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CRITIRLIA AND TECHNIQUES FOR THREE~DIMENSIONAL TREATMENT PLANNINC WITH PIONS
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INTRODUCTION

The sbility to pradict a pivn dose distribution im o
objective of the clinical trials at LAMPF. Accurate predictions are essestial
for svaluation of pilon therapy. But sccurscy must be in the context of climtcal
wtilicty. That 4s, reasooadls spproximstions be nade in cslculations)
wethods 30 that treatmant plasning can proceed in s timely and efficient wmanner.
Ue present hare 3 fav of the techniquas and curreat developments used te sthieve
that objective.

patient (s & wmajer

sust

NETHOD OF DOSE CALCULATION

The treatwent-planning program PIPLAN calculaces s dose distribution by
swaming the contriburions of d4ndividusl pencil besss as they pass through
watious clinfcal upplianeu and pstient anstomy. One-dimensionsl depth dose
distridbutions for pemcil bdeams of sach type of incident particle and for each of
thsir dose components are pracalculated analytically in water smd include the
affects of inflight Additionally, a two-
disensions) distribution s precalculated for
eaitted by inflight snd stopping pion interacticns. Secondary muces from piom
decay are trested as o cupo.un psuedo-particle vith its own dose distridution.
Prisary alectron dose 1is cbzainad from f1ts to high-snergy electron depth—doss
curvas. Llong-rasge electrom dose from suon decay is odtsined from s separste

nodel during the dose sccumulstion process.

' For s given pancil besm, dosa 1s distridbuted {n depth ss s function of
weter-squivalent rangs along the incident trsjectory and than further
distributed tadially as & function of wmwultipls Coulomd scactering. & dose
calevlation then entaile sccumulating st sacd point of interest the amount of
beam and then dividing by the locel mass
trestnetit begss,

interactions, straggling, snd decay.

long zangs neutrons that are

snergy from esch iuncident pencil

To modsl the complex, nom-analytic, phase space of
or tTeys sre ussd as iaput to the

: density.
saasuraments of 4ndividusl trajectories
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Ln eny case ance ‘he > 1.8 .9 as:igned, cs.culstions can proceed and
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Fig. 10. For overlapping non-parallel beams, bolus~
thicknese distributions are obtained at sach point on
the patient surface. Ths thickness vhich optimizes
the dose distribution i{s not obvious.
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