
Technology Assessment Institute: Summit on CT Dose

Image Gently - A Community Caring 

for its Youngest Patients

Donald P. Frush, MD

Pediatric Radiology

Duke Medical Center

Durham, NC



Technology Assessment Institute: Summit on CT Dose

Disclosure

Research support, PI: GE Healthcare



Technology Assessment Institute: Summit on CT Dose

To the pointé.
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5 top techniques for Pediatric CT
(after making sure CT is the right test)

ÅAdust kVp for size

ÅAdust mA(s) for size

ÅMinimize multiphase scanning

ÅMinimize overlap

ÅLimit coverage
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éand avoid ñbadò techniques

ÅPoor sedation

ÅLarge overlap

ÅNot using IV contrast media

ÅNot understanding mA modulation
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Dose (range) for kids
ED; usually by DLP method* (in preparation)

*Shrimpton et al. Br J Radiol 2006; 79:968
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Know which CTDI 

phantom is used!

So é.. you must use both

Åcorrect k-coefficient, and

Åcorrect phantom size DLP
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122  x .03 = 3.4 mSv

DLP16cmx K-coefficient= ED (mSv)

1 yo; Abdomen Pelvis CT
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Dose (range) for kids
ED; usually by DLP method (in preparation)

ÅHead CT : 3 mSv (1-8 mSv)

ÅChest CT : 3 mSv  (1-10 mSv)

ÅAbdomen CT : 6 mSv (1-14 mSv)

ÅCTA : 2-8 mSv  (< 1.0 - ? mSv)

ÅIn general ñdosesò will be slightly higher 

in younger children
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I consider the radiologistôs 

responsibility with (radiation) dose 

to be the same as any physicianôs 

with (medication) dose.

Over (or under) dosing 

is a medical error.
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Image Gently

Promoting CHANGE through

Communication Campaign

ÅIncrease knowledge

ÅAlter societal attitudes, and

ÅAchieve change
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ÅDefine Image Gently

ÅMeasuring success

ÅIdentifying contributing factors
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The problem

CT scans in children 

ÅPerformed often

ÅIncreasing

ÅCan be high doseé 
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Pediatric 64-slice MDCT

5 yo phantom

ED (mSv) SD (mSv)

Chest  w/ modulation 3.05 0.14

Chest w/o modulation 3.05 0.14

Chest Extreme 42.95 !!! 0.55

Abdomen w/ modulation 7.32 0.33

Abdomen w/o modulation 6.34 0.35

Abdomen Extreme 118.9 !!! 1.85
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http://www.nytimes.com/2009/10/16/us/16radiation.html
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Increased Pediatric CT 

in the Emergency Department

Broder et al. Emerg Radiol 2007; 14:227-32
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CT: Patterns of Use

Å30 - 65 million examinations in U.S.

ÅUp to 11% of CT exams are pediatric

4-7 million pediatric CTs

Å17% of these in children 0-5 years old

ÅIf 50% involve two phases é.

Å97,500,000 ñdose eventsò per year

Å2002 US population: 281,000,000

Å1 CT for every 3.5 people
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What is Image Gently?

ÅA Campaign byé.

Alliance for Radiation Safety in Pediatric Imaging

of education and awareness

ÅADVOCACY (not alarming)

ÅTo improve radiation protection for children  

Å53 health care organizations/agencies (4/10)

Å>700,000  participants worldwide: - radiologists

- radiology technologists

- medical physicists
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Background

Å2006 ïConcept: The Society for Pediatric Radiology 

Å2007 - ASRT, ACR, AAPM co-founding partners

ÅFall 2007 - Alliance partnership

ÅJanuary 2008 ïCT rollout: ñImage Gentlyò Campaign

ÅAugust 2008 ïCT vendor summit

ÅJanuary 2009 ïParent brochure

ÅAugust 2009 ïPediatric interventional rollout

ÅFebruary 2010 ïCR/DR vendor summit
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Alliance for Radiation Safety in Pediatric Imaging

Å Academy of Radiology Research

Å American Academy of Pediatrics

Å American Board of Radiology

Å American Board of Radiology Foundation

Å American Institute of Ultrasound in Medicine

Å American Osteopathic College of Radiology

Å American Registry of Radiologic Technologists

Å American Roentgen Ray Society

Å American Society of Emergency Radiology

Å American Society of Head and Neck Radiology

Å American Society of Pediatric Neuroradiology

Å Asia-Oceania Federation of Organizations for Medical Physics (new 

9/16/2009)

Å Asian-Oceanic Society for PaediatricRadiology

Å Association of Collegiate Educators in Radiologic Technology(new 

8/27/2009) 

Å Association of University Radiologists

Å Australian & New Zealand Society for PaediatricRadiology

Å Canadian Association of Medical Radiation Technologists

Å Canadian Association of Radiologists

Å Canadian Interventional Radiology Association

Å Canadian Organizationof Medical Physicists

Å Coalition for Imaging and BioengineeringResearch

Å College of Radiology, Academy of Medicine of Malaysia

Å Conference of Radiation Control Program Directors

Å European Society of PaediatricRadiology

Å Health Physics Society (new 10/8/2009) 

Å Indian Society of Pediatric Radiology (new 9/25/2009) 

Å International Atomic Energy Agency(new 9/14/2009) 

Å International Radiology Quality Network (IRQN)

Å International Society of Radiographers and Radiological Technologists

Å International Society of Radiology(new 8/20/2009) 

Å National Council on Radiation Protection and Measurements

Å North American Society for Cardiovascular Imaging

Å Radiological Society of North America.

Å The Royal Australian and New Zealand College of Radiologists

Å Society of Interventional Radiology

Å SociedadLatino Americana de RadiologíaPediátrica

Å SociedadMexicana De RadiologiaE Imagen

Å SociedadEspañolade ProtecciónRadiológica(new 10/23/2009)

Å Society for Pediatric Interventional Radiology

Å Society of Computed Body Tomography and Magnetic Resonance

Å Society of Gastrointestinal Radiologists

Å The Society of Nuclear Medicine

Å The Society of Nuclear Medicine - Technologist Section

Å Society ofRadiographers of Trinidad and Tobago

Å Society of Radiologists in Ultrasound

Å Society of Uroradiology

Å 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/
http://www.aium.org/
http://www.aocr.org/
http://www.arrt.org/
http://www.arrs.org/
http://www.arrs.org/
http://www.erad.org/
http://www.ashnr.org/
http://www.aspnr.org/
http://www.aspnr.org/
http://www.afomp.org/
http://www.afomp.org/
http://www.afomp.org/
http://www.aospr.org/home.html
http://www.aospr.org/home.html
http://www.aospr.org/home.html
http://www.aospr.org/home.html
http://www.aospr.org/home.html
http://www.aospr.org/home.html
http://www.acert.org/
http://aur.org/
http://www.ranzcr.edu.au/affiliatedgroups/anzsnr/index.cfm
http://www.ranzcr.edu.au/affiliatedgroups/anzsnr/index.cfm
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/
http://www.smri.org.mx/
http://www.smri.org.mx/
http://www.smri.org.mx/
http://www.smri.org.mx/
http://www.smri.org.mx/
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! 

ïChildren are more sensitive to radiation 

ïWhat wedo now lasts for their lifetime
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So, when you image, image gently

ïMore scanning is usually not better 

ïWhen CT is the right thing to do: 

ÅChild size the kVp and mA 

ÅOne scan (single phase) is usually enough 

ÅScan only the indicated area

Message
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Role of the Qualified Physicist
Keith Strauss, Medical Physicist, Boston Childrenôs Hospital

Abdomen 
Baseline: 

kVp= 120 mA= 200 Time= 0.5 sec Pitch Abdomen= 1 Pitch Thorax = 1 

PA 
Thickness 

(cm) 

 
Approx 

Age 

Abdomen Thorax 

mAs Reduction 
Factor (RF) 

Estimated mAs = 
BL x RF (fill in) 

mAs Reduction 
Factor (RF) 

Estimated mAs = 
BL x RF (fill in) 

9 newborn 0.31 31 0.29 29 
12 1 yr 0.36 36 0.34 34 
14 5 yr 0.61 61 0.57 57 
16 10 yr 0.71 71 0.63 63 
19 15 yr 0.77 77 0.69 69 
22 small adult 0.91 91 0.84 84 
25 med adult Baseline (BL) 100 0.93 93 
31 large adult 1.33 133 1.21 121 

 

F

kVp= 140 mA= 400 Time= 0.5 sec Head 

Baseline: Pitch= 1   

Head PA 

Thickness 
(cm) 

 

Approx 
Age 

mAs Reduction 
Factor (RF) 

Estimated mAs = 
BL x RF (fill in) 

12 newborn  0.47 94 
16 2 yr 0.83 166 
17 6 yr 0.93 186 
19 med adult Baseline (BL) 200 
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ÅDefine Image Gently

ÅMeasuring success

ÅIdentifying contributing factors
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The Alliance for Radiation Safety in 

Pediatric Imaging 

Website has been visited 

99,234 times

The protocol has been 

downloaded over 9,439 

times

2058 medical 

professionals have 

taken the pledge

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

Activities and Accomplishments

ÅParent Information
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ÅParent Information

ÅTranslations

9 languages: Arabic, Chinese-

traditional and Mandarin, German, 

Korean, Portugese, Spanish, Thai, 

Turkish 

Planned: Dutch, French, Hindi, 

Japanese, Tagalog, Urdu, Polish 

Image Gently:

Activities and Accomplishments
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 ФТϼϠ ϣЛІцϜ ЈϲТ 

Image Gently Pledge 

ϸлЛϦ аϜϾϦЮϜм 
 
 

 ̪  ЬϮϒϒ дϒ ϞОϼϜ ФТϼϠ ϣЛІцϜ ЈϲТ рϼϮ
Yes, I want to image gently. 

 
 

ϤТϼЛв дв ϝЦыАжϜр ̪ЌтϼвЮϜ ϣтϝКϼϠ ϝтмтϲ Ϝϼмϸ ϞЛЯт ̪ϣтϠАЮϜ ϣтϝКϼЮϜ ФтϼТ сТ ϸϼТ ЬЪ дϒ 
:ϸлЛϦϒ пжжϗТ ̪йЮ ϣтϝКϼ ЬЎТϒ атϸЧϦЮ ϝвϚϜϸ ϱвАтм 

Recognizing that every member of the healthcare team plays a vital role in caring for the patient 
and wants to provide the best care, I pledge: 

 
 дϒϤ ϸжК ϝжϦϝтмЮмϒ Ѐϒϼ пЯК "ФТϼϠ ϣЛІцϜ ЈϲТ " ̮̮Ю ϝжϦЮϝЂϼ дмЪм ϨϸϝϲϦ ϝжЧтϼТ ̭ϝЎКϒ ЬЊϜмϦ

.аϝЛЮϜ ϜϺк сТ сϠАЮϜ 
to make the image gently message a priority in staff communications this year 

 амЧж РмЂТ ϢϼмϼЎЮϜ ϤКϸϦЂϜ ϜϺϖм (ϣϲϼϦЧвЮϜ ϤъмЪмϦмϼϠЮϜ мϒ) ϤϝтЊмϦЮϜ ЌϜϼЛϦЂϝϠ амЧж дϒ
 .ϣЯвϲЮϜ ЬϠЦ дв ϣϲϼϦЧвЮϜ ϤϝтЊмϦЮϜ иϺк Йв ФТϜмϦϦЮ ϝжϦϜ̭ϜϼϮϜ ЬтϸЛϦϠ

to review the protocol recommendations and, where necessary, implement adjustments to our 
processes  

 
 ЬϠЂ Ьмϲ ϣЛІцϝϠ ЈϲУЮϜ ФтϼТ ̭ϝЎКϒ дв ϸϼТ ЬЪ дв ϣвϸЧвЮϜ ϤϝϲϜϼϦЦъϜ сЮϖ ЙвϦЂжм аϼϦϲж дϒ

.ϢϸмІжвЮϜ ϤытϸЛϦЮϜ ̭ϜϼϮϖ дϝвЎ 
to respect and listen to suggestions from every member of the imaging team on ways to 

ensure changes are made 

.ϣтТϝУІϠ ϼмвцϜ ̭ϝтЮмϒ Йв ЬЊϜмϦж дϒ 
to communicate openly with parents  

 
 ЈϲТ ̭ϜϼϮϖ ϸжК " ФТϼϠ ϣЛІцϜ ЈϲТ " ϣЯвϲ дв ϸмІжвЮϜ РϸлЮϝϠ аЪвϜϾϦЮϜ сЯК ϼЪІЮϜ ЬтϾϮ аЪЮ

.алϮыК мϒ ЬϝУАчЮ ϣЛІцϜ 
Thank you for committing to the goal to image gently when you image or treat children.  

 

 сУІϦЂвЮϜ сТ мϒ аЪЊЊ϶Ϧ ЬϝϮв сТ мϜ йϠ дмЯвЛϦ оϺЮϜ аЂЧЮϜ сТ ϞтАЮϜ РϸлЮϜ ϜϺк ϼІжϠ ϼϸϝϠжЯТ
 ϝлϠ дмЯвЛϦ пϦЮϜ ϢϸϝтЛЮϜ мϒ

Spread the word in your department, practice, hospital or clinic. 

 
- ЬмцϜ аЂшϜ    First Name * 

- (ϣтжЪЮϜ) ϣЯϚϝЛЮϜ аЂϜ   Last Name * 
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ÅParent Information

ÅTranslations

ÅIR Campaign (August 2009)

Image Gently:

Activities and Accomplishments
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ÅParent Information

ÅTranslations

ÅIR Campaign (August 2009)

ÅPQI Project

Image Gently:

Activities and Accomplishments



Technology Assessment Institute: Summit on CT Dose

ÅParent Information

ÅTranslations

ÅIR Campaign (August 2009)

ÅPQI Project

ÅNQF: revisions for 2010 ñSafe Practicesò

Image Gently:

Activities and Accomplishments
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ÅParent Information

ÅTranslations

ÅIR Campaign (August 2009)

ÅPQI Project

ÅNQF: revisions for 2010 ñSafe Practicesò

ÅMeetings:
ï WHO: Children and Environmental Health June 2009

Image Gently:

Activities and Accomplishments
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ÅParent Information

ÅTranslations

ÅIR Campaign (August 2009)

ÅPQI Project

ÅNQF: revisions for 2010 ñSafe Practicesò

ÅMeetings:
ï WHO: Children and Environmental Health June 2009

ï Vendor Summit August 2008

ï CR/DR  Summit February 2010 St. Louis

Image Gently:

Activities and Accomplishments
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Image Gently Vendor Summit

August 20, 2008 
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Education Modules

ÅFour modules with content developed by the 

Alliance

ÅVendor specific modules developed by each of the 

four major CT vendors

ïGE Healthcare, Siemens Healthcare, Philips 

Healthcare, Toshiba Medical Systems

Image Gently Vendor Summit

August 20, 2008 
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chest abdomen

SPR Survey 2001 vs 2006: 
kVp
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SPR Survey 2001 vs 2006: 
mA

chest abdomen
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ÅDefine Image Gently

ÅMeasuring success

ÅIdentifying contributing factors
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Some Challenges

ÅVolunteer recruitment/retention

ÅFunding 

ÅMaintaining Campaign success:

ïindependence/integrity

ïcontainment

ÅLanguage translations
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Image Gently

template for successé
ÅOrganization is critical

ïreputable

ïstakeholder consensus

ïindependent

ÅMessage is critical

ïimportant

ïsimple

ïpositive

ÅDelivery is critical

ïmedia experts

ïelectronic media

ïcontrol content

ïcontrol access

ïcontrol 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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Thanks


