AbstractID: 7385 Title: An algorithm to break patient respiratory tumor motion data into
individual cycles

Purpose: As more tecmiguesto monitar or compensatefor patientrespiratorymotion before or

during radiation treatmen are used, andyzing the motion also becomesimportant. The starting

pointto analyzetherespiratoy motion daais breakng it into individual respratory cyclesto obtain
the information on the motion, such as peakto-trough distanceand period The purposeof this

study was to developa robust algorithm to separatepatientrespratory motion datainto individual

respiratorycyclesard to ted it with alargedatasenf patientregiratory tumor motion.

Method and Materials: The 3D tumor mation datafrom 160 treatmen fractionsfor 46 thoracic
and abdominal cancerpatierts treakd with Cyberknfe Synchrony systemwas used. From the
filtered motion datg smoothed curve (snoothed by moving averageof 25 points) and a baselire

(smootled by moving averageof 200 points) were generatedand the intersctionsbetweenthes

two curveswere seached. Startingfrom the intersectionwhere breathng is from a trough to a

peak, a peakpointwasdetermired asa maxmum point betweeradjacenintersetions,andatrough
point was determinedas a minimum point betweennex adjacentintersections Peakto-trough
distarce and peakto-peakpeliod wascdculated

Resultsand discussion By usingthe smootled dataanda baselinegvenvery irregularrespirabry

tumor motion was correctly sepaated into individual cycles. However, there are sone outliers
where the algorithm failed to deteamine correct peak and trough points For 160 treatment
fractions, mean,minimum, andmaxmum valuesof meanrespratory peakto-trough distancewere
0.47cm, 0.02cm, and 1.44 cm, andthoseof meanrespratory peakto-peak period were 3.79 sec,

2.18sec, and6.37sec.

Conclusions: Thisrobug, generalalgorithm is usdul to breakpatiert respratory tumor mation data
into individual cycles,thusenaltes usto obtaintheinformationon the respiratorytumor maotion.



