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Purpose: To give betterrepresentation of a patientanatomy, theBREPmethodswas
used to design virtual patientswhoseorgansizesand locationscan be adjusted for
virtual calibrations.
Materials and Methods: From the RPI Adult Male meshmodel which has over
140 organsor tissues, a voxelized phantomcontaining over 22 million voxels of size
of 3.2mm × 3.2mm × 3.2mm was created. With a Monet Carlo simulation
interface, the mesh model was adjusted to match the patient whose body shape,
weight and height were known. Geometrical descriptions of the RPI Adult Male
phantom and a HPGedetector wereportedinto the MCNPX code to simulate typical
whole-bodyandlung countingscenarios. Thecounting efficienciesof theRPI Adult
Male werecalculatedandcompared to thoseof theNORMAN, BOMAB andLLNL.
Results: The RPI Adult Male’s whole-body counting efficiencies differed from
NORMAN’s and BOMAB’s efficienciesby 1% to 8% overenergiesfrom 105to 1460
keV. A comparison of the lung counting efficiencies of the RPI Adult Male and
NORMAN founddifferencesof 341%at 17.751keV, 66%at 26.345keV, 20%at 45.6
keV, 13% at 59.541keV, and 2% ~ 9% at energies from 80.997 to 1332 keV. The
difference between the RPI Adult Male’s lung counting efficiency and LLNL’s
efficiencyis muchgreater, from 24%at 1332keV to 2290%at 17.751keV.
Conclusions: The whole-body countingefficiencies of the RPI Adult Male are in
good agreementwith those of NORMAN and BOMAB. This suggests that the
BOMAB maybeacceptableto simulateworkerswith similar size,weight andheight.
Notably different lung counting efficiencies were observedof the RPI Adult Male,
NORMAN and LLNL. For more accurate internal dosimetry, the deformableRPI
phantomswill bevery useful,especially whenaidedwith partial-bodypatient-specific
parameters.


