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PROTON COMPUTED TOMOGRAPHY

Medncal Center (LLUMC) and the Santa Cruz lnstutute for Particle P
information collection and processing are addressed. Highlights of recent

are presented.
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etical advancements and hardware de\felopments for proton tracking
proton paths in materials and subsequent image reconstruction methods
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Uncertainties in Proton Thera

= Target definition

* Target motion: Intrafraction motion, Interfraction
motion

* Dose localization relative to target & critical
structures: Lateral boundaries; distal boundaries; electron
density distribution; biological effectiveness

Image-Guided Proton Beam RT: Ingredients for

Success

« Clear delineation of gross tumor volume(s) (GTV)
within clinical target volume (CTV)

= Precise target localization in the treatment room

= Control of target motion (intra- and inter-fraction)
« Exact calculation of proton beam range

Why Proton CT and not Cone Beam CT with X-rays?

*The accuracy of X-ray CT generated electron
density maps is inherently limited

* Precise calculation of beam depth requires
accurate density maps

« Cone Beam CT with X-rays for daily verification is
dose-intensive and limited by sampling artifacts

= Proton cone beam CT is more dose efficient

= Proton cone beam CT has no artifacts
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HARDWARE DEVELOPMENT OVERVIEW THE MoOST LIKELY PATH

Plane 1, 2 .. Plane 3, 4

Hardware:

Modular
Commercial (amap)
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