AbstractlD:9210Title: Phaseanddisplacenentincorporatednodelfor determinatio of
tumor positionwith the berathingsurogae (RPM)

Purpose:

Breathing surrogate such as RealTime Postion Monitor (RPM), is most
commonlyusedto predict internal motion due to the difficulties in directly measuring
intemal motion. In this study, to aacount for both linear correlateddispla@ment and
possible phaseshift between RPM signal and internal organmotion, a new model that
incomporatesboth displacementand phaseof RPM signalwas proposé andits accuracy
wasestimded andcompared with that of othermodels.

Methods and Materials:

The diaphragm motion was traced from fluorosoopic lung proceduresfor 10
patients with respratory surrogatesignalsacquied simultaneouslywith RPM systen
which tracks motion of reflective maikers mountel on the abdomenwith an infrared
sensitve cameraTo esimatethe digphragmmotion,a generallinear functionusingRPM
displa@mentas the input, a 6™ order polynomial using RPM phaseas the input, and a
new model we proposedas the weighted sum of the previoustwo, usng both RPM
displa@mentandphaseaspaameterswereused. Leastsquae fitting wasappliedfor all
the threemodelsrespective) to derive the correspondingparameterskRespiratorygating
(30% duty cycle) was peformed retrogpectively based on the three diaphiagm motion
trajecbriesfrom the three models,and 95" percentie residualmotion was evaluatedfor
eachpaient. Also, deviationsof the estimatedtrajectoryfrom the true trajectorywere
calculatedas 95" percantile tracking error for each model. Pairel t-test was performed
andp<0.(® wasdeteminedsignificant.

Resuls and conclusions

All of the 10 patientsdenonstatedsignificantly smallertrackingerror (~1.5mm,
p<0.05)andresidualmation (~1.2mm,p<0.05)when usng the new model compared to
the other two, indicding that this new model is more effedive in estimaing the
diaphmgmmotionfrom breathingsurrogatg RPM) signalscomparedto the modelsusing
eitherRPM displacenentor phaseastheonly parameter.



