AbstractlD: 8910 Title: A Mesh-Based Anatomical Deformation Method for Creating Size-
adjustable Whole-body Patient Models.

Purpose Whole-body patient models are neededfor the as®ssnent of organ doses in various CT
imaging ard externalbeamradiationtreament procedues. The Boundary REPesenttion (BPRE) type
of geoméry offers greatercontrd overthe andomical shape and tissue/orgarnsurfacescould be flexibly
deformal. Currentlytediousand time-conaiming mantal adjustmenis necessaryT his paperdiscussesn
automaticmodeling method recently develgped to createtwo adjustableadult male and female mesh
modelswith dynamicallydeformableorgans

Method and Materials: The algaithm for the developmentof the deformableRPI1 Adult Male/Female
phaatons was implemented by MATLAB® 7.4 The amatorical medi models were based the
Anapbmium™ 3D modds whoseorgan geometrieswere morphedto agreewithin 0.5% with the ICRP
reference male and female organ volume/massdata. These mesh mormphing algoithms were usedto
automaticaly premodify the datasetto hawe unique meshinformation in eachof organboundariesand
deform the whole medes basedon the ICRP volume/massrefererce without unwanted surface
overlaping throughthe specialmeshoverap avoiding process.After the deformationsthe RPI Adult
Male/Femalemeshmodels were transformed to the solid geametriesthrough the voxelization proces
with 3.2 mmand3.0 mm, respectively

Results: Thesephantans havebeenusedby transforming the solid geometresinto the voxel domainthat

is compatiblewith well-validatedMonte Caro radation trarspat simuations sucdh as MCNP, EGSrc

and GEANT4codes Through these meshdeformation algarithms, complicated bone (cavty, spongiosa,
and cortical bones)and muscle structures have been descibed in the RPI Adult Male/Fema¢ mesh
models.

Conclusion This study has demorstratedthe feasihility to createdefamalde RPI Adut Male/Female
phantoms. These phantomswill be applied to various applications of including person specific
adjugmens dependedn age weight,and height changs.



