AbstractID: 7324 Title: Development and evaluation of an ultrasound-guided tracking
and gating system for radiotherapy of liver metastases

Purpose: To investigatehefeasibilityof ultrasoundmagingfor tumor localizationandrespratorygating for thetreamert of liver
metastaeswith radichempy.

Method and Materials: An ultrasoundguidedtracking ard gaing sysemwasdevelopedor stereotactic body radiotherapyWe use
anexising infraredmarker systento trackamoving ultrasoundprobewhich is obtaining imagesof targetmotion througtout the
respiratorycycle. Therecorstiuctedultrasoundvideo of targetmotionin room coordiretesis displayedwith thetreatmenbeam
projedion on theimaging planeto determne optimum gating levels

To investigatehe systema phantomwasconstrucedto model therespiratorymotion of aliver tumor andalsoto erable imaging with
ultrasound andkV x-rays for compaison purposesUltrasoun videoandorthogoral localizing x-ray imageswere takenof thesame
moving tumor model We comparedthe timing to anexisting clinical sysem.

Results: Ultrasounchasa bettersotft tissuecontrasthanx-ray and is capableof produdng upto 26 fpsvideo We measiredatime
dday of 22 + 11 msat2.4speriod,and30+ 25 msat4.8s period of breahing motion The samefi guresfor theclinical x-ray system
were81+ 29msat2.4s,and5 + 18 ms at4.8 s peaiod. Thiswascomparabe to our sysems delay.Noneof themeasuredielaysin
our systemwould compomiseplanning margins the largestobserve errorextendingo only 1.1 mm.

Conclusion: An ultrasounl-guidedtracking andgating sysemand a moving phantomwasdeveloped Theimagequality andtiming
dday of the systemwasequivakntto thatof anexising clinical solution. Furtherinvestgaion neededo apply threedimensional
gatingsignal andto testimaging on actualpaientsbeforeclinical applicaton.
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