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Purpose: Intra-fractionalorganmotioncan limit theadvantageof highly conformal dose
techniques as IMRT due to target position uncertainty. A new strategy has been
proposedand investigated to track implanted fiducial markers during treatment on a
LINA C with an onboard kV imaging system by using simultaneouskV and treatment
MV beamimaging.

Method and Materials: A pelvic phantom implantedwith threegold cylindrical seeds
wastestedon a moving platform on a Varian Trilogy. Two phantomverification plans
for 3DCRT and IMRT treatments from real patientswere delivered on this phantom
while the platform was moving at different speeds. A new pattern matchingalgorithm
hasbeendevelopedto locatemultiple cylindrical fiducialson MV and kV images. Their
3D positionswere then calculatedfrom simultaneousorthogonalMV and kV imaging
results.

Results: Four issues were studied towardsthe clinical applicationof this method. 1)
Multiple methodswere adoptedto predict marker positionsand reducesearch regionsto
achieveananalysisspeedof 10 frame/second.2) ThekV andMV imageswereacquired
while the phantomwas moving at various speedsand fiducials could be successfully
detectedat a linearspeed of 1.6 cm/sor less. 3) VaryingMV field sizeandkV sourceto
imagerdistanceindicatedthatthedetection of fiducialson kV imageswasnot affectedby
the scattering from simultaneoustreatmentMV beams. 4) Predictionbased on relative
positions of fiducials was used to closely locate positions of fiducials blocked by a
multileafcollimator.

Conclusions:Thesefour studiespave theway to automaticallytrack nearly real-time 3D
positions of multiple moving fiducial markersduring treatmentbased on simultaneous
kV and MV imaging. It doesnot require extra hardware such as stereokV imaging
systemsandutilizes thetreatment beam to reducedose.


