AbstractlD:8187Title: Real-Time Tradking of ImplantedFiducial Markersusing
CombnedkV andMV Imaging

PURPOSE

In the presenceof organmotion, geometrictargetuncertaintycan hamperthe benefitsof
highly conformaldosetechniquessuch as IMRT. A critical step in dealingwith intra
fractiontumor motionis the reattime monitoting of the tumor position. The aim of this
studyis the first time denonstrdion of a reattime 3D internalfiducial tracking systen
baswed on onboardkV diagnosticimagingtogeher with a MV eledronic portatimaging
device(EPID).

METHODS

A Varian Trilogy radiotheapy systam equipped with both kV and MV imaging sysgenms
wasused in this work. A hardware framegrabberwasused to captureboth kV andMV
video streamssimultaneouslyt 30 fps. An in housebuilt support vectormadine (SVM)
classifer tool using prior CT based knowledgewas used to locae gold cylindrical
markersin thekV/MV frames.ControlledkV beamswitching,syncedwith the'ste’ pat
of astepandshootIMRT delively, was invedigatedin allowing continuous3D tracking
in the presenceof beaminteruption. A correhltion/predictionalgorithm was used to
buffer lost geometic marker informationduringkV/MV syndronization.The geometric
tracking cgpabilitiesof the systemwereevaluaded usinga pelvic phantomwith embedded
fiducials placedon a 3D moveablestage.

RESULTS

The maximum 3D tracking speedof the kV-MV sydem is approximately9 Hz. The
geometricaccuracyof the systemis foundto be on the order of lessthan 1 mm in all
threespatial dimensons. Syndironized kV/MV switching is found to reduceMV scatter
interferene@ on kV imaging and to reducethe oveall kV diagnosticdose neededfor
contiruoustracking.

CONCLUSIONS

A reaktime 3D fiducial tradking systen usingconmbined kV andMV imaginghasbeen
succesfully demonstreedfor thefirst time. Thetechniqués especiallysuitablefor RT
systemsalreadyequippedwith on boad kV and EPID imagingdevices.



