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A special class of MonteCalo (MC)-basd dose alculation codesoptimized for photon and
electron bams in péent-specific geometrieshas invigorded interes in the use of MGbased
doe calwlations for ediotheapy treatment planning. In geneal, this class of “secord
generation” codes, iheding VMC++, XVMC, and DPM, aong others, employ ettron-step
algoithms that convergdaster, ie. fewer cone@nsedhistory stepsare reuired for the same
precision versus “first-geneation” codes(such asEGS and MCNP). These adances cowled
with the use of sophistited variance reduction techniges (eg. directional bremsstrahlung
splitting), have made it possite to peaform MC-based photon beam d®osdculations, in some
instancesof the ertire linear aceleratortreament head and patiegeometry, within mimites on
a shgle processor Conseuently, severalcommercial vendors havweleasd or ae curently in
the process of releasqn MC dgorithms for photon and/or eléon beam treatment planning.
With the impendingavalability of MC-based ds= alculation agorithms for routine clinical
treatmentplanning, it is inportant tha stratedes and parmdigms for dinical commissioning and
implementation of thessystans be formulated and discusseWe provide a review of AAPM
Task Graip ReportNo. 105(Med. Phys 34 (2007) 48181853), a docunent whichoutlinesthe
important aspects of a M@ase& dose ckulation algorithm from the basi@speds of theuse of
the MC method for radiion transport to the pplicaion of this approach in routine clinical
phaon andelectron leam tratment plaming.

Educational Objectives:

1. To provide an eduationd review of the physis of the MCmethodincluding disaisson
of the appioachesisal for couplal photon and lectrontransport.

2. Toreview the méhods used to improvihe MC simulation dficiency.

3. To briefly review the vendor trarsport codes currently used for clinical treament
planning

4. Todescribe the eévelopmat of beammodelsfor clinical treatment planning.

5. To discuss lhe factors associaté with MC dose calculation within the pgeentspecific

geometry such as ststical uncetainties, CT-numbe to material desity assigments

and reporting of dos¢o-medium vesus dos-to-water.

To discuss the issseasso@ted with expermental veification of MC algorithms

To briefly review the potentid clinical implicationsof MC calculated dos dstributions

To provide example timig compaisons of the major vendorMC codesin the clinical

setting
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