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Effect of x-ravs on the hair (Rolle, 1897).
Top, Large area of hair missing from Ehe New Pork Times
the side of a boy’s head 3 weeks after an
x-ray exposure of 40 minutes with the tube
about 18 inches from the skull. The boy
gave no history of pain, itching. or other
signs of inflammation: all he knew was that
on the previous night the hair had sud-
denly fallen out. Bottom, Appearance

of the boy 4 months later. The new hair
erew well and had been cut three times.®
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http://www.nytimes.com/2009/10/16/us/16radiation.html

http://www.nytimes.com/2010/08/01/health/O1lradiation.html|?_r=4&ref=health&pagewanted=all
Eisenberg RL. Radiology: An lllustrated History 1992 Mosby—Year Book



NCRP REPORT No. 160

2006: Nearly 50% of U.S. annual exposure
e o was from medical sources

EXPOSURE OF THE
POPULATION OF THE
UNITED STATES

All Categories
S and Eys

Radon & thoron
(background) (37 %)

INIcirRIP =

|
Computed tomography |

(medical) (24 %)

Industrial (<0.1 %)

Occupational (<0.1 %)
Consumer (2 %)

Conventional radiography / fi
Nuclear medicine (medical) (5 %)

(medical) (12 %) Interventional flucroscopy

(medical) (7 %)




lonizing radiation procedures account for the majority
of pediatric imaging examinations

Relative percentages of ionizing radiation
examinations performed across the age range up

to 18 yrs:
NCRP REPORT No. 184 - Rad iOgra phy - 86%
— CT m) 9.5%
eI — Fluoroscopy - 3%
IN THE UNITED STAT . .
— Nuclear imaging m) 1%

— Interventional procedures mmp 0.5%

...but CT accounts for 84%
of U.S. per capital medical
radiation dose in children

‘NICIRIP




Estimated average annual individual ED in U.S. from diagnostic and
interventional patient radiation exposures (mSv) (from NCRP)

IONIZING RADIATION

EXPOSURE OF THE B e 2000
POPULATION OF THE o
UNITED STATES

Eus 105 (2018)

NlcIrIP =

Effective Dose per Person (mSv)

1.46 1.45
1,37
0.73
0.41
0.32 0.3
0.2 0.22 0.23 0.2
l. .0‘13 0.13 .0.12 0.12

Total Computed Nuclear Radiography Cardiac Noncardiac
Tomography Medicine & Interventional Interventional
Fluoroscopy ~ Fluoroscopy  Fluoroscopy

MEDICAL RADIATION

RTHE DNTED STATES Annual individual (per capita) effective dose
' from diagnostic and interventional medical
Uy procedures was estimated to have been
~= - 2.9 mSv in 2006
- 2.3 mSv in 2016: 20% decrease




What is (May be) Monitored?
Radiation Dose Indices!

All:
- number/type of examinations
- effective dose

Radiography . K, ProoEl, DI (AGD mammography)
Fluoroscopy : time, K, P,

CT . CTDI,,,, DLP, SSDE

Nuclear Medicine : administered activity

file://IC:/Users/frush943/Downloads/Gress-2017-Aapm------------ medical-physics-pra.pdf
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The American Association of Physicists in Medicine (AAPM) is a nonprofit profes-
sional society whose primary purposes are to advance the science, education and
professional practice of medical physics. The AAPM has more than 8,000 members
and is the principal organization of medical physicists in the United States.

The AAPM will periodically define new practice guidelines for medical physics prac-
tice to help advance the science of medical physics and to improve the quality of
service to patients throughout the United States. Existing medical physics practice
guidelines will be reviewed for the purpose of revision or renewal, as appropriate,
on their fifth anniversary or sooner.

Each medical physics practice guideline represents a policy statement by the AAPM,
has undergone a thorough consensus process in which it has been subjected to
extensive review, and requires the approval of the Professional Council. The medical
physics practice guidelines recognize that the safe and effective use of diagnostic
and therapeutic radiclogy requires specific training, skills, and techniques, as
described in each document. Reproduction or modification of the published practice
guidelines and technical standards by those entities not providing these services is
not authorized.
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TABLE 1. MODALITY SPECIFIC RADIATION EXPOSURE METRICS

Quantity [27, 28]

Recommended| Unit used in
symbols

practice

Other
common
symbols used
in literature

Closely
related
quantity

Modality

Incident air kerma

Incident air kerma rate

Entrance surface air kerma

my
mGy.s"!

mGy

IAK

Entrance-
surface dose
(ESD)*

<©

-

'.\e-"

Diagnostic
radiography and
fluoroscopy. image
guided interventional

procedyrés,
convgnuan
r:‘dﬁ!bwihcrapy

&w&mrs and

imaging equipment

«for image guided

radiotherapy, dental
intraoral radiography.
mammography and
breast tomosynthesis

Air kerma at the patient
entrance reference point**

'S
cak A Q0
.‘t’:}

(Cumulati
refergnbesgir

kemd)

Fluoroscopy and
fluoroscopy guided
interventional
procedures

Air kerma-area product

mGy.cm’***

&
<
N

s

',
p

Daose-area
product
(DAP)*

Radiography,
fluoroscopy, image
guided interventional
procedures, dental
panoramic
radiography and
dental CBCT

Weighted CT air kerma Cu
index -~

Y

=

?\' mGy [30]

Weighted CT
dose index
(CTDI,.)*

CT

~
ol

Volume CT air kerma \

index \(& /

mGy [30]

Volume CT
dose index
(CTDLu)*

Air kerma- lcg\’"ﬁh@;uct Py

/;

mGy.cm [30]

Daose-length
product
(DLP)*

A a
@i harmaceutical

Bq

Nuglear medicine

¥
Activity of a
radiopharmaceutical
administered per unit body
mass

A/body mass

Bg.kg!

Nuclear medicine

literature.

is provided in Ref. [29].

*Because “air kerma” and “dose in air” are numerically equal in diagnostic radiology energy range.
**Also names “cumulative dose™, “reference air kerma™ and “reference point air kerma”™ have been used in the

***Further recommendation for the unit of *air kerma-area product’ of X-ray equipment for interventional procedures
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Medical Imaging Radiation
Monitoring Products

. MAGAZINE v PHOTO GALLERIES PODCASTS COMPARISON CHARTS BLOGSv CALENDAR 360 PHOTOS CASE
TR
I -
IMAGING TECHNOLOGY NEWS New User? Register Hen
COVID-19  IMAGING~  INFORMATICON TECHNOLOGY v  WOMEN'S HEALTH~  RADIATION ONCOLOGY + VIDEQ WEBINARS CONFERENCE COVERAGE v
Select Chart Select Products 3 Comparison

RSNA BOOTH #4760 Clarip [ celo-]

Fully Automated Al-Pawered 30 Reporting Solution

Radiation Dose Management [ submit |

Last updated on December 03, 2021

Company Product

Agfa Healthcare Agfa Healthcare Dose Management powered by

Dosemonitor

Bayer Healthcare LLC Radimetrics Enterprise Application

Bracco Diagnostics/PACS Health, Nexo[ Dose] (Bracco)
5 CURRENT ISSUE
LLC/PHS Technologies Group.,

LLC

https://lwww.itnonline.com/chart/radiation-dose-management

S -

Radiation Dose Management
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Radiation Passport

th medical
p track of radiology and
q cancer because of his

i e based on published scientific joumal papers, however, are in
a5¢ an estimate. There are afferent methads by which to estimate the associated risk.

Expesure
———

Facility Where Exam Performed Name

My Medical Imaging History

Use this handy record to track your imaging history

Before undergaing any X-ray exam or treatment procedure, remember

to ask your doctor:

* Why do | need this exam?
= How wiill having this exam improve my health care?

+ Are there alternatives that do not use radiation and which are equally as good?

Remember:

* Be sure to tell the doctor or technologist if you are, or might be, pregnant
before having an exam.

» Don't insist on an imaging exam if the doctor explains there is no need for it

* And, don't refuse an imaging exam if there's a clear need for it and the dinical
benefit outweighs the small radiation risk.

For more information, go to www.magsWiselyorg and

wavewe.fda.gowi For Consumers/ConsumerUpdates /ucm095505. htm

3%

W

we DA

Co-Sponsored by Image Wisely and the US Food and Drug Adminlstration

7aa 0.

Please don’t

10

fime 30,2011

To: Jane Doe

333 Main Street

Anywhere WNC 12345

DearMs. Doe,

This letter is to infonm youthat youhad 10 ormore CT scansin 2010. Thisis more than most
people getin a vear. Medicaid records showthat wou went througsh a CT scanner

2010.

CT scans, sometimes called CAT scans, expose vouto radiationwhile taking a picture of whatis
inside yourbody. Toonmmuchradiationcanbe bad for yourhealth. It canincrease vour chances

of getting some kinds of cancer.

Sometimes CT scans are importart for doctors to see what is going on when yvou are sick or hurt.
But sometimes there may be other

If a doctortreating vou does not know you well orhave yourmedicalrecords, that doctor will

notknowhowmany CT scans youhave had. Itisimportart foryou to remindthemo fthis

information. Showing vour doctors thisletterwill help themtreat you as safely as possible.

Please take this letter with you when yvou go to the emergency department or doctor’s
500-662-T030 ifyou have any guestions.

Please call [enrollment officenumber] for help finding a primary care doctor in your town.

‘Wishing vouthebest ofhealth
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The Joint Commission

In July 2015, TJC mandated that:

“The [hospital/practice] documents the radiation dose
(CTDI,,, or DLP) on every study produced during a
computed tomography (CT) examination. The radiation dose
must be exam specific, summarized by series or anatomic
area, and documented in aretrievable format.”, and

“The [hospital/practice] re

where the radiation dose (| 2-
computed tomography (C] 3.

diagnostic CT exams exc
identified in imaging prota4

1.

Retrievable format
Review exams exceeding expected ranges
Compare doses to benchmarks

Radiation safety designee
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Unitsd Statas nweragancy Working Group EPA-402-8-10003
Environmantal Protection on Medical Radiation Novembes 2014

Agency

Radiation Protection Guidance
for Diagnostic and
Interventional X-Ray Procedures

Federal Guidance Report No. 14
CT: pages 58-64

DEPARTMENT OF HEALTH & HUMAN SERVICES
Centers for Medicare & Medicaid Services

7300 Secuxity Boulevard, Mail Stop C2-21-16
Baltimore, Maryland 212441850

CMS

CENTERS FOR MENICARE & MEDICAIN SERVICES

Center for Clinical Standards and Quality /Swrvey & Certification Group

Ref: S&C-15-38-Hospitals

DATE: May 15, 2015
TO: State Survey Agency Directors
FROM: Director

Survey and Certification Group

SUBJECT: Revised Hospital Radiologic and Nuclear Medicine Services Interpretive
Guidelines—State Operations Manual (SOM) Appendix A

Memorandum Summary

Updated Guidance for Hospital Services: The Centers for Medicare & Medicaid Services
(CMS) has updated the interpretive guidelines for the hospital Conditions of Participation
(CoPs) for the below to reflect current accepted standards of practice:

o Radiologic Services at 42 CFR 48226, and
o Nuclear Medicine Services at 42 CFR 482.53

Background
Radiologic and nuclear medicine services have improved the ability to detect and treat a wide

vartety of conditions and diseases, and advanced diagnostic and therapeutic procedures have
become routine in many hospitals throughout the country. While these services provide

crmanddenbla hamafitn dhor arn snt smdhoned minle carctinslacles fe dlon Frrme A inmimine cndintine

... “updated the interpretive
guidelines for the hospital Conditions
of Participation (CoPs) for the below
to reflect current accepted standards
of practice”

OVer e cOUrse oI M1s Of NeT LIenme. VIOfEoVEr, TIere NAVe DEetl TePOrTs O PAlents fecerving
radiation overdoses associated with CT scans i several healthcare facilities throughout the
country, prompting additional investigations of the risks associated with scans
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Rad

The Federal Government’s
Oversight of CT Safety:
Regulatory Possibilities’

H. Benjamin Harvey, MD, JD
PariV Pandharipande. MD. MPH omputed tomography (CT) has
: Biiesil become a routine part of medi

cing in the United States, with

close to 70 million scans completed per
year (1). While the clinical benefits
of CT have always come hand-in-hand
with the risk of radiation exposure, it
is not until recently that this risk has
reached the forefront of public aware
ness, prompting the federal govern
ment to take a renewed interest in

Volume 262: Number 2—February 2012

tant for meaningful involvement, this
body of knowledge is not at the lingertips
ol the practicing radiclogist. In this
report, we update the radiology com
munity on the federal government’s in
vestigations of CT safety. deconstruct
its authority and options for regulating
CT practices, and examine current reg
ulatory interventions as well as future
possibilities.

MEDICAL ERROR

User Certification/Quality Assurance
+ Standardization of certification/education requirements for CT technologists
* Mandatory quality assurance processes

Adverse Event Reporting
« Improved mechanisms for technologists and staff to report medical errors
within institutions
* Improved reporting of adverse events to the FDA
* Provide better access to the adverse event database at the FDA

CT Scanner Design
* Warning or lock-out systems to prevent radiation overdoses, restricted log-in
access to scanners, restricted access for changing CT protocols
» Standardization of CT terminology and protocol element names (g, scout
VErsus scanogram) to avoid user emror
+ Standardization of technical information provided to users

OVERUTILIZATION

Authorization Systems to Ensure Medical Appropriateness
+ Decision support systems for ordering clinicians
« Benefits management companies performing preauthorization assessments

Legislation to Limit Self-referral

DOSE OPTIMIZATION

Diagnostic Reference Levels
+ Diagnostic reference levels to distinguish between acceptable and inappropri-
ate practices at the facility level

Dose-Reduction Technigues
« Improvement of current dose-reduction techniques and discovery of novel
dose-reduction strategies
+ Requirement for specific dose reduction features on forward production units
(ie, tube current modulation, collimators)

Dose Tracking
» Documentation/reporting of radiation dose for every CT study
« National dose registry to help define best practices and allow for interfacility
comparisons of dose indexes.

Figure 1: Specific expert recommendations from congressional and FDA testimony on ways to ad-
dress the issue of CT safety. Recommendations were extracted from the House congressional h
"Medical Radiation: An Overview of the Issues,” held in February 2010 and the FDA public meeting,
"Device Improvements to Reduce Unnecessary Radiation Exposure from Medical Imaging,” held in
March 2010 (14,15).




Principles of Radiation

Protection

Regulatory oversight... and

 Advances in what (imaging technology)
— Including artificial intelligence

 Advances in how (application)
— e.g. limiting multiphase exams

 Advances in when (justification)
— e.g. clinical decision support (NDSL CareSelect Imaging™)
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Coming Together

 Monitoring technology and programs that provide value
— represent voices from multiple stakeholders
— generic metrology, efficient, adaptable (avoid data-drowning)
— beyond current dose indices: organ dose? risk? quality...

* Defining what that value is (how do we use this?)
— including benchmarks
— in context to current understanding of risk

— promoting benefit of imaging
Goal
. . . Modality- Size-based E, Ey; Organ Doseto Ey  Radiation Patient
Microsoft Word - PC 8706 preprint version.docx specific modality- doses organ(s) of risk index  risk
3 7 ” tri ifi int t
(iaea.org) “ PREPRINT o, et nteres
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U.S. CT Diagnostic Reference Levels

Radiology 2017 Radiology 2021
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U.S. Diagnostic Reference Levels and Achievable Doses
for 10 Pediatric CT Examinations

U.S. Diagnostic Reference Levels
and Achievable Doses for 10
Adult CT Examinations!
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peclatric €T examiazions in the Unized States using the American College of Radialogy Duse Index Registr

Pupors T develop cobust, cucrent, narional DIRLs and ADs far the L0 most commonly pesformed pediairic CT emminations as 3

fanction of patlent ags and sze

Wotbeds:  Diaia un 10 pediaisic {ie. pacienis sper 18 y=ars and younger) CT eaminatians performed berween 2016 and
S L e e s s e e s e pu\:nl)gr fae body

examinations, dose indenes wers analyzed for prtent ige and

movided medl-

ans far AD and 75th percentiles for DRLs for volume CT dase iodex (CTDL . dosslmgd: proshoce [DLE}, andsmpecm:do(e

estimate (SSDE].

e e e
standing centers, 9.5% cere acardernic faciliies, and 3.5% (57 of 1625) were dedicated childrents hosplcals. Fifty-om
percent of the patients (7 a~ nf 1543 535) wene boys, nd 4% (744955 of 1 543 535) were pirls. The median sge of parients
wwus 14 peam {bogs, 13 pears: girk, 19 years]. The head was the most fraquent nammy eramine with CT (876655 of 1 543535
ccaminations [S78]). For head without contrast materal CT emaminations, the age based CTDI, AT rngad from 10 0 46 mG,
and DRL ranged from 13 = 55 mGp, with bath AD sngd DAL increasing with sgz. For body exuminations, DILs and ADs far
stze-based CTDI_, S5D0E, and DILF increased constscesly wich the pasients efective diameces

Gomhisivn: - Dizgpnustic refecence evels and achievable doses & a function of patient ags and effective dimeter wepe developed for
the 10 most commonly perfommed CT pecliarric emminyuons using American College of Radiology Dose Inder Repiry dama.
These benchmarks can puide CT facilities In adjusting pediairic CT protocals and resultunt doses for thelr patients.

easya 201

pis=== reference levl (DRL) benchmarks for radia-
tion pratection and optimization of parient imaging
were first mentioned by the Intemational Commission on
Radiclogical Protection (ICRP) in 1090 (1) and clarified
farther in 1996 (2). The DRL iz used for identifying siu-
ations where the levels of patient dose are umisuslly high
{2.3). The wue of DRLs is endorsed by professional, advi-
sory, and regulatory The ICRP emphast

survey, on the basis that $0% of the facilities have alvsady
achieved doses ar or belaw this value (8)

In 2017, DRLs were published for adult CT examina-
tions in the United Scates using the American Cellege of
Radialogy CT Dose Index Regisery (DIR) (9-11). Few
current ULS. recommendations exist for pediatric DRLs
and ADs in CT. Some are based on phantom surveys, not
clinizal ons (12,13), Other work in the Uniced

hat DRL ~alucs “sre mot for regulatory o commercial
purposss, not a dose testuaint and not linked to limits or
constrinus” (4). DRLs are eypicall e at the 75tk pereen-

States has used clinical cxaminations From DIR. data to
provide age- or sizebased dose index puidance for pedi-
atric CT (14-16). Tn 2018, the Eumpean Commission

dlle of the dose distribution Foma survey d acros
2 broad user base wsing a specified dos meascement pro-
socal. They are established bath regionally and mtionally,
and considerable variarions have been seen acmss regions
and countries (4-6)

The cancept of achicvable dose (AD) was introduced
i 1999 in a Uniced Kingdom Mational Radiation Protec-
¢ion Board advisory group to recognize more typical values
within a practice (7). In 2012, the Natioral Cauncil on
Radiation Protection and Mesuements propesed chae
ADs be sct at the median, or 50th percentile, of @ dose

1 exloting national DL from 17 counties in
it= Guidelines For Diagnostic Reference Levels for Pediar-
tic [maging based maily cn the anatomis region imaged;
these are primarily presented in age groups and. in some
cases, welght groupings (17). At this time, there are no na-
tional DRLabased on pacient dimensions oc siz=. The pur-
pose of this study is to se the CT DIR to develop robust,
current, national DRLs and ADs for the 10 mos com-
‘maonly perfarmed pediatric CT examinations a a function
of patient age and size. This is the st time these beach~
‘matks have been developed in the United Statzs,

This copy is for personal use only. To erder printed copies, contact reprints@rsnao.org




Benchmarks: DRLs
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Diagnostic Reference Ranges
For Pediatric Abdominal CT

EUCLID: pursue
indication-based DRLs

Paulo et al Insights into Imaging ~ {2020) 11:96
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Diagnostic Reference Levels based on ®

Check for

clinical indications in computed
tomography: a literature review

aciano Paulo'"®, John Damilakis?, Vi lexander A. Schegerer™, Jacques Repussard”,

Abstract
Background: In A
Reference |

descriptors

by using ex,
minology (14)

“The concept of DRRs addresses the
balance between the patient’s risk
(radiation dose) and benefit
(diagnostic image quality).”



Appendicitis: Simulated Dose (mA) Reduction

Thereis a“Too Low...”

Original 50% mA Reduction 75% mA Reduction



Monitoring Beyond Dose

“DRLs have reached a stage where
there is an evident need
of introducing image quality
evaluation process linked to dose
evaluation as both go hand-in-hand”

European Radidlogy
hitps://doi.org/10. 1007/sDB30-019 064222

PHYSICS m

Check far
updates.

Long-term experience and analysis of data on diagnostic reference
levels: the good, the bad, and the ugly

Patrice Roch’ (3 - David Célier" - Cécile Dessaud* - Cécile Etard" - Madan M. Rehani®

Recetved: 26 May /Revised: 25 July 2019 /Accepted: 12 August 2019
© European Society of Ratiology 2019

Abstract

Objectives To analyze 11-year data of France for temporal trends in dose indices and dose optimization and draw lessons for
those who are willing to ok on ereation and update of diagnostic . (DRLs)

Methods The data from about 3000 radiclogy departmernts leading to about 750,000 imag; xams between 2004 and 2015 was
d. and pattems of reductions in dose for those below and above the DRL were estimated and correlated with technology

change.
Results Dose optimization ach

was important and significant in departn
DRL (p= .006) but not in those which around half of the DRL values

erma air product (KAP) for ¢ graphy by 27.4% betw
flat panel detectors inc rom 6 to 43%. A good correlation
of patient radiation tiing DRLS for standard-si

above ot just

75th pe

s lower

and higher w
Condusions Th erience of users are taken int
Wi governed by bodi

RL &
professional societies
entile values and

5 tsice the range of stan.
y y o individuals, no customization to clinical indications, and
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REVIEWS AND COMMENTARY - EDITORIAL

Benchmarking CT Radiation Doses Based on Clinical
Indications: |s Subjective Image Quality Enough?

De Mahesh is a professor of radiology
and cardiology at the Johns Hopkins
University School of Medicine and a
medical physicisr ar Johns Hopkins
Hospital. His rescarch intcrests are in

cxpert for the United Nations Intcma

tional Atomic Encrgy Agency

he number of CT examinations performed in the Unit-
e Sariand voitoaiohs consistently grown since
the introduction of multiple-row detector CT around the
turn of the century. The advent of multiple-row detector
CT paved new ways for diagnosis, treatment, and post-

treatment evaluation because of fast da

a acquisition,
high spatial and temporal resolution, and better three-
dimensional image acqui
the number of CT examinations performed drew consid-

itions. The dramatic increase in

erable attention to the radiation doses associated with CT
studies. According to the National Council on Radiation
Protection and Measurements, or NCRT, Reporr 160 (1)

published in 2009, CT doses were the largest contribu-

In addition, all CT cxaminations of a specific anatomic
area, such as the head, do nor all need ro have the same im-

age quality—all may not require the same radiation dose

levels. For example, head CT for sinus cvaluation can be
performed with a lower radiation dose than head CT per-
formed for evaluating stroke. This provides an opportunity
to optimize CT protocols based on dlinical indications.
Similarly, scanning of the heart (ie, calcium scoring stud-
ies) docs not need the same level of radiation dose as car-
diac CT angiography because the clinical indications, such
as calcifications, are readily visible even with a noisy image
duc to a lower radiation dosc.

"The advent of radiation dose management systems, or

dose registries, has allowed for the establishment of

agnostic reference levels for C
tries can be used 1o describe “typical” radiation doses for

cxaminations (4). Regis-

a specific type of CT examination. Despite registries, we
still sec a wide range of radiation doscs, up to three- to
10-fold variation, for the same type of CT examination.
Thus, there remains a need to optimize CT prorocols by

considering both image quality and radiation dose levels.
In this regard, Smith-Bindman and colleagues (5) pres-
n image quality—based framework for CT radiation

ent

dose i

this issue of Radiology. In their study, the authors

“... there remains a need to optimize CT
protocols by considering both image quality
and radiation dose levels ... In my opinion,
such image quality metrics must be

quantitative and not subjective.”




Competitive Landscape 2019

Leading market radiation dose monitoring products focus on dose
and basic analytics ONLY: NOT QUALITY (

Metrics and Informatics

Product name Dat? Analysis 2RI
Integrity Used Dose Quality

Assessment
Bayar Radimetrics Yes Limited Basic Basic None
GE DoseWatch Yes Limited Basic Basic None
Imalogix Yes Limited Basic Basic None
DoseM Yes Limited Basic Basic None
NovaDose Yes Limited Basic Basic None
DoseMonitor Yes Limited Basic Basic None
DoseTrack Yes Limited Basic Basic None

Courtesy Ehsan Samei



Noise, dose, resolution reference levels and ranges:
L = median; R = Range 25% - 75%

Chest CT Noise Dose Resolution

Size Range (cm) NRL NRR DoRL DoRR RRL RRR
21-25 10.8 7.6 3.3 2.1 0.46 0.06
25-29 9.8 6.8 5.2 2.5 0.47 0.06
29-33 10.2 5.7 7.7 3.7 0.48 0.08
33-37 10.5 6.4 11.1 7.3 0.48 0.10
37-41 10.6 7.6 15.0 12.4 0.47 0.10
Abd-Pelvis CT Noise Dose Resolution

Size Range (cm) NRL NRR DoRL DoRR RRL RRR
21-25 6.9 2.1 5.3 1.6 0.46 0.08
25-29 7.7 2.4 6.7 2.5 0.46 0.09
29-33 8.2 2.7 8.8 3.6 0.46 0.10
33-37 8.4 3.3 11.8 5.0 0.46 0.11
37-41 8.0 3.9 14.7 8.0 0.45 0.12

Smith et al, M| 2021 true CT diagnosis reference is dose + quality



Recurrent Imaging and Cumulative Effective
Dose (CED): Generating Dialogue

JOINT POSITION STATEMENT AND CALL FOR ACTION o
FOR STRENGTHENING RADIATION PROTECTION OF PATIENTS UNDERGOING il st et i
RECURRENT RADIOLOGICAL IMAGING PROCEDURES

Frequently Asked Questions

Intfreduction
; e . . . In August af 2021, the American As 1 of P in Medicine (AAPM
This Position Statermnent was developed by the international Atomic Energy Agency [LALA] jointly with Co”efj,_\ of Radioiogy (ACR)
the Ewropean Federation of Organizations for Medical Physics [EFOMP |, European Society of Radiology posiion statemeant o
infarmation from medical imaging e .
|ESH], Global Diagnostic Imaging, Healthcare [T and Radiation Therapy Trade Assodation [DITTA), Heads This staterment weos also encorsed by the

of European Radiological Competent Awthorities [HERCA), image Gently Alliance, Internationa
Organization for Medical Physics [BOMP), Intemational Society of Radiclogy [ISR), international Society
ol Radiographers and Radiclogical Technologists (ISRRT), in collaboration with the Waorld Health
Organicaton [WHO)

INTRODUCTION

Medical imaging is immensely benefical in the diagnosis and management of many health conditions.

Berefits of & ghven medical imaging procedure Far oubseigh nheérent radidtion ridkd when the procedure
- &

§ bath clinically indicated and carrectly perlormed, using theé minimum redesdany radiation expadere 1o

schieve the diagnostic or intersentional objective. The Bor il b, imintly s ued by the

A H emphatited the nesd for enhanced implementation in clinical practice of the principles of This pasition statement applies to the us
1's gose fror

justificetion and optimization, the right procedure performed right, spotlighting radiation protection and

salety lor each patient exposure.

https://www.iaea.org/sites/default/files/position statement final endorsed.pdf
https://www.aapm.org/org/policies/documents/EffectiveDose FAQ.pdf

Contemporary issues in radiation protection in medical imaging: BJR Sept 2021
https://www.birpublications.org/toc/bjr/current



https://www.iaea.org/sites/default/files/position_statement_final_endorsed.pdf
https://www.aapm.org/org/policies/documents/EffectiveDose_FAQ.pdf
https://urldefense.com/v3/__https:/www.birpublications.org/toc/bjr/current__;!!OToaGQ!6C5N95UtYnL2tOMiryZBxa6ncZA5LusSBwL1fapyyl37_Rp12pPNQUugo4m2BdovdWI$

Recurrent Imaging and CED!

e General threshold discussed is > 100 mSyv

 Recent reports in adults vary:
¢ “0.6-3.4%"
* “Up to 1.9%”
¢ “0.5%”

e Children:

* “0-0.08%"
* In adults and children, oncology population most often
* In children, migration of imaging to MR and US

e “Bang for the buck”?

1Br J Radiol 2021; 94: 20210478



Recurrent Imaging and CED and

« What above and beyond current RP requirements and
recommendations?

e Investment in designing guidelines for situations where
recurrent imaging is likely: beyond current justification?

 Use at the individual patient point of care?

“There is no simple or uniformly applicable approach to these
challenging and often nuanced clinical decisions. The
complexity and variability of the underlying disease states and
trajectories argues against alerting mechanisms based on a

CONTEMPORARY ISSUES IN RADIATION PROTECTION IN

Simple Cumulative dOSE thr85h0|d. MEDICAL IMAGING SPECIAL FEATURE: REVIEW ARTICLE
Radiation concerns in frequent flyer patients:
. . . . . should imaging history influence decisions about
Awareness of imaging history may [encourage] physicians and

recurrent imaging?
patients to ... identify those populations of frequent flyers that

might benefit from alternative imaging strategies.”




ABBEY ROAD

‘f.:.BEﬁLEs ST ar T He say, "one and

one and one is
three”

https://[postermuseum.com/collections/rock-
music/products/the-beatles-abbey-road-crossing-753

U.S. doses have fallen
Monitoring impact: attribution?
Opportunities and challenges
with how to do this, avoiding...

https://mccartney.com/?p=16520



https://postermuseum.com/collections/rock-music/products/the-beatles-abbey-road-crossing-753
https://mccartney.com/?p=16520

Thank Yo
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