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“Hybrid Imagingfor Guidanceof InterventionalProcedures”

Thelastdecadehasseen an explosionin thenumber of procedurescarried out using
minimally invasiveapproaches,asdevicesandtechniquesdevelop. Thepromiseof these
newproceduresis realized only with a parallel improvementin imagingtechniques.
Hybrid systems thatcombinereal-time acquisitionwith cross-sectional and/orfunctional
dataareoneresponseto theneed, andseveral suchsystemshavenow reachedthe clinic.
Dependingon theapplication,different combinationscanbeusedto greateradvantage.
Theinterventionalist’sfamiliarity with x-ray fluoroscopyand thereal-time andprojection
capabilitymakesit a logical first choiceto marry with others suchasultrasound,CT or
MR.

Thecombinationof fluoroscopy with C-armCT for applicationto 3D vascularimaging
wasfi rst implemented in themid-90’s.New flat-paneldetectortechnologyis now
expandingtherole of C-arm CT into low-contrast imagingapplicationssuchas detection
of freshbleedsduringtreatmentof intracranialabnormalities andguidanceof vascular
andpercutaneousabdominalinterventions.Highestimagequalitydependson correction
algorithmsfor lag,truncation,scatter etc. all of which are still under investigation. Recent
investigationsindicatethat contrast resolutionaslow as5 HU is possible under clinically
realistic conditions.

Thecombinationof fluoroscopy with MR hasalso been underinvestigationsincethe
mid-90’s with severalprototypelong-travel systemsinstalledin research clinics. While
feasibility of suchsystems has beenshown,patient transportbetween imagingFOVshas
beencomplicatedandenthusiasmfor thesystemshasbeenlimited. New flat-panel
detectorswhich areimmuneto staticmagnetic fields,andnew x-ray tubedesignsarenow
underdevelopmentthatallow closeintegrationof fluoroscopyandMR systems.Usinga
double-donutinterventional magnet anda static-anodex-ray tube,goodimagequality can
beachievedfrom bothmodalitiesif care is takento maintainmagneticfield homogeneity,
rf noiseis limited,andtheelectron opticsof thex-ray tubearecontrolled.Switching
betweenmodalitiescantakea lit tle asoneminute.

Thecurrentstatusof X-ray/MR, and of X-ray/CTandC-armfluoroscopy/C-armCT will
bediscussedanddescribed. New hardwareandsoftwarefor X-ray/MR andnewimage
correction andvisualization algorithmsfor fluoroscopy/C-armCT wil l bedescribed.
Currentchallengesin theareawill beoutlined.

Educational Objectives:
1. Understandtheoptionsavailablefor hybrid interventional guidance.
2. Understandtheissuesrelatedto imagequality in C-arm-basedCT andXMR
3. Understandthecurrentchallengesrelating to clinical workflow, multi-modality

registration andimagevisualization

Disclosure:



AbstractID:4491Title: Hybrid Imaging for Guidanceof Interventional Procedures

Thework presentedhere hasbeen supported by NIH R01EB003524,P41RR 09784,
R01EB000198, SiemensMedical Solutions,GE MedicalSystemsand theLucas
Foundation.


