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Purpose

In this work, we aim to buld an acarae dose calculatioalgorithmbased orhumen anatony-basd nodd usng Monte Calo simulation
for providing basic anderchmarkng datafor therapeuic protons.

Method and Materials

Both phantombased ad human anatomybased models were et The human anatomy model was developadrh VHP® at National
Library in Medicine The humananatany-basel model was but with 4 mm x4 mm x 4mmvoxel resolution withtotal over 6 nillion voxels for
describing thewhole baly. Each voxel was asgned physical propeies, ncluding densit and isotopiccompaition. MCNPX was used to
simulate the tangport and eergy depost to eachvoxd. An in-house dosirety software packge, Human Anatompased Morg Calo Dose
(HAMD) was develod to analysis the huge dos datasebased on Monte @rlo simulationandthe threedimensional dose mairwas super
positionedto the CT imageorrespndingly.

Results

The Morte Carlo simudtion provided very cloe agreemento the o widdy usedproton range-energy tables withaverage deptipeak
differenceless han 0.706 and-0.37% to CRU Report49 and Janni DNDT respectivelydim 40 MeV b 250 MeV energyange.

HAMD performed vell in proton treatment dse calculatim. HAMD offers very fiendly and fimiliar interface for physicians to
conveniently reiew a treatment planThe isodose les in trasvase, sadtal and coronal views provided very conforeh coverage to the
contousin lung.

Conclusion

The simulated proto rangeenergy table has been accuratly benchmarked compared to maasments The in-housedeveloped dose
algorithm HAMD performs very wélin dose calclation both in phartom-based and hman anatorpasedheterogeneityThe HAMD needs
furthervalidation by uing adlitiona humananatomybasedmodelsand specified beam source configtion. The longterm and loard objective
is to povide an extemeaccuate dog calculatiorbased on huan modelfor benchmarkinglinic treatment planning systems.



