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5 top techniques for Pediatric CT
(after making sure CT Is the right test)

A Adust kVp for size

A Adust mA(s) for size

A Minimize multiphase scanning
A Minimize overlap

A Limit coverage
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eand avol d nbadc¢

A Poor sedation

A Large overlap

A Not using IV contrast media

A Not understanding mA modulation



Dose (range) for kids
ED; usually by DLP method* (in preparation)

Region of body  Effective dose per DLP (mSv (mGy cm)™?) by age

0@ 1y? Sy 10y? Adult®
Head & neck 0.013 0.0085 0.0057 0.0042 0.0031
Head 0.011 0.0067 0.0040 0.0032 0.0021
Neck 0.017 0.012 0.011 0.0079 0.005%
Chest 0.039 0.026 0.018 0.013 0.014
Abdomen & pelvis  0.049 0.020 0.015 0.015
Trunk 0.044 0.028 0.019 0.014 0.015
2All data normalised to CTDI, in the standard head CT dosimetry phantom.

"Data for the head & neck regions normalised to CTDI,, in the standard head CT dosimetry
phantom; data for other regions normalised to CTDI,, in the standard body CT dosimetry phantom.

*Shrimpton et al. Br J Radiol 2006; 79:968
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Exam Description: CT BRAIN Know which CTDI
phantom is used!
Dose Report
Series Type Scan Range CTDIvol DLP Phantom
L (mm) (MmGy)  (MGy-cm)  om
| Scout - < = ~

2 Axial 131.000-5106.525  13.57 193.46 Head 16
Total Exam DLP:  193.46

So é.. you must

A correct kcoefficient,and
A correct phantom size DLP
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1 yo; Abdomen Pelvis CT

R —

DLP, ., X K-coefficient= ED (mSv)

122 x.03=3.4 mSyv
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Dose (range) for kids
ED; usually by DLP method (in preparation)

AHead CT 3 mSv (:8 mSv)

A Chest C 3 mSv (310 mSv)

A Abdomen CT : 6 mSv (314 mSv)

ACTA . 2-8 mSv (< 1.0- 2 mSv)
Aln general @Adoseso

In younger children
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| consi der the r a
responsibility with (radiation) dose
to be the same as
with (medication) dose.

Over (or under) dosing
IS a medical error.
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Image Gently
Promoting CHANGE through
Communication Campaign

A Increase knowledge
A Alter societal attitudes, and
A Achieve change
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A Define Image Gently
A Measuring success
A Identifying contributing factors
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The problem

CT scans inch
A Performed often

A Increasing
ACan be

lldren

hi gh

doseé



Pediatric 64slice MDCT
5 yo phantom

ED (mSv) | SD (mSv)

Chest w/ modulation 3.05 0.14
Chest w/o modulation 3.05 0.14
Abdomen w/ modulation 7.32 0.33
Abdomen w/o modulation 6.34 0.35

Abdomen Extreme 118.9 ! 1.85




D
1=

Ehe New Jork Times

B "“'}

1=
o

BN

http://www.nytimes.com/2009/10/16/us/16radiatic



Increased Pediatric CT
In the Emergency Department

AT e m o

Broder et al. Emerg Radiol 2007; 14:22-82
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CT: Patterns of Use

A 30- 65 million examinations in U.S.
AUp to 11% of CT exams are pediatric
4-7 million pediatric CTs
A 17% of these in children G5 years old
Alf 50% involve two pha
A97,500, 000 fidose event
A 2002 US population: 281,000,000
A1 CT for every 3.5 people
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What Is Image Gently?

AA Campaign byé.
Alliance for Radiation Safety in Pediatric Imaging
of education and awareness
A ADVOCACY (not alarming)
A To improve radiation protection for children
A 53 health care organizations/agencies (4/10)
A >700,000 participants worldwide: - radiologists
- radiology technologists
- medical physicists
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Background

A 20067 Concept: The Society for Pediatric Radiology

A 2007- ASRT, ACR, AAPM co-founding partners

A Fall 2007- Alliance partnership

A January2008i CT rol | out: fil mage
A August 2008i CT vendor summit

A January 2009i Parent brochure

A August 2009i Pediatric interventional rollout

A February 20107 CR/DR vendor summit



Alliance for Radiation Safety in Pediatric Imaging

Academy of Radiology Research

American Academy dPediatrics

American Board of Radiology

American Board of Radiology Foundation
American Institute of Ultrasound in Medicine
American Osteopathic College of Radiology
American Registry of Radiologic Technologists
American RoentgeRay Society

American Society of Emergency Radiology
American Society of Head and Neck Radiology
American Society of Pediatrideuroradiology

Asia-Oceania Federation of Organizations for Medical Phy(sies
9/16/2009)

AsianOceanic Society foPaediatricRadiology

Association of Collegiate Educators in Radiologic Technolmgyw
8/27/2009)

Association of University Radiologists

Australian & New Zealand Society fBfaediatridRadiology
Canadian Association of Medical Radiation Technologists
Canadian Association of Radiologists

Canadian Interventional Radiology Association

Canadian Organizatioof Medical Physicists

Coalition for Imaging and Bioengineeriiesearch

College of Radiology, Academy of Medicine of Malaysia
Conference of Radiation Control Program Directors

EuropearSociety ofPaediatridRadiology

Health Physics Socieipew 10/8/2009)

Indian Society of Pediatric Radiologgew 9/25/2009)
International Atomic Energy Agendyew 9/14/2009)

International Radiology Quality Network (IRQN

International Society of Radiographers and Radiological Technolog
International Society of Radiologpew 8/20/2009)

National Council on Radiation Protection and Measurements
North American Society for Cardiovascular Imaging
Radiological Society of North America.

The Royal Australian and New Zealand College of Radiologists
Society of Interventional Radiology

Sociedad atino Americana d®adiologiaPediatrica
SociedadMexicana DeRadiologiaE Imagen

SociedadEspafiolade ProtecciérRadiolégica

Society for Pediatric Interventional Radiology

Society of Computed Body Tomography and Magnetic Resonance
Society of Gastrointestinal Radiologists

The Society of Nuclear Medicine

The Society of Nuclear MedicineT echnologist Section

Society ofRadiographers of Trinidad and Tobago

Society of Radiologists in Ultrasound

Society ofUroradiology

Southeast Asia Federation of Organizations for Medical Physics



http://www.acadrad.org/
http://www.aap.org/
http://www.aap.org/
http://theabr.org/
http://www.abrfoundation.org/
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http://www.erad.org/
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http://www.afomp.org/
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http://www.ranzcr.edu.au/affiliatedgroups/anzsnr/index.cfm
http://www.ranzcr.edu.au/affiliatedgroups/anzsnr/index.cfm
http://www.camrt.ca/
http://www.car.ca/
http://www.ciraweb.org/en/about-cira/history.html
http://www.medphys.ca/
http://www.medphys.ca/
http://www.medphys.ca/
http://www.imagingcoalition.org/about.asp
http://www.imagingcoalition.org/about.asp
http://www.imagingcoalition.org/about.asp
http://radiologymalaysia.org/
http://www.crcpd.org/
http://www.espr.org/
http://www.espr.org/
http://www.espr.org/
http://www.espr.org/
http://www.espr.org/
http://www.hps.org/
http://www.iaea.org/
http://www.irqn.org/
http://www.isrrt.org/isrrt/Default_EN.asp
http://www.isradiology.org/isr/index.php
http://www.ncrponline.org/
http://www.nasci.org/index.htm
http://www.rsna.org/
http://www.ranzcr.edu.au/
http://www.sirweb.org/
http://www.slarp.net/
http://www.slarp.net/
http://www.slarp.net/
http://www.slarp.net/
http://www.slarp.net/
http://www.slarp.net/
http://www.smri.org.mx/
http://www.smri.org.mx/
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http://www.smri.org.mx/
http://www.sepr.es/
http://www.sepr.es/
http://www.sepr.es/
http://www.sepr.es/
http://www.sepr.es/
http://www.sepr.es/
http://www.sepr.es/
http://www.sepr.es/
http://spirweb.org/
http://www.scbtmr.org/
http://www.sgr.org/
http://interactive.snm.org/index.cfm?PageID=10&RPID=926
http://interactive.snm.org/index.cfm?PageID=936&RPID=1740
http://interactive.snm.org/index.cfm?PageID=936&RPID=1740
http://interactive.snm.org/index.cfm?PageID=936&RPID=1740
http://interactive.snm.org/index.cfm?PageID=936&RPID=1740
http://www.soradtt.com/
http://www.soradtt.com/
http://www.soradtt.com/
http://www.sru.org/
http://www.uroradiology.org/
http://www.uroradiology.org/
http://seafomp.fisika.ui.ac.id/index.html
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Message

CT helps us saves Kids' lives!
But, did you alsoknow...
When you image, radiation matters!
I Children are more sensitive to radiation
I Whatwedo now lasts fotheir lifetime
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Message

So, when you imageimage gently
I More scanning is usuallynot better
I When CT is the right thing to do:
A Child size the kVp and mA
AOne scan (single phase) is usually enough
AScan only the indicated area



Image Gently>™: A National Education
and Communication Campaign in
Radiology Using the Science of

From the Guest Editor’s Notebook

The Image Gently Campaign: Working Together to

Change Practice
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First, reduce or “child-size” the amount
of radiation used. This can be accomplished
simply by contacting your medical physicist
and asking himor herto determine the baseline
radiation dose for an adult r equipment
and compare that dose with the ACR lands
[5]. If the doses are higher than those sugges
ed. reduce your technique :.-r adult patients.
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Second, scan only when necessar:
increased awareness about the need to di:

Fig. 1—Sample advertisementused for educational and awareness campsign conductad by Alliance for
Radiation Safetyin Pedistric Imaging, a 13-member organzation consisting of leading medical socisties,
agencies, and regulatory groups that have joinad foreas to impact patient care and change practice
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Role of the Qualified Physicist

Kei th Strauss, Medi cal Phys
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A Define Image Gently
A Measuring success
A Identifying contributing factors



The Allilance for Radiation Safety In
Pediatric Imaging

Join with us.

Take the
image gently pledge.



http://spr.affiniscape.com/displayemailforms.cfm?emailformnbr=79858
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Image Gently:
Activities and Accomplishments

A Parent Information
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Image Gently:
Activities and Accomplishments

A Parent Information
A Translations

9 languages: Arabic, Chinese
traditional and Mandarin, German,
Korean, Portugese, Spanish, Thal,
Turkish

Planned: Dutch, French, Hindi,
Japanese, Tagalog, Urdu, Polish



O Raio-X é formado por feixes invisiveis de
radiagio ionizante que atravessa o corpo, e é alterado
por diferentes tecidos, para criar uma imagem bidimensional dos &

Os tomografos usam raios-X de uma fonte que roda em volta do corpo para
[gerar uma imagem tridimensional. Os estudos tomograficos podem trazer
informagio critica para o cuidado da sua crianga, mas a obtenglo dessas imagens
resulta em maior exposig3o 3 radiag3o que uma simples radiografia.

Todos nos somos expostos qumdzdsdexﬂawdn
solo, das rochas, dos mateniais demnsmwis,dnar,dzzgme cdo cosmica.
Isso é chamado radiag3o natural ou de findo. A radiagio usada em radiografias e
tomografias foi comparada i radiagio natural que somos expostos diariamente. Essa
comparag3o pode ser il na compreens3o das doses relativas dos pacientes.

deisime ugrayarak gérimti olustururlar. Somug olarak
kemikleri, akigerleri ve birgok orgam gosteren iki boyuthu bir gorimta ohugar.

Bilgusayarh tomografide(BT) viicudun etrafinds donen bir kaynaktan gikan X
syl kull i o

ig boyutlu gori
Mnb@wbhkmmhmm
erafiden (réntgen films) daha gok bilgi igerir.

Hepimiz hergiin toprak, tag, bina malzemeleri, hava, su ve kozmik radyasyon yohuyla az miktarlarda
radyasyon aliyoruz. Buna dogal olarak alman radyasyon denir. Du!hgz:ﬁ(lm)veBTdelnﬂzmhn
radyasyon her gin karsilaghgmmz dogal radyasyon ile ‘hastanm tetkik
swrasmda aldif goreceli radyasyon dozumu anlamada yardimer olabilir. (Onugm,\mlﬂmﬂ‘l'mh'hﬂg
20 ay boyunca maruz kalacagimz dogal radyasyon miktarma e radyasyona maruz kaliniz).

image
gently* “\
®Tp? wiAluF JcT
Image Gently Pledge
a F @hidfbm

®Tp3 wilIFusFY YoeOp Y

Yes, | want to image gently.

KTpBIOF WTFKp? FTmMTCc FSilipNeng

pbnNbY nxxuT | WO witfFKp b
Recognizing that every member of the healthcare team plays a vital role in caring for the patient
and wants to provide the best care, | pledge:

FxUtpTwm R WO brtbiE BT p M Y TE Y § O HE |
afF NlOF FMk ¢T c¢ 2AI0F

to make the image gently message a priority in staff communications this year
amMUx PmMBT Wymp i HOB IOA K BChFinEHunBHER
.wWHAB c tOF b’éu 4B wcpbUuslO

to review the protocol recommendations and S5 implement adjustments to our
proc

b3h bmc wllufF? JcYWF &1pT _ FYK
WhwmI xBOF 9T pN1bHIOF _ F¢

tor ect and listen to suggestions from every member of the imaging team or to
ensure changes are made

WTTFY!l 3 pmBUF _ FTIOMY

to communicate openl: h parents

JcT _ ForiTo 2pxKlwgbclgd® pml xBHOF P
ntelKk mY

Thank you for committing to the goal to image gently when you image o treat children

bHBBIOF ¢T MY abhthsb brpts c¢cT
Fn? AamAs/Nb nbiOF WpF

Spread the d in your department, pre e, hospital or clinic.

First Name * b ™ L F -

L me *



Image Gently:
Activities and Accomplishments

A Parent Information
A Translations
A IR Campaign (August 2009)




Image Gently:
Activities and Accomplishments

Home Campaign Oven The Allian Contact

Parent Information

i The Alliance for Radiation Safety in Pediatric Imaging

. |m0 =
Translations gem‘ly“' g\
IR Campaign (August e

Let's image gently when w e for ! The image genﬂy Cam

or Radia Sa in Pediatric Imaging. Th ice
A P Q I P rOj e Ct e Oppo to lower radiation dose in the imaging of children.

POl Home
tru

Heed Help

This online learning program consists of

Pr
atement from




Image
Activities and A

A Parent Information o
A Translations P Q‘ 9

A IR Campaign (August 2009) e

A PQI Project e
ANQF: revisions for 2010
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Image Gently:
Activities and Accomplishments

A Parent Information
A Translations

A IR Campaign (August 2009)
A PQI Project

ANQF: revi si
A Meetings:

T WHO: Children and Environmental
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Image Gently:
Activities and Accomplishments

A Parent Information

A Translations

A IR Campaign (August 2009)

A PQI Project

ANQF: revisions for 2010 i
A Meetings:

I WHO: Children and Environmental Health June 2009
I Vendor Summit August 2008
I CR/DR Summit February 2010 St. Louis
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Image Gently Vendor Summit
August 20, 2008
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Image Gently Vendor Summit

August 20, 2008
Education Modules

A Four modules with content developed by the
Alliance

A Vendor specific modules developed by each of the

four major CT vendors

I GE Healthcare, Siemens Healthcare, Philips
Healthcare, Toshiba Medical Systems



Richard F. Daings, M.0.
Commissioner Chigf of Staff

MSTATE OF NEW YORK
DEPARTMENT OF HEALTH

Flanigan Square 547 River Street  Troy, Mew ‘York 12180-2218

September 2008

Re: Computed Tomography

Dear Doctor:

During the past several years, the medical and medical physics communities have
raised concems about the widespread use of multi-slice computed tomography (CT) and the
resulting increases in radiation exposure to patients. These concems have most recently led to
the “Fmage Gently Campaign: Working Together to Change Practice” sponsered by the
Alliance for Radiation Safety in Pediatric Imaging (www.imagezently org) *. While CT
imaging 1s acknowledged as an essential tool for diagnosis, the overall radiation dose to the
population, especially children, has grown dramatically with the introduction of multi-slice

SCANNETE.

The purpose of this letter is fourfold: to raise awareness of the radiation burden to
patients; to encourage the use of appropriateness criteria in choosing the imaging modality to
be performed; to urge conscientious quality control and the lowest radiation dose
commensurate with good imaging; and, finally, to encourage facilities to seek American
College of Radiology accreditation for their CT programs.

At a recent meeting of the National Council on Radiation Protection and
Measurements (NCRP), one of the main Inplcs of discussion was the use of CT. During the
past two decades, medical exp to diation have 1 1 i mumber and m
dose, significantly raising the radiation burden to the pupu]ahon exposed. ﬂccordmg to the
NCRP, the largest merease comes from the use of CT scanning which is increasing 10-15%
each year. There were approximately 3 million scans performed in the United States in 1980.
By 2003, the annual number of scans had grown 20 fold, to 60 million. This type of growth
has both potential benefits and risks. Specifically, the potential for making a diagnosis mmust
be weighed carefully against the risk of carcinogenesis in the future.

When CT was first introduced. the examination was almest always requested in the
form of a consultation with the radiclogist. Today, the ordenng practitioner has carte blanche
access to all types of medical imaging procedures. This lack of a consultation eliminated the
step whereby the radiologist acted as gatekeeper. thus preventing an honest discussion of the
benefits versus the risks that are imposed by a specific imaging procedure or the availability
of alternative imaging options. To provide suidance m ordering stdies, the American College
of Radiology (ACR.) established appropriateness criteria describing when a specific type of

‘Wendy E. Saunders

imaging procedure should be performed. We encourage each and every physician to review
the ACR. Appropriateness Criteria and whenever possible, to hold a consultation with the
radiologist and discuss alternative imaging procedures

Facilities have a mumber of options available when choosing and setting up their CT
equipment that impact the dose given to the patient. In January of this year, the American
Association of Physicists m Medicine (www.aapm.org) published Report No. 96, “The
Measurement, Reporting and Management of Radiation Dose in CT.” In addition to an
overview of the technology and dose determination, this report provides methods for dose
reduction. Of special interest are the technique charts based on age or size of the patient and a
review of automatic exposure control systems. Facilities should use this document, along with
other reports, to maximize image quality using the lowest feasible doses.

We also encourage all facilities to become accredited under the ACR. Computed
Tomography accreditation program. Information conceming the ACR. Appropriateness
Criteria as well as the accreditation program can be found at www.acr.org. The accreditation
process assures that facilities periodically focus on the specific technology and “keep up” with
the community standard. The ACE. program includes dose guidelimes that the New York
State Department of Health's Burean of Environmental Radiation Protection (NYSDOH
BERP) adopted for the NYSDOH's CT Quality Assurance program, effective January 1,
2008. The guidelines developed by the NYSDOH BERP are available at
www health state my us.

Thank you in advance for your cooperation and attention to this imp public
health concemn. If you have any questions conceming this matter, please contact Thomas W.
Miller or John H. O*Connell at 518-402-7580, or by email at berp@health state ny.us.

Sincerely,

YA L2

Richard F. Daines, M.D.
Commissioner of Health

* The founding organizations of the Alliance for Radiation Safety in Pediatric Imaging
include the Society for Pediatric Radiology, the American College of Radiology, the
American Society of Radiologic Technologists and the American Association of Physicists in
Medicine. For a complete hist of affiliated organizations and more i ion on the
initiative, please go to www.imagently.org,




MSTATE OF NEW YORK
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Richard F. Daines, M.0L Wendy E. Saundsr=
Commissioner Chiaf of Staff

September 2008

Re: Computed Tomography

Dear Doctor:

Dunng the past several years, the medical and medical physics commumities have
raised concerns about the widespread use of multi-shee computed tomography (CT) and the
resulting mereases n radiation exposure to patients. These concems have most recently led to
the “Image Gently Campaign: Working Together to Change Practice™ sponsored by the
Alhance for Radiation Safety in Pediatne Imagmg (www.imagegentlv.org) *. Whale CT
imaging 15 acknowledged as an essential tool for diagnosis, the overall radiation dose to the
population, especially children, has grown dramatically with the miroduction of multi-shee

SCANNETS.




SPR Survey 2001 vs 2006:
kKVp

chest abdomen

% of Responses
% of Responses

120 130 140 Unknown 120 130 140 Unknown
Peak Kilovoltage (kVp) Peak Kilovoltage (kVp)

Fig. 2—Peak kilovaltage routinely used for pediatric chest MDCT. Amount used Fig. 3—Peak kilovoltage routinely used for pediatric abdominal MDCT. Amount
has decreased from 2001 [8] ta 2008, with 100% of those indicating a value in 2006 used has decreased from 2001 [8] to 2006, with 100% of those indicating a value in
survey selecting 120 kVp or less (p< 0.001). 2006 survey selecting 120 kVp orless (p< 0.001).




SPR Survey 2001 vs 2006:
mA

chest abdomen
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A Define Image Gently
A Measuring success
A Identifying contributing factors
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Some Challenges

AVolunteer recruitment/retention
AFunding

AMaintaining Campaign success:
I Independence/integrity
I containment

ALanguage translations
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Image Gently
templ ate f or

A Organization is critical A Delivery is critical

I reputable
| stakeholder consensus
I Independent
A Message is critical
I Important
I simple
| positive

I media experts

I electronic media

I control content

I control access

I control timing: roll outs

February 2009 rollout: increase in
Site access . 285%
protocol downloads : 390%
pledges . 135%
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Success must be emblematic
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 The Alliance for Radiation Safety in Pediatric Imaging
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Thanks



