AbstractlD:4405Title: Accurae dosemeasirementsin heterogeneoyshantoms

The human body consists of tissue types that have radiological propeties that are
differentfrom water. Theseinclude for example, lung, bone,andord cavities.Presence
of such tissuetypes and cavities in the treatment fields of high-eneggy photon beams
creates potential dosimetricproblans. For inhomogaaties with densityless thanthat of
waterelectonic disequilibriumsituaions canbe severe. Lateralelectronicdisequilibrium
is preert for smallfield sizes (i.e., 5 cmx 5 cm) andhigh energybeans (i.e., 15MV) in
a low densty inhomogendty such as lung. Perturbationsat air-tissue interfaces are
complexto measureor cdculate dueto lack of electronequilibrium. The trerd of data
publishedin the literature show that for low densitymediai) dosegenerallyincreags
beyondthe depth of dosemaximum; ii) build-up and build-down regionsexist within
tissue nearthe low density media-tissueinterfaces the severityof theseeffectsincrease
with increasingenergyanddecreasingfield size iii) the penumbraincreaseswith energy
in the regon of low dengty region For high densitymedia the doseis foundto decreas
beyondthe depthof dosemaximum.

Thedosimetriceffectsof theseheteogeneousissuebhecomeesvenmorecomplicatedor
IMRT beans. Thisis becaisei) smallradigion beamsare inherently diffi cult to meaure
i) standardion chambershavedimensionsthat are large compaed to the beam anddo
not havethe spatal resolutionstha are needel to resolve the narrow centralregion of
uniform doseandthe shap dosegradientregionsof the penumbraandiii) the chambers
may havea doseratedependence.

The dosinetric impact of the presence of heterogeneousssuesin megavoltge photon
beamshavebeenaddressedwith varying degreesof succesdyy variousinvestigatorsi)
experimental} by theuseof spedally designedonizaion chambes, film, TLD andother
dosmetersin specidly constucted phantomsii) theoreticdly by the devdopment of
varousdosecalculationalgorithmsandiii) by the use of MonteCarlo simuldion.

Eduational Objectives:
Developanappreciatiorof

1. the challengesinvolved in accurate dose measurementsin heterogeneous
phantons

2. the clinical implementaion of the resultsof such measirements,various dose
calaulation algorithms and/or Monte Carlo smulationsto various diseasesites
thatinvolve the preene of varioustypesof heterogeeoustissues.



