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An Opportunity for RadiologyAn Opportunity for Radiology

William R. Hendee,PhDWilliam R. Hendee,PhD

Medical Collegeof WisconsinMedical Collegeof Wisconsin

CoreTenetsof RadiologyCoreTenetsof Radiology

TraditionTradition
Domainof ExpertiseDomain of Expertise
–– ClinicalClinical
–– TechnologicalTechnological
–– CostCost--EffectivenessEffectiveness

DedicationDedication
–– QualityQuality
–– SafetySafety
–– PatientCarePatientCare
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Strengthsof RadiologyStrengthsof Radiology

Clinical AcumenClinical Acumen

Masteryof TechnologyMasteryof Technology

Quality andSafetyQuality and Safety
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Clinical AcumenClinical Acumen

Radiology attractsbestandbrightestRadiology attracts bestand brightest

FullFull --time devotion to imagingprocedurestime devotion to imaging procedures

Image interpretation is a learnedskillImageinterpretation is a learnedskill

Diffi cult to quantifyDiffi cult to quantify

Subjectto challengeSubjectto challenge
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Technology MasteryTechnology Mastery

Challenge of selectingthebesttechnologyChallenge of selectingthebest technology

Complexity of dataacquisitionComplexity of dataacquisition

Complexity of imagepresentationComplexity of imagepresentation

Complexity of theacquisition/displayinterfaceComplexity of theacquisition/display interface

Challenge of storing, retrieving and distributingChallenge of storing, retrievinganddistributing
imagesimages

© WRH, MCW (January,2006)

Quality andSafetyQuality andSafety

Displaying optimal imagesfor interpretationDisplaying optimal imagesfor interpretation

Minimizing proceduralcostsMinimizing procedural costs

Reducingrisk and assuring safetyReducingrisk andassuringsafety

Improving proceduresthrough CQIImprovingproceduresthroughCQI

Documenting anddemonstratingqualityDocumentingand demonstrating quality

InterInter--relationshipof technology,quality andrelationshipof technology,quality and
safetysafety
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Quality RequirementsQuality Requirements
for theRadiologistfor theRadiologist

RecognizewhatRecognizewhat’’ s neededs needed
Programthetechnologyto acquireitProgramthe technology to acquire it
Managethe technology/patient interfaceManagethetechnology/patient interface
PrePre-- andpostandpost-- processtheinformationprocesstheinformation
Recognizedistortionsand artifactsRecognizedistortionsandartifacts
Interpretimagesquickly and accuratelyInterpretimagesquickly andaccurately
Correlatefindings with other informationCorrelatefindingswith other information
CommunicateinterpretationCommunicateinterpretation
Manageandstore informationManageand storeinformation

© WRH, MCW (January,2006)

Challengesto RadiologyChallengesto Radiology

Clinical demandClinical demand

LoweredreimbursementsLoweredreimbursements

Personnel shortagesPersonnelshortages

Technological complexityTechnological complexity

Dependenceon referralsDependence on referrals

Intrusionof otherspecialties(self referral)Intrusionof otherspecialties(self referral)
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3

BottomLine ConclusionBottomLine Conclusion

Clinical AcumenClinical Acumen

Quality of ImagesQuality of Images

Safetyof PatientsSafetyof Patients

CostEffectivenessof ProceduresCostEffectivenessof Procedures

CANNOT BE MAINTAIN ED WITHOUTCANNOT BE MAINTAINED WITHOUT

Masteryof TechnologyMasteryof Technology
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But Mastery of theBut Mastery of the
TechnologyRequiresTechnologyRequires

UNDERSTANDING THE UNDERLYING PHYSICSUNDERSTANDING THE UNDERLY ING PHYSICS

ANDAND

USING THIS UNDERSTANDING INUSING THIS UNDERSTANDING IN
TECHNOLOGY APPLICATIONSTECHNOLOGY APPLICATIONS

© WRH, MCW (January,2006)

WhatDoesUnderstanding theWhat DoesUnderstanding the
Underlying PhysicsMean?Underlying PhysicsMean?

““ If you wantto teachmehow to drive a truck,If you wantto teach mehow to drive a truck,
dondon’’ t tell mehow to build a motor.t tell me how to build a motor.””

Universityof NewUniversityof New
Mexico residentMexico resident

© WRH, MCW (January,2006)

Indicatorsof How Well RadiologistsIndicatorsof How Well Radiologists
UnderstandPhysicsUnderstand Physics

Residentselection criteriaResidentselection criteria

Physicslearningprocessduring residencyPhysics learning processduringresidency

Attitudes towardsphysicseducation(residents,Attitudestowardsphysics education (residents,
attendings,programdirectors,physicists)attendings,programdirectors,physicists)

Performance on certificationexamsPerformanceon certification exams

General recognition of inadequateGeneralrecognition of inadequate
understanding of physicsunderstanding of physics

© WRH, MCW (January,2006)
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Reasonsfor TheseIndicatorsReasonsfor TheseIndicators

Discomfortwith quantitativesciencesDiscomfortwith quantitativesciences
Demandsof clinical servicesDemandsof clinical services
Pressureto producemoreworkPressureto producemorework
Fewerpersonsto do theworkFewer personsto do thework
Expansionof imagingcapabilitiesExpansionof imaging capabilities
Overwhelmingcomplexity of thetechnologyOverwhelmingcomplexity of thetechnology
Quality andstructure of physics teachingQuality andstructureof physics teaching
Relevanceof thecertifi cation examinationRelevanceof thecertification examination
Easeof passing thecertification examinationEaseof passing thecertification examination

© WRH, MCW (January,2006)

WhatMust be Examinedto ChangeWhatMust beExamined to Change
TheseIndicators?TheseIndicators?

Residentselection criteriaResidentselection criteria

Thelearningprocessfor physics duringresidencyThelearningprocessfor physicsduringresidency

Activesupport for thelearningprocessin theActive support for thelearningprocessin the
departmentdepartment

Whatandhow physicsis taughtWhatandhow physicsis taught

Thephysicscertification processfor radiologistsThephysicscertification processfor radiologists

Incorporation of physicsandtechnologymastery intoIncorporation of physicsandtechnologymastery into
theMOC processtheMOC process

© WRH, MCW (January,2006)

This Examinationis thePurposeThis Examinationis thePurpose
of theJanuary20of theJanuary20thth Educational ForumEducationalForum

ThinkThink
–– GloballyGlobally
–– DeeplyDeeply
–– ThoughtfullyThoughtfull y
–– ConstructivelyConstructively
–– ObjectivelyObjectively

ListencarefullyListencarefully
Focuson solutionsFocuson solutions
Help meetthechallengeHelp meetthechallenge
–– And capitalizeon theopportunityAnd capitalize on theopportunity

© WRH, MCW (January,2006)

Purposeof theForumPurposeof the Forum

Thepurposeof theForum is to developa strategyto improvetheThepurposeof the Forum is to developa strategyto improvethe
physicsandengineering educationand expertise of specialistsiphysicsandengineering educationandexpertiseof specialistsinn
each of thethree disciplinesrepresentedat theForum. Theeach of the threedisciplinesrepresentedat theForum. The
science andtechnology employed by thesedisciplinesis rapidlyscienceandtechnologyemployedby thesedisciplinesis rapidly
becomingmorecomplexandmore integrated,andthereis everybecoming morecomplex andmore integrated,andthereis every
reason to believe that this trend will continuewell into thefureasonto believethatthis trendwill continuewell into thefuture.ture.
For severalreasonstheeducation of residentsandphysicsFor several reasonstheeducation of residentsandphysics
studentsis not keeping pacewith this trend. In addition,students is not keeping pacewith this trend. In addition,
radiologists,medical physicistsandradiationoncologistsinradiologists,medical physicistsandradiationoncologistsin
practicearestruggling to keeppace with theevolvingtechnologpracticearestruggling to keeppacewith theevolvingtechnologyy
and complexity of their disciplines. A new strategyis requiredandcomplexity of their disciplines. A new strategyis required toto
educateresidentsandpractitioners in thephysics andengineerieducateresidents andpractitionersin thephysics andengineeringng
(or(or ““ technologytechnology’’ ) of their disciplines. Thedevelopmentof this) of their disciplines. Thedevelopmentof this
strategy,including its conceptualization andthedetailsof itsstrategy,including its conceptualization andthedetailsof its
deployment,is thepurposeof this forum.deployment, is thepurposeof this forum.

© WRH, MCW (January,2006)
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ForumParticipantsForumParticipants

© WRH, MCW (January, 2006)

RSNARSNAICTPICTP

EFOMPEFOMPCOMPCOMP

CCMPCCMPAURAUR

ASTROASTROARRSARRS

ARROARROAPDRAPDR

APCRAPCRACRACR

ACMPACMPABRABR

ABMPABMPAAPMAAPM

AA33CRCR22ACGMEACGME –– RRCRRC

Forum Conclusions:Forum Conclusions:
Objectivesof PhysicsEducation in RadiologyObjectives of PhysicsEducationin Radiology

Identify knowledgeneededIdentify knowledgeneeded

Teach (learn)neededknowledgeTeach (learn)neededknowledge

MeetregulatoryrequirementsMeet regulatoryrequirements

ExaminetaughtknowledgeExamine taughtknowledge

Sustain and updateknowledgeSustainandupdate knowledge

© WRH, MCW (January,2006)

Forum Conclusions:Forum Conclusions:
Linking TeachingandTestingLinking Teaching andTesting

Physicists andradiologists agreeon curriculumPhysicists and radiologists agree on curriculum
Physicsemphasis by ACGME/RRCPhysicsemphasisby ACGME/RRC
Tiecurriculum to certifi cationTiecurriculum to certification
Ensurecurriculum andcertification clinically relevantEnsurecurriculum andcertification clinically relevant
DevelopexaminationblueprintDevelopexaminationblueprint
Placeresidentson committeesPlaceresidents on committees
RethinkexaminationscheduleRethinkexamination schedule
DevelopSAMSDevelopSAMS
ImprovecommunicationImprovecommunication

© WRH, MCW (January,2006)

Forum Conclusions:Forum Conclusions:
Challengesto PhysicistsChallengesto Physicists

Do theyhave theknowledge?Do theyhavetheknowledge?

Cantheyteach?Cantheyteach?

Cantheybetaughtto teach?Cantheybetaughtto teach?

Do theyhave timeto teach?Do theyhavetime to teach?

Are thereincentivesto teach?Are thereincentivesto teach?

Cantheyteach at theCantheyteachat the““ teachablemomentteachablemoment”” ??

Cansupplemental materialsimprove teaching?Cansupplemental materials improve teaching?

© WRH, MCW (January,2006)
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Forum Conclusions:Forum Conclusions:
Challenges to Chairs/ProgramDirectorsChallengesto Chairs/ProgramDirectors

Emphasizeimportanceof physicsEmphasize importanceof physics
Pay for physicssupportPay for physics support
Scheduletime to teachScheduletimeto teach
Encourage/requireparticipationEncourage/requireparticipation
EnsureexpectationsaremetEnsure expectationsare met
EndorsetagEndorsetag--teamteachingteamteaching
Provide resourcesProvideresources

© WRH, MCW (January,2006)

Forum Conclusions:Forum Conclusions:
Challengesto ResidentsChallengesto Residents

Recognizeimportanceof physicsRecognizeimportance of physics

Study to understand, not just to passStudy to understand,not justto pass

Move beyondreviews asknowledgeresourcesMovebeyondreviewsasknowledgeresources

Participatein teaching/learning sessionsParticipate in teaching/learning sessions

Help to correctwhat is inadequateHelp to correctwhatis inadequate

© WRH, MCW (January,2006)

Radiology PhysicsExaminationRadiologyPhysics Examination--
AmericanBoardof RadiologyAmericanBoard of Radiology

Written examinationonlyWritten examination only

As earlyas beginning 2As earlyasbeginning2ndnd yearyear

Next stepin theprocessNext stepin theprocess

1999:1999:

200_:200_:

Written examinationonlyWritten examination only

Beginning4Beginning4thth yearyear

MidMid--189s:189s:

Written examinationin physicsWritten examination in physics

Oral examination for thosewhoflunkOral examination for thosewhoflunk

MidMid--1970s:1970s:

Oral examinationOral examinationMidMid--1930s:1930s:

© WRH, MCW (January,2006)

Consequences of the1999ABR ActionConsequencesof the1999ABR Action

Perceptionthatphysicsis a hurdlePerceptionthatphysicsis a hurdle

Residentshavetoo little clinical experienceResidentshavetoo little clinical experience

No expansionof physicsteachingin first yearNo expansion of physicsteaching in first year

Precipitousdecline in examperformancePrecipitousdeclinein exam performance

SomeprogramsstoppedteachingphysicsSomeprogramsstoppedteachingphysics
altogetheraltogether

© WRH, MCW (January,2006)
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Correction of theConsequencesCorrection of theConsequences

Objective scoring of physics examinationObjectivescoring of physicsexamination

Elevatingscorerequiredto passElevating scorerequired to pass

Rethink examination scheduleRethinkexamination schedule

Correlatecertification examinationwithCorrelatecertification examinationwith
curriculumcurriculum

Seekinput of persons takingexaminationSeek inputof personstakingexamination

Restructureexaminationin its entirelyRestructureexaminationin its entirely

© WRH, MCW (January,2006)

Proposal: A TwoProposal: A Two--PhaseApproach toPhaseApproachto
ABR PhysicsCertificationABR PhysicsCertification

PhaseI: Year 1PhaseI: Year1

Teach fundamental physicsTeach fundamental physics

Satisfy didactic regulatoryrequirementsSatisfy didactic regulatory requirements

EstablishphysicsfoundationEstablishphysics foundation

Emphasizeclinical contextEmphasize clinical context

Examasearly asfall year02Examasearly as fall year 02

WebWeb--based, or at testing centersbased,or at testing centers

© WRH, MCW (January,2006)

Proposal: A TwoProposal: A Two--PhaseApproach toPhaseApproachto
ABR PhysicsCertificationABR PhysicsCertification

PhaseII: Years2PhaseII: Years2--44
TeachmodalityTeachmodality--specific physicsapplicationsspecific physics applications
Useteachablemoments duringclinical rotationsUseteachable moments duringclinical rotations
Integratephysics with acquisition clinical skillsIntegratephysicswith acquisition clinical skills
Utilize thosewhocanand will teachUtilize thosewhocan andwill teach
Compileand developwebCompileand developweb--basededucationalbasededucational
materialsmaterials
Solicit assistanceof professional organizationsSolicit assistanceof professionalorganizations
Considereducational materials as SAMSConsidereducational materials as SAMS

© WRH, MCW (January,2006)

Proposal: A TwoProposal: A Two--PhaseApproach toPhaseApproachto
ABR PhysicsCertificationABR PhysicsCertification

PhaseII: Years2PhaseII: Years2--4 (continued)4 (continued)

IncludeselfIncludeself --testsin SAMStestsin SAMS

Requirecompletion of selfRequirecompletion of self--teststests

Includecontextual physics questionson clinicalIncludecontextualphysicsquestionson clinical
written examwritten exam

Includecontextual physics questionson oral examIncludecontextualphysicsquestionson oral exam

Emphasizeimportanceof physicsteaching toEmphasizeimportance of physicsteachingto
physicistsphysicists

Reward good physicsteachingwhereverit is foundReward goodphysicsteachingwhereverit is found

© WRH, MCW (January,2006)
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RecommendationsRecommendations

Considerthescientific andengineeringConsiderthescientific andengineering
credentialsof applicantsto residencyprogramscredentialsof applicantsto residencyprograms
in radiologyas indicativeof their interestandin radiology asindicativeof their interest and
ability to master thescienceandtechnologyofability to masterthescienceandtechnologyof
their futurediscipline; (APDR)their futurediscipline; (APDR)

© WRH, MCW (March,2006)

RecommendationsRecommendations

Physicistsand radiologistsshouldworkPhysicists andradiologistsshould work
together undertheaegisof theAmericantogether under theaegisof theAmerican
Association of Physicistsin Medicine(AAPM)Association of Physicistsin Medicine (AAPM)
to identify thebreadthanddepthof coreto identify thebreadth anddepthof core
knowledgenecessary for radiologiststoknowledgenecessaryfor radiologiststo
competently practice their discipline;(AAPM)competently practicetheir discipline;(AAPM)

© WRH, MCW (March,2006)

RecommendationsRecommendations

TheAAPM and theAmericanBoardofThe AAPM andtheAmerican Boardof
Radiology (ABR) shouldwork with regulatoryRadiology (ABR) shouldwork with regulatory
agenciessuchas theNuclearRegulatoryagenciessuchas theNuclearRegulatory
Commissionto ensure thattheidentified coreCommission to ensurethattheidentifiedcore
knowledgeencompassestheeducationandknowledgeencompasses theeducation and
trainingrequired to berecognizedasatraining requiredto berecognizedasa
qualified expert by theagencies;(ABR)qualified expertby theagencies; (ABR)

© WRH, MCW (March,2006)

RecommendationsRecommendations

Accreditationof residencyprogramsby theAccreditationof residencyprogramsby the
AccreditationCouncilon GraduateMedicalAccreditationCouncilon GraduateMedical
EducationEducation--Residency Review CommitteeResidencyReview Committee
(ACGME(ACGME--RRC) shouldincludeexaminationRRC)shouldinclude examination
of thequality andextentof physicseducationof thequality and extentof physicseducation
during residency;during residency; (ACGME(ACGME--RRC)RRC)

© WRH, MCW (March,2006)
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RecommendationsRecommendations

Thephysics certification examination offeredby theThephysicscertification examination offeredby the
ABR shouldbeclinically relevant,reflect theAAPMABR shouldbeclinically relevant,reflect theAAPM
curriculum for physics education of radiologycurriculum for physics education of radiology
residents identified above,emphasizeproblemresidents identifiedabove,emphasizeproblem--
solving, work backwardsfrom imagesto principlessolving, work backwardsfrom imagesto principles
wherepossible, betransparentin terms of thecorewherepossible,betransparent in termsof thecore
knowledgethatwill betested on theexamination,andknowledgethatwill betestedon theexamination,and
includea substantialnumber of questionsonincludea substantial numberof questionson
magnetic resonanceimaging,multimagnetic resonanceimaging,multi --arraycomputedarraycomputed
tomography,positronemissiontomography,andtomography, positron emission tomography,and
otherstateotherstate--ofof--thethe--art imagingtechnologies; (ABR)art imagingtechnologies; (ABR)

© WRH, MCW (March,2006)

RecommendationsRecommendations

Communication among theAAPM, ABR, andCommunication amongtheAAPM, ABR, and
ACGMEACGME--RRC shouldbedramaticallyRRCshould bedramatically
improvedsothat residentsandphysicsimprovedsothatresidentsandphysics
instructorsunderstand whatis to betaught,instructorsunderstandwhatis to betaught,
whatis to belearned,andwhatis to bewhatis to belearned, andwhatis to be
examinedconcerning thephysics foundationexaminedconcerning thephysics foundation
of radiology;(AAPMof radiology; (AAPM--ABRABR--ACGMEACGME--RRC)RRC)

© WRH, MCW (March,2006)

RecommendationsRecommendations

Radiologistswho haverecentlypassedtheRadiologists who haverecentlypassedthe
writtenphysicsexamination should beinvitedwritten physicsexaminationshouldbeinvited
to participatein thedevelopmentof theAAPMto participate in thedevelopmentof theAAPM
physicscurriculum for educatingradiologists,physicscurriculum for educatingradiologists,
and in thedevelopmentof theABR physicsand in thedevelopmentof theABR physics
examination to testthecoreknowledgeexaminationto test thecore knowledge
expressedin thecurriculum;(AAPMexpressedin thecurriculum;(AAPM -- ABR)ABR)

© WRH, MCW (March,2006)

RecommendationsRecommendations

TheABR examinationschedulein physicsTheABR examination schedule in physics
should beexaminedto identify themostshould beexaminedto identify themost
logicallogical time(stime(s) and) and process(esprocess(es) to administer) to administer
the examination, probablyincludingaskingthe examination, probably includingasking
applied physicsquestionsduringtheclinicalapplied physics questionsduring theclinical
writtenand oral examinationsof radiologists;written andoral examinationsof radiologists;

(ABR)(ABR)

© WRH, MCW (March,2006)
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RecommendationsRecommendations

Physicists shouldrecognizethattoo oftenPhysicistsshould recognizethat too often
physicsis taughtin anunsatisfactory mannerphysicsis taughtin anunsatisfactorymanner
by physicistswho do not havetheknowledgeby physicists who do not havetheknowledge
or incentive to begoodteachers,andthat thisor incentiveto begoodteachers,andthatthis
problemmustbeaddressedin thoseprogramsproblem mustbeaddressed in thoseprograms
whereit arises if thecurrentproblemsofwhere it arisesif thecurrentproblemsof
inadequate physics instruction and knowledgeinadequatephysicsinstructionandknowledge
of residentsis to beaddressedsatisfactoril y;of residentsis to beaddressedsatisfactorily;
(AAPM)(AAPM)

© WRH, MCW (March,2006)

RecommendationsRecommendations

In residencyprogramswherethereis interest,In residencyprogramswhere thereis interest,
physicists andradiologiststeaching physicsphysicistsandradiologiststeachingphysics
together in a tagtogether in a tag--teamformat shouldbeteamformat shouldbe
explored;(APDR)explored;(APDR)

© WRH, MCW (March,2006)

RecommendationsRecommendations

WebWeb--basededucational modulesshould bebasededucational modulesshouldbe
accessible to facilit ateaccessible to facili tate““ justjust--inin--timetime”” andand
““ pointpoint--ofof--carecare”” educationof residentsabouteducationof residentsabout
the physicsof specific technologiesasthephysics of specific technologies as
residentsencounterthosetechnologiesin theresidentsencounterthosetechnologiesin the
clinical setting; (RSNAclinical setting; (RSNA –– ACRACR –– AAPM)AAPM)

© WRH, MCW (March,2006)

RecommendationsRecommendations

Thecostof preparing peerThecostof preparing peer--reviewed, webreviewed,web--
basededucational modulesshould becoveredbasededucational modulesshould becovered
by professionalorganizationssuchastheby professionalorganizationssuchasthe
Radiological Society of North AmericaandtheRadiological Society of North America andthe
AmericanCollegeof Radiology, potentiallyAmericanCollegeof Radiology,potentially
with theassistanceof fundsfrom corporatewith theassistanceof funds from corporate
sponsors;(RSNAsponsors;(RSNA –– ACR)ACR)

© WRH, MCW (March,2006)
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RecommendationsRecommendations

Physicsmustbeunderstoodby radiologists,Physicsmustbeunderstoodby radiologists,
radiologyresidents,and medicalphysicistsasradiology residents,andmedical physicistsas
essentialknowledgeto thecompetentandessentialknowledgeto thecompetentand
compassionateuseof imagingtechnologiesincompassionate useof imagingtechnologies in
the care of patients. (APDRthecareof patients. (APDR –– AURAUR ––
ACGMEACGME-- RRC)RRC)

© WRH, MCW (March,2006)

ConclusionsConclusions

Radiology is at a crossroadsof opportunityRadiology is at a crossroadsof opportunity
–– Technology is expandingTechnology is expanding
–– Applicationsfrom molecularto systemlevelsApplicationsfrom molecularto systemlevels
–– Imaging asa dataImaging asa data--managementtoolmanagement tool

This crossroadcanbetraversedsuccessfullyby sustainingThis crossroadcanbetraversedsuccessfullyby sustaining
radiologyradiology’’ s commitment to:s commitment to:

–– Clinical acumenClinical acumen
–– Technology masteryTechnologymastery
–– Quality, safety, andcostQuality, safety,andcost--effectivenesseffectiveness

But thesecommitments can only be met if the physicsBut thesecommitments can only be met if the physics
underlying radiology is clearly understood and applied.underlying radiology is clearly understood and applied.

© WRH, MCW (January,2006)

Educational Summit:Day 2Educational Summit:Day 2
PhysicsEducationofPhysicsEducation of
Medical PhysicistsMedical Physicists

Educational Summit: Day 2EducationalSummit: Day 2
PhysicsEducationof MedicalPhysicistsPhysicsEducation of Medical Physicists

General FindingsGeneral Findings
Several disconnectsexistin theeducation of medicalSeveral disconnectsexist in theeducation of medical
physicistsphysicists
Medical physicistshavefew accountability standardsMedical physicistshave few accountability standards
No requiredlinkagebetween education, residency,No requiredlinkagebetweeneducation, residency,

accreditation andcertificationaccreditationandcertifi cation
Few restrictionson entrypathways into disciplineFew restrictionson entry pathways intodiscipline
Communicationamongorganizations(AAPM,Communicationamongorganizations(AAPM,
ACMP,CAMPEP,ABR, etc) is insufficientACMP, CAMPEP,ABR, etc) is insufficient
Education,skillEducation,skill --development,accreditation anddevelopment, accreditation and
certification of medical physicistsneedsalignmentcertification of medical physicistsneedsalignment

© WRH, MCW (July, 2006)
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EducationalSummit:Day 2Educational Summit: Day 2
PhysicsEducationof MedicalPhysicistsPhysicsEducation of Medical Physicists

Education and Trai ningEducation and Training
Coreknowledgeand clinical skills of medicalCoreknowledgeandclinical skills of medical
physicists should beagreeduponphysicists should beagreedupon
Curriculumshould bedevelopedthatreflectsthecoreCurriculumshould bedevelopedthatreflectsthecore
knowledgeandskillsknowledgeand skills
CAMPEPandABR shouldreflect thecurriculum inCAMPEPandABR should reflect thecurriculum in
accreditation andcertifi cationaccreditation andcertifi cation
Curriculumshould accommodateCurriculumshould accommodate
knowledge/experiencerequired by regulatoryknowledge/experiencerequired by regulatory
agenciesagencies
Admissions criteriainto medical physics shouldAdmissionscriteriainto medical physics should
reflect input of professionalorganizationsreflect input of professional organizations

© WRH, MCW (July, 2006)

Educational Summit: Day 2EducationalSummit: Day 2
PhysicsEducationof MedicalPhysicistsPhysicsEducation of Medical Physicists

Residency ProgramsResidency Programs

Funding is majorlimitationFundingis majorlimitation
–– InstitutionalsupportInstitutionalsupport

–– CMS supportCMS support

–– OrganizationalsupportOrganizational support

–– StudentsselfStudentsself --supportsupport

© WRH, MCW (July, 2006)

EducationalSummit:Day 2Educational Summit: Day 2
PhysicsEducationof MedicalPhysicistsPhysicsEducation of Medical Physicists

TeachingTeaching
Timeis a growing limitationTimeis a growinglimitation
–– ResearchcommitmentResearchcommitment
–– Clinical servicesClinical services
–– PromotionalcriteriaPromotional criteria
–– Institutional recognitionInstitutional recognition

WebWeb--based educational aidsbased educational aids
Emerging and existing technologies mustbetaughtEmerging andexisting technologies mustbetaught
Studentsshould learnHow to TeachStudentsshouldlearnHow to Teach
Feasibility of a ScDdegree in medical physicsFeasibility of a ScD degree in medicalphysics

© WRH, MCW (July, 2006)

Educational Summit: Day 2EducationalSummit: Day 2
PhysicsEducationof MedicalPhysicistsPhysicsEducation of Medical Physicists

AccreditationAccreditation
Argumentover accreditingsingleArgument over accreditingsingle--pathway programspathwayprograms
Development andaccreditationof hubDevelopment andaccreditation of hub--andand--spokeresidencyspoke residency
programsprograms
Needfor additional financialsupport for CAMPEPNeedfor additional financial supportfor CAMPEP
–– Sponsorsupport of CAMPEPSponsor supportof CAMPEP
–– Additional sponsoring organizationsAdditional sponsoringorganizations
–– Annual fee chargedto accreditedinstitutionsAnnual feechargedto accreditedinstitutions

Linkage of education, accreditation,certificationandMOCLinkageof education,accreditation,certificationandMOC
Admission standardsfor certification shouldreflectAdmissionstandards for certification shouldreflect
accreditationaccreditation
AlternativeAlternative pathway(spathway(s) into disciplineshould(must?)be) into discipline should(must?)be
developeddeveloped

© WRH, MCW (July, 2006)
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EducationalSummit:Day 2Educational Summit: Day 2
PhysicsEducationof MedicalPhysicistsPhysicsEducation of Medical Physicists

CertificationCertification
Link eligibility for certificationto completionof accreditedLink eligibility for certification to completion of accredited
program(or CAMPEPprogram(or CAMPEP--approvedalternativepathway)approvedalternative pathway)
2012asanunofficial ABR goal2012asanunofficial ABR goal
Admissionsstandardsinto ABR certification shouldbeAdmissionsstandardsinto ABR certification shouldbe
clarifiedclarified
NRCNRC ““ deemed statusdeemedstatus”” shouldbeobtainedby ABRshouldbeobtainedby ABR
Importanceof certificationshouldbeemphasizedto AHA,Importanceof certification shouldbeemphasizedto AHA,
JCAHO, etcJCAHO, etc
ABR should solicit greater input from practicingphysicistsABR shouldsolicit greaterinput from practicingphysicists

© WRH, MCW (July, 2006)

RecommendationsRecommendations

Communication channelsshouldbeCommunication channels should be
establishedand employedto facilitateongoingestablishedandemployedto facilitate ongoing
discussionamongthe AAPM, ACMP,discussionamongtheAAPM, ACMP,
CAMPEP,ABR andotherinterestedCAMPEP,ABR andotherinterested
organizationsconcerningtheeducationalorganizationsconcerning theeducational
pathwayin medical physics,encompassingpathway in medical physics,encompassing
graduateeducation, residencytraining,graduateeducation, residency training,
accreditationandcertification. (Leadaccreditation and certification. (Lead
organizationAAPM)organization AAPM)

© WRH, MCW (July, 2006)

RecommendationsRecommendations

Thecoreknowledgeandskills neededfor aThe coreknowledgeandskills neededfor a
medical physicist to practicecompetentlyin amedical physicist to practicecompetentlyin a
clinical setting need to bedefined andclinical setting needto bedefinedand
promulgatedby medicalphysicsorganizationspromulgatedby medical physicsorganizations
(Leadorganization AAPM)(Leadorganization AAPM)

© WRH, MCW (July, 2006)

RecommendationsRecommendations

Oneor morealternativepathways toOneor morealternativepathwaysto
completion of a CAMPEPcompletionof a CAMPEP--approvedgraduateapprovedgraduate
or residencyprogramneedto bedefinedinor residencyprogram needto bedefinedin
termsof candidate eligibility andstandardsoftermsof candidateeligibility andstandardsof
performance(LeadorganizationCAMPEP)performance(Lead organizationCAMPEP)

© WRH, MCW (July, 2006)
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RecommendationsRecommendations

Additional residencypositionsin medicalAdditionalresidency positionsin medical
physicsshould bedeveloped,andfundingphysicsshould bedeveloped,andfunding
sourcesfor thesepositionsshouldbeidentifiedsourcesfor thesepositionsshouldbeidentified
(Leadorganization ACMP)(Leadorganization ACMP)

© WRH, MCW (July, 2006)

RecommendationsRecommendations

Increasedfinancial andstaff support forIncreasedfinancial andstaff supportfor
CAMPEP shouldbesolicitedfrom accreditedCAMPEPshouldbesolicitedfrom accredited
institutions andcurrentandadditionalinstitutionsandcurrentandadditional
sponsoring organizations(Lead organizationsponsoringorganizations(Leadorganization
CAMPEP)CAMPEP)

© WRH, MCW (July, 2006)

RecommendationsRecommendations

Trainingrequirementsof regulatoryagenciesTraining requirements of regulatory agencies
(e.g.,NRC,FDA, statehealth departments)(e.g., NRC, FDA, state healthdepartments)
should beidentified anddisseminatedtoshouldbeidentified anddisseminatedto
directorsof graduateandresidencyprogramsdirectorsof graduate andresidencyprograms
in medicalphysics (Lead organizationAAPM)in medical physics (LeadorganizationAAPM)

© WRH, MCW (July, 2006)

RecommendationsRecommendations

WebWeb--basededucational materials pertinenttobasededucationalmaterialspertinentto
medical physicseducationandtrainingshouldmedicalphysics educationandtrainingshould
be compiledwith active links from a singlebe compiledwith active links from a single
web site(LeadorganizationRSNA)website(LeadorganizationRSNA)
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RecommendationsRecommendations

Accreditation andcertificationshouldbeAccreditationand certificationshouldbe
linkedat anappropriate date(2012?)sothatlinkedat an appropriatedate(2012?)sothat
only candidatescompleting a CAMPEPonly candidatescompletinga CAMPEP--
accreditedgraduate or residency program,or aaccreditedgraduate or residencyprogram,or a
CAMPEPCAMPEP--approvedalternative pathway,willapprovedalternative pathway, will
be admissibleto theABR certificationbe admissibleto theABR certification
examination (Lead organizationABR)examination(LeadorganizationABR)

© WRH, MCW (July, 2006)

RecommendationsRecommendations

TheABR should work with theNRC toTheABR shouldwork with theNRC to
achieveachieve““ deemedstatusdeemedstatus”” for its certificationfor its certification
processesfor medical physicists(Leadprocesses for medicalphysicists(Lead
organizationABR)organization ABR)

© WRH, MCW (July, 2006)

RecommendationsRecommendations

Thecertification categoriesof theABR shouldThe certification categories of theABR should
be examined to determineif theyare optimal,be examinedto determineif theyareoptimal,
and to decideif theMedical NuclearPhysicsand to decideif theMedical NuclearPhysics
certification category shouldbealtered(Leadcertification categoryshouldbealtered (Lead
organizationABR)organization ABR)

© WRH, MCW (July, 2006)

RecommendationsRecommendations

OrganizationssuchastheAHA andtheOrganizationssuch astheAHA andthe
JCAHO should beencouragedto recognize theJCAHO shouldbeencouragedto recognizethe
importance of certification of medicalimportanceof certification of medical
physicists providing clinical services(Leadphysicistsproviding clinical services(Lead
organizationABR)organization ABR)

© WRH, MCW (July, 2006)
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RecommendationsRecommendations

Additional input from practicingmedicalAdditional input from practicingmedical
physicistsinto theABR written and oralphysicistsinto theABR written andoral
examinationsof medical physicistsshould beexaminationsof medical physicistsshouldbe
solicited (Leadorganization ABR)solicited (LeadorganizationABR)

© WRH, MCW (July, 2006)

RecommendationsRecommendations

Specialconcernsof CanadianphysicsSpecialconcernsof Canadianphysics
organizationsabouttheABR certificationorganizationsabouttheABR certification
process shouldbeexamined(Leadprocessshouldbeexamined(Lead
organizationCCPM)organization CCPM)

© WRH, MCW (July, 2006)

EducationalSummit:Day 2Educational Summit: Day 2
PhysicsEducationof MedicalPhysicistsPhysicsEducation of Medical Physicists

ParticipantsParticipants

D.D. BednarekBednarek(ABR)(ABR) L.L. BresolinBresolin(RSNA)(RSNA) I.I. ChettyChetty(ASTRO)(ASTRO)
B. Clark (CAMPEP)B. Clark (CAMPEP) G. Clarke(ABMP)G. Clarke(ABMP) L.L. FairobentFairobent (AAPM)(AAPM)
G.G. FalloneFallone(CCPM)(CCPM) B.B. GerbiGerbi(ACMP)(ACMP) A.A. GerdemanGerdeman(ABR)(ABR)
B. Greenspan(CAMPEP)B. Greenspan(CAMPEP) J.J. HazleHazle(ACR)(ACR) W. Hendee(AAPM)W. Hendee(AAPM)
E. Huang(ARRO)E. Huang(ARRO) A.A. KarellasKarellas(CAMPEP)(CAMPEP) L. King (ACR)L. King (ACR)
E. Klein (ASTRO)E. Klein (ASTRO) R.R. MassothMassoth (AAPM)(AAPM) H. Mower(AAPM)H. Mower(AAPM)
B.B. PaliwalPaliwal (ABR)(ABR) D. Pickens(RSNA)D. Pickens(RSNA) E.E. PodgorsakPodgorsak(AAPM)(AAPM)
R.R. RitenourRitenour (AAPM)(AAPM) M.M. RzeszotarskiRzeszotarski (AAPM)(AAPM) T. Seibert (AAPM)T. Seibert (AAPM)
P. Sprawls(ICTP)P. Sprawls (ICTP) L. Sullivan (AAPM)L. Sullivan(AAPM) S.Thomas(ABR)S.Thomas(ABR)
M. Yester(ABMP)M. Yester(ABMP)
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