AbstractlD: 6757 Title: An analysis of the time delay and relationship between external
sensor signals and internal organ motion for respiratory gated radiotherapy

Purpose: To edimatethe delaytime andreldionstip between external signalsandinterral organmotion

for respratay gatedradiotherapy

Methods and Materials: In 5 patients we measuredthe external regiratory sensor signak, which
included respiratoy volume, respiratoy temperature, and abdomiral displacenent with three sensors
(spiromdry, belttransdeer, andthermistor), andinternalorgan motion with the fluoroscopy To evaluae
the relationship of the intemal organ and exterral sensr signak, a linear least-squae fit wasperfformed
with two signak, andthe correlationcoefficient (R  values)wasdeermined. In order to testthe presace
of a time-varying phaserelationship,a unique crosscorrdation of the respratory motion sigrals and
intemal organ motion datawere performed.Crosscorrelationfunction (CCF) analyss allows for the

identification ard estimation of a phaseor time delay in two relatedsignals.

Resuts: The comelation coefficient of respratory signd showed that the intemal organ mation to
abdominaldisplacemat by piezo regiratory belttransduer exhibited high corrdation of 0.94 (range
0.980.85) with a standarddeviation of about0.06, wheres the respratory volume and tempeature to
organ mation was a poor correlaton (averaye 0.70, 0.71). The resut of respiratoy volume ard
temperatureshowsthe influenceof the phaseshift, regading time delayof 0.2- 0.4 s. Two sensorsignak

consdered the time delay carectiongenerdly correlatedvell with internal organmation.

Conclusion: This corrdation in this study can be usel to predct interral organmotion, basedon the
externalsensr signals If thetime delayof extemd sensorsignak wascorrectedcardully, the useof the
respiratoy sersa would improve the accuacyfor respiratorygatedradiotheapy. Thus,it is expectedthat

therespiratorysersorswill comeinto wider use



