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Imaging studiesacquiredat multiple timesandusingdifferentmodalitiesareimportantcomponentsto manyclinical trials.
Imagingis usedfor stagingand protocol eligibility, for radiation therapytargetdefinition, for adaptiveradiationtreatmentdelivery,
for assessing response to therapy,and for outcomeanalysis. Currentlyco-registrationof CT, MR andPETscansmaybeimportantfor
anyof thesepurposes; in thefuture,molecular andbiomarkerimagingmaybe incorporated.

The challenges for theQA centers are to verify thatinstitutionsparticipating in protocolsrequiring imageregistrationhave
the tools andexpertiseto perform theregistrations,andto verify theappropriateregistrationfor individualprotocolpatients.Thereare
manysoftware systems, manywith multiple methods, available for imageregistration.

Onemethod to credential institutions is by benchmarking.QARC’s “fusion” benchmarkhastheinstitution downloada
DICOM MR anda DICOM CT scan set. Thedatasetsareto beregistered,thesmall lesionon theMR scanis to beoutlined,andthe
geometrical centerof thelesionon the CT scanis to bereported(lesion not visible on CT). Results from morethan40 institutions
will bediscussed.

An increasingnumberof protocols require PETimaging.Registrationof PET imagingis problematic,except for PET/CT.
Sincethe DICOM standard doesnot includes specificationsfor SUV calculations,currentlyonly ACRIN, by usingthe manufacturers’
workstations,is ableto receivePETimagesandrecalculateSUVs.Ideally thesePETimageswould beregisteredwith theplanning CT
in radiotherapyprotocols.

Moreand moreprotocols propose requiring IGRT, particularlyfor few fraction treatments.For protocolparticipation,
institutionsneedto demonstratethereproducibility andaccuracyof theimaging systemusedto adaptthedaily treatmentto thedaily
target position. Extensivequestionnaires (QARC) andsubmission of representativepatient data(RTOG)arerequiredby theQA
centers.Thevariety of systems- MV CT, kV CT, Tomotherapy,Cyberknife,ultrasound- providea challengefor theQA center.

An even greaterchallenge is howto provideQA for individual patienttreatments.If CT/CT or CT/MR registrationis used
for targetdelineation,how cantheQA centerassesstheregistration? Do theyneedto redoit themselves? Whattoolscanbe
developedto register and verify CT/PETregistration? For adaptive radiotherapy,whatis thebenefit of reviewingthedaily assessment
of required repositioning? And at what cost?
.

Educational objectives:
1) Understandtheissuesfaced by the QA centersin reviewing imageregistrations
2) Understandthedifference betweencredentialing andproviding individual patientQA for image registration
3) Becomefamiliar with thecurrent strategiesof QA for imageregistration by the QA centers


