

v There is no evidence of heritable effects in
humans

v Fetal dose Is approx. 10,000-fold lower than
threshold for fetal effects

v Thyroid dose is at least 50-fold lower than
lowest doses associated with thyroid cancer
risk
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To Explore More Industry-Leading Researc

{ C Who We Are Latest News Careers Q
CareQuest

Institute for Oral Health Reimagining Oral Health How We Work Topics ~  Resources & Tools Education & Training
We publish white papers, research reports, briefs, articles, posters, infographics, and tools on topics ranging from adult dental benefits to
teledentistry. Use the filters below to find resources by type or topic.

Search by Keyword Filter by Topic Filter by Type
| [ RS -
Title Topic Type
Improving_Care Coordination Between Oral and Medical Providers Care Coordination Video
Veteran Oral Health: Expanding Access and Equity Expanding Access White Paper
2021 Oral Health Information Technology Virtual Convening_ Care Coordination Presentation
Dental Fear Is Real. Providers Can Help. Expanding Access, Health Equity Visual
Report
Why We (Still) Need tc Add Dental to Medicare Adult Dental Benefit, Expanding Report
Access, Health Equity
A Cross-Sectional Analysis of Oral Health Care Spending over the Life Span in Expanding Access, Health Equity Article
Commercial- and Medicaid-Insured Populations
Time Is on the Side of Change in Dentistry COVID-19 and Oral Health, Health Article

WwWWw.carequest.orqg/resource-library

CareQuest@

Institute for Oral Health.

CareQuest@

Institute for Oral Health.

Missed Connections

Providers and Consumers Want
More Medical-Dental Integration

screenings into a den

ative survey In January and F

Key Findings
Medical-dental collaboration is currently uncommon.

fconume 33% ot

roport that their “ 1 that their

G primary medical doctor v oral health provider
“rarely” or “never” asks “rarely” or “never” asks
about their oral health, about their overall hesith.

.

Less than a third of consumer '

L 9, recelving general health screenings from their
\ T\ /0 of responding oral health provider.
3! health providers report 5 65
bl “rarely” Integrating « A majority (89%) jits report
I:’ their care with clinicians never recelving a referral from their oral health

outside of dentistry, provider to a non-oral health professional.

with only 16% reporting It
part of thelr “daily” practice.

Almost a fourth (24%) of part
ral health provder 1 currently
Implementing Interprofessional practice.

ADTAE
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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!

CareQuest €

Institute for Oral Health.

Sign up for News and Updates

Email

CareQuest Institute for Oral Health
uses the information you provide to
share updates on work and offerings
o improve the oral health of all. You
may unsubscribe at any time (See
Privacy Policy).

......
..........
- L4




Stay Connected

Follow us on soclal media

@ CareQuestlnstitute

@ CareQuestlnstitute

@ CareQuestinst

CareQuest Institute

CareQuest@

Institute for Oral Health.
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