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Strenghsof Radiology

3 Clinical Acumen
m Masteryof Technology
1 Qudity and Sdety
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Core Tenetsof Radiolay

m Tradtion

m Doman of Expatise
— Clinical
— Technological
— CostEffectiveness

1 Dedication

— Qualty
— Safety
— PatientCare
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Clinical Acumen

1 Radology attracs bestand brightest

3 Full-time devoton to imaging procedures
1 Imageinterpretaion is alearnedskill

a Diffi cult to quantfy

| Subjectto challenge
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Technobgy Mastery

m Challeng of selectingthe besttechnology

m Compleixty of dataacquistion

m Compleity of imagepresatation

1 Complety of theacquistion/display interface

1 Challeng of storing, retrieving anddistributing
images
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Quality Requrements
for the Radiologist

1 Recognizewhat s needed

m Progranmthe tecaogy to acquire it

m Managethetechhology/patent interface
1 Pre andpost processtheinformation

1 Recognizedistortionsandartifacts

m Interpretimagesquickly andaccurakely
1 Correlatefindingswith othe informaton
1 Communi@teinterpreation

3 Manageand storeinformation
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Quality andSafety

1 Displaying optimal imagesfor interpretation
3 Minimizing procedual costs

1 Reducingriskandassuringsdety

1 ImprovingprocedureshroughCQl

m Documentingand demanstiating quality

1 |nter-relationshipof technology guality and
safety
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Challengedo Radiolayy

® Clinicaldemand

@ L oweredreimbursenents

@ Personnekhortayes

@ Technologial complexity

® Dependence on referrals

@ |ntrusionof otherspecialtes (self referral)
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BottomLine Condusion

m Clinical Acumen

B Quality of Images

m Safetyof Patents

B CostEffectivenessof Procalures
CANNOT BE MAINTAINED WITHOUT
8 Masteryof Technology
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Wha DoesUnderstading the
Underling PhysicsMean?

“If you wantto teath me howto drive atruck,
don’t tell me howto build amotor”

Universityof New
Mexico reddert
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But Mastry of the
TechnologyReauires

UNDERSTANDING THE UNDERLY ING PHYSICS
AND

USING THIS UNDERSTANDING IN
TECHNOLOGY APPLICATIONS
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Indicabrsof How Well Radiologists
Undersénd Physics

1 Residentsekction criteria
3 Physics learning processluringresidercy

1 Attitudestowards physics educdion (resdents
atterdings, programdirectors physcists)

1 Performanceon certification exams

3 Generalrecognitbn of inadequate
understinding of physics

© WRH, MCW (January2006)




Reasonsfor Thesea ndicabrs

m Discomfortwith quanttative sdences

® Demandf clinical savices

1 Pressuréo produce morework

m Fewer persasto dothework

B Expansionof imagng cgpabilities

1 Overwhelmingcomplexity of thetechnology
1 Quality andstructureof physcsteaching

m Rdevanceof thecertification examination

B Easeof pasing the cetification examination
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This Examinationis the Purpose
of the Januan20" EducationalForum

1 Think
— Globally
— Deeply
— Thoughfully
— Constrietively
— Objectively
1 Listencardully
1 Focuson sdutions
1 Help meetthechallenge
— And capitdize on the oppotunity
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WhatMust be Examinel to Change
Theselndicators?

1 Residensekction criteria
® Thelearningprocessfor physicsduringresidency

1 Active support for thelearning processn the
department

® Whatandhow physicsis taught
1 Thephysicscertificaion processfor radiologists

| Incorporatia of physicsandtechnologymastey into
theMOC process

© WRH, MCW (January2006)

Purposeof the Forum

The purposeof the Forum is to dewelop a strategyto improvethe
physicsandengineerirg educatiorandexpertiseof specialistsn
each of the threedisciplinesrepresentedtthe Forum. The
scienceandtecthologyemployedby thesedisdplinesis rapidly
becaming morecomplex andmore integrated,andthereis every
reasorto believethatthis trendwill continuewell into thefuture.
For seveal reasmsthe educdion of residentsandphyscs
studerts is notkeepng pacewith thistrend. In addition,
radologists,medical physicistsandradiation oncologistsn
precticearestruggling to keeppacewith the evolvingtechnolay
andcompleity of thar disciplines. A new strategyis requiredto
educateresiders andpraditionersin the physcs andengineering
(or “techrology ) of their disdplines. The developmentof this
strategy,jncluding its concetualizaion andthe detailsof its
deploymat, is the purposeof this forum.

© WRH, MCW (January2006)




Forum Paricipants

ACGME-RRC ASCR?
AAPM ABMP
ABR ACMP
ACR APCR
APDR ARRO
ARRS ASTRO
AUR CCMP
COMP

ICTP
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Forum Condusions:
Linking TeachhngandTesting

1 Physicigs and radiologsts agree on curricdum

1 Physicsemphasishy ACGME/RRC

| Tiecurriculum to certification

1 Ensurecurriculum andcetificaton clinically relevar
1 Developexaminationblueprint

m Placeresiderts on committees

1 Rethinkexamination schedule

1 DevelopSAMS

3 Improvecommunication
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Forum Conclusions:
Objectives of PhysicsEducationin Radiology

@ |dentify knowledgeneeded

@ Teach (learn)neededknowledge
B Meetregubtoryrequirements

@™ Examine taughtknowledge

@ Sustainandupdat knowledge
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Forum Conclusions:
Challengego Physicists

1 Do theyhavetheknowledge?

3 Cantheyteach?

1 Cantheybetaughtto teech?

1 Do theyhavetimeto teach?

m Are thereincentivesto teach?

m Cantheyteachatthe“teachablanoment”?

m Cansupplematal matrids improve teaching?
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Forum Condusions:
Chdlengesto Chars/Progam Directors

® Emphasiz importanceof physics
o Pay for physics support

m Scheduletimeto teach

® Encourage/requirgarticipation

m Ensure expeciationsare met

® Endorsetagteamteaching

m Provideresource

© WRH, MCW (January,2006)

RadiologyPhyscs Examination -
AmericanBoad of Radology

Mid-1930s  Oralexaminatio

Mid-1970s  Written examination in phydcs

Oral examinatio for thosewho flunk

Mid-189s: Written examination only

1999:

200 _:

Begnning 4t year

Written examination only

As earlyasbegiming 2" year
Next stepin the proces
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Forum Conclusions:
Challergesto Resicents

3 Recognizeémportance of physics

3 Study to undestand, notjustto pass

1 Movebeyondreviewsasknowledgeresourcs
1 Partidpate in teaching/learnig sessions

3 Help to correctwhatis inadequate

© WRH, MCW (January2006)

Consequencesf the 1999ABR Action

3 Perceptionthatphyscsis ahurdle

1 Residentdavetoollittle clinical experience
1 No expanson of physcsteaching in first year
1 Precipitousdeclinein exam performance

3 Some programsstopedteachingphysiccs
atogether

© WRH, MCW (January2006)




Corredion of the Consequaces

a1 Objectivesmring of physicsexamination

B Elevaing scorerequired to pass

1 Rethinkexanination schedule

B Correlatecertfication examinatiorwith
curriculum

B Seekinputof personstaking examinaion

1 Restructureexaminationin its entirely

© WRH, MCW (January,2006)

Promsal: A Two-PhaeApproachto
ABR PhysicsCertification

Phasdl: Years2-4

m Teachmodality-specfic physcs applcatons

m Useteachake momens duringclinicd rotaions
1 Integrate physicswith acquistion clinical skills
m Utilize those who can andwill tead

® Compile and developweb-basededucatioml
materals

1 Solicit assistancef profesionalorganizdions
1 Corsidereducatinal materals as SAMS

© WRH, MCW (January,2006)

Propos& A Two-PhaeApproachto
ABR PhysicsCertification

Phasel: Yearl

3 Teach fundamental physics

3 Satisfy didadic reguatory requirements
1 Establishphysic foundation

m Emphasze clinical context

8 Examasealy asfall yea 02

m Web-based or attesting centers

© WRH, MCW (January2006)

Propos& A Two-PhaeApproachto
ABR PhysicsCertification

Phasell: Years2-4 (continued)
1 Includesdf-testsin SAMS
® Requirecompldion of sef-tess

1 Includecontextualphysics questionson clinical
written exam

1 Includecontextualphystcsquestionson oral exam

B Emphasizémportane of physicsteachingto
physicists

1 Rewad goodphysicsteachingwhereverit is found

© WRH, MCW (January2006)




Recommend@ons Recommendations

1 Considerthe scientific andengineering 1 Physidsts andradiologistsshauld work
credentialof appicantsto residencyprograms together unde the aegisof the American
in radiology asindicativeof ther interes and Associatim of Physicistan Medicine (AAPM)
ability to masterthe scienceandtechnologyof to identify the breadh anddepthof core
their futurediscipline; (APDR) knowledge necessaryfor radidogiststo
compeently practice their discipline;(AAPM)

© WRH, MCW (March,2006) © WRH, MCW (March, 2006)

Recommend@ons Recommendations

1 The AAPM andthe American Boardof 1 Accreditationof residencyprogramsby the
Radidogy (ABR) shouldwork with regulatory AccreditationCouncilon GraduateM edical
agencessuchas the NuclearRegulatoy Educaion-ResidencyReview Comrnittee
Commisson to ensurethattheidentified core (ACGME-RRC)shouldinclude examimation
knowledgeencompassgthe educdion and of the quality and extentof physicseducaion
training requiredto berecgnizedasa during residency; (ACGME-RRC)
qualified expertby theagencies; (ABR)

© WRH, MCW (March,2006) © WRH, MCW (March,2006)




Recommend@ons

1 Thephysicscertificaion examination offered by the
ABR shouldbeclinically relevant, reflect the AAPM
curriculum for physcs educdion of radiolagy
resicents identifiedabove,enmphasze problem-
sdving, work backwads from imagesto principles
wherepossible, betransparat in termsof thecore

knowledgethatwill betestedon the examiration, and

includea substarial numberof questonson
magnett resoranceimaging, multi-array computel
tomographypostron emisson tomogrgphy, and
otherstateof-the-art imagingtecmologies; (ABR)

© WRH, MCW (March,2006)

Recommend@ons

1 Radidogists who haverecentlypassedhe
written physcs examinationshouldbeinvited
to participat in thedevebpmentof the AAPM
physicscurriculum for educatingradiologsts,
and in thedevdopmentof the ABR physic
examinationto testthe core knowledge
expressedn thecurriculum; (AAPM - ABR)

© WRH, MCW (March,2006)

Recommendations

1 Communicéion amongthe AAPM, ABR, and
ACGME-RRCshoutl bedramaically
improvedsothatresidentsandphysics
instructorsunderstandavhatis to betaught,
whatis to belearned andwhatis to be
examinedconcening the physics foundation
of radiolagy; (AAPM-ABR-ACGME-RRC)

© WRH, MCW (March, 2006)

Recommendations

1 The ABR examnation scheduk in physics
should be exaninedto identify the most
logicaltime(9 and process(esto adminiger
the examindion, probaby includingasking
applied physics questionguring theclinical
written andoral examinatbnsof radiologists;
(ABR)

© WRH, MCW (March,2006)




Recommend@ons

a1 Physicistsshoul recognizehat too often
physicsis taughtin anunsatisfactorynanner
by physcists who do not havethe knowledge
or incentiveto be goodteachersandthatthis
problem mustbe addressé in thoseprograns
whereit arisesf the currentproblemsof
inadequat@hysicsinstructionandknowledge
of residentsis to be addressedsaisfactorily;
(AAPM)

© WRH, MCW (March,2006)

Recommend@ons

1 \Web-basededucaional modulesshouldbe
accesgble to fadli tate”just-in-time” and
“point-of-care’ educationof residentsabout
the physics of specfic technologis as
residentencountethosetechnologiesn the
clinical setting; (RSNA— ACR - AAPM)

© WRH, MCW (March,2006)

Recommendations

1 |n residencyprogranswhetre thereisinteres,
physicistsandradiologiststeachingphysics
togetterin atag-teamformat shouldbe
explored; (APDR)

© WRH, MCW (March, 2006)

Recommendations

1 Thecostof prepaing peerreviewedweb-
basededucatonal modulesshould becovered
by professionabrganizationsuchasthe
Radological Sodety of North Americaandthe
AmericanCollegeof Radiblogy, potentially
with the assistancef funds from corporate
sponsors(RSNA— ACR)

© WRH, MCW (March,2006)
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Recommend@ons

1 Physicsmustbe understoody radiologsts,
radology residens, andmedical physicistsas
essentiaknowledgeto thecompetenaind
compas®nate useof imagingtechnologiesin
thecareof patients. APDR - AUR —
ACGME- RRC)

© WRH, MCW (March,2006)

Educatond Summit:Day 2
PhysicsEducdion of
Medcal Physcists

Conclusions

mRadidogy is ata crosspads of opportunity
— Techologyis expanding
— Applicationsfrom molecularto systemlevels
— Imagirg asadatamanagemetrtool

AThis crossroadanbetraversedsuccessfullyoy sustaining
radology s commitment to:

— Clinical acumen
— Tecmology mastey
— Quality, safety,andcosteffectiveress

But thesecommitments can only be metif the physics
underlying radiology is clearly understood and applied.
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Educaional Summit: Day 2
PhysicsEducaton of Medical Physicists

Gereral Findings

u Seveal disconrectsexist in theeducaion of medcal
physicists

1 Medical physicistshave few accountdility standards

1 No requirediinkagebetveeneduation, resicency,

accreditationandcertifi cation

1 Few restrictionson enty pathways into discidine

3 Communicatioramongorganizations(AAPM,
ACMP, CAMPEP,ABR, efc) is insufficient

® Educationskill-developmat, accrediation and
cetification of medical physcistsneedsalignment

© WRH, MCW (July, 2006)
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Educatonal Summit: Day 2
PhysicsEducaton of Medcal Physicists

Education and Training

m Coreknowledg andclinicd skills of medical
physicigs should be agreed upon

u Curriculumshaild bedevelopedhatreflectsthecore
knowledge and skills

a1 CAMPEPandABR shout refled thecurriculumin
accredtation andcerifi cation

1 Curriculumshauld accomnodae

knowledg€experenc requirel by regulatoy
agencies

1 Admissionscriteriainto medical physcs should
reflect input of professonal organizations

© WRH, MCW (July, 2006)

Educatonal Summit: Day 2
PhysicsEducaton of Medcal Physicists

Teaching
1 Timeis agrowinglimitaton
— Resarchcommitment
— Clinical servies
— Promdional criteria
— Institutional recogrition
m Web-base educatimal aids

1 Emeging andexisting technologies mustbetaugtt
1 StudentshouldlearnHow to Teach
| Feasibiity of a ScD degree in medicalphysics

© WRH, MCW (July, 2006)

Educaional Summit: Day 2
PhysicsEducaton of Medical Physicists

Residency Programs
1 Fundingis majorlimitation
— Institutional support
— CMS support
— Organizatial support
— Studentssdf-support

© WRH, MCW (July, 2006)

Educaional Summit: Day 2
PhysicsEducaton of Medical Physicists

Accreditation

B Argumert over acaeditingsinglepathwayprograms

a Devdopment andacceeditaion of hub-andspde residency
prograns

m Needfor additionalfinancid supportfor CAM PEP
— Sporsa supportof CAMPEP
— Additional sponsoringorganizations
— Annud feechargdto acceditedinstituions
m Linkageof educationacceditation,certificationandMOC

1 Admissionstandard for cettification shouldreflect
accreditation

1 Alternative pathway(s) into discipline should(must?)be
develped

© WRH, MCW (July, 2006)
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Educatonal Summit: Day 2
PhysicsEducaton of Medcal Physicists

Certification

a Link eligibility for cettification to compldion of accredited
program(or CAMPER-approvedlternaive pahway)

1 2012asanunofficial ABR goal

a Admissionsstardardsinto ABR cettification shouldbe
clarified

B NRC “deemedstatud shouldbe obtainedby ABR

8 |mportanceof certificaion shouldbeemphazedto AHA,
JCAHO, etc

B ABR shouldsolicit greaterinput from practicingphysicigs

© WRH, MCW (July, 2006)

Recommendabns

a1 The coreknowledgeandskills neeledfor a
medical physcist to practicecompetentlyin a
clinical setting needto be definedand
promulgatedoy medcal physicsorganizations
(Leadorganiation AAPM)

© WRH, MCW (July, 2006)

Recommendions

1 Communic&ion chanrels shoud be
establishechndenployedto facilitate ongoing
discusionamongthe AAPM, ACMP,
CAMPEP,ABR andotherinterested
orgarizations concening the educatiol
pathway in medical physics,encompassing
graduateeducdion, residency training,
accreditdion and certification. (Lead
orgarization AAPM)

© WRH, MCW (July, 2006)

Recommendions

1 Oneor morealternativepathwaysto
completionof a CAMPERapprovedgradude
or residencyprogran needto beddinedin
temsof canddateeligibility andstandads of
performance(Lead organizationCAMPEP)

© WRH, MCW (July, 2006)
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Recommendabns

1 Additionalresidency positionsin medical
physicsshould be devdoped,andfunding
sourcesfor thesepositionsshouldbeidentified
(Leadorganiation ACMP)

© WRH, MCW (July, 2006)

Recommendabns

a Training requiranerts of regulatoy agencies
(eg.,NRC, FDA, stade healthdepartmerts)
shouldbeidenified anddisseminatdto
directorsof graduae andresidencyprograms
in medical physics (LeadorganizatiolPAAPM)

© WRH, MCW (July, 2006)

Recommendions

1 Increasedfinandal andstaff supportfor
CAMPEP shouldbe solicitedfrom accredited
institutionsandcurrentandadditional
sponsoringorganiations(Leadorganization
CAMPEP)

© WRH, MCW (July, 2006)

Recommendions

1 \WWeb-basededucatbnal materialspertinentto
medicalphysics educatiorandtrainingshould
be compiledwith active links from asingle
website (LeadorganizationRSNA)

© WRH, MCW (July, 2006)
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Recommendabns

1 Accreditationand certificationshouldbe
linked atan appropriatedate(2012?)sothat
only candidaescompletinga CAMPEP-
accreditedgraduae or residencyprogram,or a
CAMPEP-approvedalternatve pathway, will
be admissibleto the ABR certification
examination (Lead organizationABR)

© WRH, MCW (July, 2006)

Recommendabns

a The certification categories of the ABR should
be examnedto deemineif theyareoptimd,
and to decideif the Medicd NuclearPhysics
certification categoryshouldbedtered (Lead
organization ABR)

© WRH, MCW (July, 2006)

Recommendi@ons
1 The ABR shouldwork with the NRC to
achieve”deemedstatu$ for its certification

processsfor medicalphysicists(Lead
orgarization ABR)

© WRH, MCW (July, 2006)

Recommendions

1 Organizaionssud asthe AHA andthe
JCAHO shouldbeencouragdto recognizethe
importanceof certification of medical
physicistsproviding clinical serviceqLead
orgarization ABR)

© WRH, MCW (July, 2006)
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Recommendabns

m Additionalinputfrom practicingmedical
physicistsinto the ABR written andoral
examinationsof medical physidsts shouldbe
solicited (LeadorganizatioPABR)

© WRH, MCW (July, 2006)

Educatonal Summit: Day 2
PhysicsEducaton of Medcal Physicists

Participants

D. BednareKABR) L. Bresolin(RSNA) 1. Chetty(ASTRO)

B. Clark (CAMPEP) G. Clarke (ABMP) L. Faiobert (AAPM)
G. Falone(CCPM) B. Gerbi(ACMP) A. Gerdemar{ABR)
B. GreenspalfCAMPEP)  J.Hazle(ACR) W. Hendee(AAPM)
E. Huang(ARRO) A. Karellas(CAMPEP) L. King (ACR)

E. Klein (ASTRO) R. Massth (AAPM) H. Mower (AAPM)

B. Pdiwal (ABR) D. Pickens(RSNA) E. Podgosak(AAPM)
R. Ritenaur (AAPM) M. Rzeszoteski (AAPM)  T. Seitert (AAPM)
P.Sprawk (ICTP) L. Sullivan(AAPM) S.Thomas(ABR)

M. Yester(ABMP)
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Recommendions

1 Specialconcernf Caradianphysics
orgarizationsaboutthe ABR certification
processshouldbe examired (Lead
orgarization CCPM)

© WRH, MCW (July, 2006)
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