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Objectives

ÅHow to 

ïCome up to speed on a wide range of scanner types

ïLeverage your experience from one site to others

ïBuild relationships that encourages your client to 

seek your input on protocols

ïAddress protocol problems once you

find them, particularly if the site isnôt

willing to pay for support
3 2 1
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Outline

ÅWhat is a consultant?

ÅScope of the project

ÅBenefits and Challenges for the Consultant

ïTechnical

ïOperational

ïProfessional

ÅRecommendations (Advice)
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Who is a consultant?

Å33 year old pregnant (18 weeks) female presents 

with severe headaches and labored breathing

ÅER physician orders CT scans  

ïHead 

ïChest (r/o PE)

ÅOB/GYN consult

ÅNeurologist consult

ÅRadiologist consult

ÅMedical Physics consult

Å Who is a consultant?

Å Benefits - Challenges 

ï Technical

ï Operational

ï Professional

http://z.about.com/d/pediatrics/1/0/w/O/emergency_room.jpg
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Who is a consultant?

ÅMain Entry: con·sul·tant 

ÅPronunciation: \kᴅn- sᴅl-tᴅnt\

ÅFunction: noun

ÅDate: 1697

Å1 : one whoconsultsanother

2 : one who gives professional advice or services :

expert

http://www.merriam-webster.com/dictionary/consultant

http://www.merriam-webster.com/dictionary/consults
http://www.merriam-webster.com/dictionary/expert
http://www.merriam-webster.com/
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Who is a consultant?

ÅAccording to traditional medical use of the term, 
ñconsultantò is not the patientôs primary care 
provider but has expertise that contributes to 
patient care

ÅAccording to dictionary, we are all consultants

ÅAll medical physicists are ñconsultantsò

ÅIssues for FTE hospital staff medical physicists 
may be somewhat different

ÅFTE Staff Medical Physicists share much in 
common with ñconsultantsò
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Technical Benefits, Challenges

ÅDiversity of manufacturers and models

ïUse same process as when starting ACR CT support 

ïStart with one or two sites and CT scanners

ïAllow extra time to refine the process

ÅConsider reduced or no-charge at first

ïChoose receptive site (management, personnel, schedule)

ïForm and lead the CT Protocol Review Committee

ïBuild your own scanner-specific protocol table

ÅUnderstand terminology for each scanner manufacturer 

ïPilot the project and identify success milestones

Å Who is a consultant?

Å Benefits - Challenges 

ï Technical

ï Operational

ï Professional
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Scope of Protocol Review project

ÅObtain grassroots support

ÅPresent the case to decision makers

ÅLock down all protocols, subject to approval

ÅForm ñCT Protocol Review Committeeò

ïRadiologist, CT Technologist, Medical Physicist

ÅStart with Perfusion and Pediatrics

ÅReview clinical considerations, dose, protocol details

ÅGenerate recommendations (trial solutions)

ÅMeet monthly and re-evaluate (Doug Pfeiffer)

ÅEvaluate more protocols

ÅDocument process and results
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Sample Protocol Sheets



Diversity of Manufacturers ïModels

ÅOpportunity and challenge

ÅStart with data from this Summit 

(AAPM web site)

ÅUse other web and Mfr resources

ÅStart your own database ïand grow it!

ïñAt another site with this scanner, we didéò

ÅNetwork with other medical physicists

http://www.mh.org.au/royal_melbourne_hospital/www/353/1001127/displayarticle/1019624.html
http://www.mh.org.au/royal_melbourne_hospital/www/353/1001127/displayarticle/1019624.html
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Create a list of ñrules of thumbò

ÅkVp

ï120 kVp for average adults

ï100 kVp for small adults 

ï80 ï100 kVp for peds

ï140 kVp for very large adults

ÅChange kVp to maintain noise

ïIf increase from 120 ï140 kVp, reduce mAs by 40%

ïReduces patient dose by about 20%

ïIncreasing 120 ï140 kVp to reduce streaking artifacts 
(shoulders and hips)

Adapted from Frank Ranallo, PhD

Update these 

frequently. 

I know that I will after 

this Summit!
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Create a list of ñrules of thumbò

ÅSlice Thickness

ïThinner slices produce better axial resolution 

with less partial volume effect

ïThinner slices require more mAs for equivalent noise

ÅSlice Recon Incrementation

ïFor axial, slice incrementation = slice thickness

ïFor helical, best z-axis resolution may be achieved 

at recon interval = ½ thickness

Adapted from Frank Ranallo, PhD
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Create a list of ñrules of thumbò

ÅPitch

ïPitch <1 improves image quality, less helical artifact

ïPitch >1 gives faster anatomical coverage (less motion)

ïMotion is important for breath hold, peristalsis, etc.

ïOn newer scanners in manual mode, consider 

Ålower pitch, 

Åadjust  rotation time needed for coverage/motion, 

Åadjust mA for proper dose

ïAutomatic mode, adjust noise index (reference mAs)

ÅIncrease pitch to reduce scan time

ÅCheck maximum mA

Adapted from Frank Ranallo, PhD

What can I add to this 

when I get home?
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How do we prepare?

ÅStudy each manufacturerôs features,
terms, quirks

ïWe engaged an experienced CT physicist to consult 
with us in January 2010

ÅImprove your understanding of clinical needs

ïWe engaged an experienced CT radiologist to consult 
with us in March 2010

ÅUse AAPM resources

ïMore to comeé.

ÅUse web based resources



http://www.pedrad.org/associations/5364/ig/index.cfm?page=614



http://spr.affiniscape.com/associations/5364/ig/index.cfm?page=368
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Image Gently ïmAs Reduction Factors for Peds

Abdomen 

Baseline:

kVp mA Time (sec) Pitch Abdomen Pitch Thorax

120 200 0.5 1 1

PA Thickness 

(cm)

Approx

Age

Abdomen Thorax

mAs Reduction 

Factor (RF)

Estimated mAs = 

BL x RF

mAs Reduction 

Factor 

(RF)

Estimated mAs = 

BL x RF

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 1.0 100 0.93 93

31 large adult 1.33 133 1.21 121



Manufacturerôs web sites and other resources can be helpful



http://www.ctisus.com
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Operational Benefits, Challenges

ÅDaunting size of this project

ÅRequires 

ïSignificant institutional will

ïSignificant resources 

ïSignificant cooperation

ÅCould potentially be largest patient benefit 

ïFrom Image quality, Dose and ALARA perspectives

ÅProcess/results useful for

ïProfessional development

ïMarketing in a competitive environment (sites and MP)

Å Who is a consultant?

Å Benefits - Challenges 

ï Technical, 

ï Operational

ï Professional



Do the math ï

How many protocols are there?

Hospital Small                Med Large 

16 16 64

ïHead 16 16 18

ïEar 5 4 8

ïSoft Tissue 1 4 8

ïSpine 2 9 10

ïOrtho (Extrem) 2 2 31

ïCTA 3 11 15

ïCardiac 0 0 6

ïChest 7 17 12

ïAbdomen 13 23 15

ïPelvis 2 2 6

Total 44 88 131



Obstacles

ÅñThere is no $ in the (dept operating) budgetò

ÅñCT schedule is full all the timeò

ÅñWe will alienate referring MDôsò

ÅñNo radiologist is willing to spend the timeò

ÅñAll radiologists will never agree to standardizationò

ÅñTechnologists are too busyò

ÅñAll protocols are fineò (set by manufacturer)

ÅñNo regulatory requirementò 
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Benefits to the medical physicist

ÅMake a difference

ÅProfessional development

ïExpand our technical and clinical understanding

ïABR MOC

ÅBecome ñessentialò and not easily replaced by others 

without this understanding

ÅBuild relationships with RTôs and Radiologists

ÅIncreased visibility 

ïto staff, radiologists, management, administrators

ÅCreate and refine a new MP service ñproductò

Å Who is a consultant?

Å Benefits - Challenges 

ï Technical, 

ï Operational

ï Professional
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Costs to the medical physicist

ÅTime, travel (labor intensive project)

ïOn-site meetings (monthly, quarterlyé)

ïOn-going project

ïDocumentation of recommendations

ïTelephone calls as project progresses

Å$ (may be difficult to receive optimal compensation)

ïConsider as a partial ñloss leaderò 

ÅProfessional growth

ÅFuture new service offering (growth)

ÅDo we have the staff?

ïConsider residents, physics assistants for data collection (R&F, CR, etc.)

ïUse senior CT experienced physicists and residents for this project
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Building Relationships

ÅNeed to sell the concept of CT protocol review

ÅNatural progression from ESE and ESER (R&F)

ÅRSO is responsible for patient doses

ÅState regulations may soon specify CT Dose Review

ÅMedical physicist must commit to, and truly be 

ïAvailablefor consultation

ïKnowledgeable(technically, clinically) or willing to learn

ïWilling to participate as a team member

ïInvest the ongoing effortto make this work

ïStep beyond the ñtestingò comfort zoneand truly ñconsultò

ÅRecall experience with mammography technique charts
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Motivations for Radiologist

ÅPatient Care (General)

ÅUseful when answering questions (specific patient)

ïñWe have reviewed all of our protocols é.ò

ÅABR MOC

ÅRisk Management

ÅCommunication with referring physicians

ïMarketing: ñWe are doing this new projectéò







PQI:

Practice Quality 

Improvement





http://radiologyquality.com



No one wants to be Front-Page Headlines


