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

Purpose: To investigatethefeasibilityof ultrasoundimagingfor tumor localizationandrespiratorygating for thetreatment of liver
metastaseswith radiotherapy.

Method and Materials: An ultrasound-guidedtrackingand gating systemwasdevelopedfor stereotactic bodyradiotherapy.We use
anexisting infraredmarker systemto tracka movingultrasoundprobewhich is obtaining imagesof targetmotion throughout the
respiratorycycle.Thereconstructedultrasoundvideoof targetmotion in room coordinatesis displayedwith thetreatmentbeam
projection on theimagingplaneto determine optimum gating levels.
To investigatethesystem,a phantomwasconstructedto model therespiratorymotionof a liver tumor andalsoto enable imaging with
ultrasound andkV x-rays for comparison purposes.Ultrasound videoandorthogonal localizing x-ray imageswere takenof thesame
moving tumor model. We comparedthe timing to anexisting clinical system.

Results:Ultrasoundhasa bettersoft tissuecontrastthanx-rayand is capableof producing up to 26 fpsvideo. We measureda time
delay of 22 ± 11 msat 2.4s period,and30 ± 25 msat 4.8s period of breathing motion. Thesamefiguresfor theclinical x-raysystem
were81± 29 msat 2.4s,and5 ± 18 ms at 4.8 s period. This wascomparable to our system’s delay.Noneof themeasureddelaysin
our systemwould compromiseplanning margins,the largestobserved errorextendingto only 1.1 mm.

Conclusion: An ultrasound-guidedtracking andgating systemand a moving phantomwasdeveloped. Theimagequalityandtiming
delay of thesystemwasequivalentto thatof anexisting clinical solution.Furtherinvestigation neededto apply three-dimensional
gatingsignal andto testimaging on actualpatientsbeforeclinical application.
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