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ABSTRACT

The purpose of this study is to assess the usefulness of IR to compensate for uncertainties in inserting high
density artificial objects in radiation treatment planning in the 3D-CRT treatment technique. CT images of the
subjects with phantom and titanium inserted were obtained from images without IR and images with IR, and the
dose evaluation factors HI, MU and volume evaluation factors Volume and PCI were compared. The results of
the stainless steel and titanium phantom experiments showed that the volume of high density artificial material
was reduced by 4.850% and 11.456% respectively when applying IR. MU decreased 0.924% and 1.181%. HI was
down 0.106% and 0.272%. PCI decreased 0.358% and 0.867%. When IR was applied to CT images of subjects
with vertebroplasty, Femur alignment pin and wrist alignment pin, the volume of artifacts decreased by 47.76%,
23.841%, and 49.339%. MU also decreased 0.924%, 0.294% and 1.675%, while HI decreased 1.232%, 0.412%
and 1.695%. PCI decreases 4.022%, 0.512%, and 13.472%. In conclusion, When IR was applied to 3D-CRT
treatment plan, both dose and volume in phantom and subject case with high density artificial insert were

reduced.
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Fig. 1. CT Simulation Equipment (A) and Circular
Column Phantom (B) used in this study, and Steel
Girdle Fixed Phantom (C).
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Table 1. Results of experiments in Phantom
(unit: cc, MU, %)
Material
el Vv PCI D, HI Total MU
IR 15.89 120.66 1.632 37.59 1.253 429
Stainless NON IR 16.70 120.80 1.638 37.63 1254 433
Pgr;g‘r“ -4.850% -0.116% -0.358% -0.106% -0.106% -0.924%
IR 64.38 118.51 2.163 36.67 1.222 502
Cylinder shape NON IR 72.71 119.33 2.182 36.77 1226 508
1tanium
Pgrrig;‘t -11.456% -0.687% -0.867% -0.272% -0.272% -1.181%
Table 2. Retrospective analysis result
(unit: cc, MU, %)

Material

s Vry PCI D, HI Total MU
IR 23.00 1201.60 1.442 32.88 1.096 429

Vertebroplasty NON IR 44.03 1237.30 1.502 33.29 1.110 433
Pgr;g‘r“ -47.763% -2.885% -4.022% -1.232% -1.232% -0.924%
IR 43.19 1744.68 3.941 33.82 1.127 339
Femur alignment pin NON IR 56.71 1764.07 3.961 33.96 1.132 340
Pgrrgg‘r“ 23.841% -1.099% -0.512% -0.412% -0.412% -0.294%
IR 1.15 198.78 1.520 40.6 1353 411
Wrist (radius) NON IR 227 202.65 1.757 413 1377 418
alignment pin
Pgrrfg?t -49.339% -1.910% -13.472% -1.695% -1.695% -1.675%
[Note] Material Volume(cc) : Measured value of inserted high density artifact, V- @ Volume of prescribed dose, PCI : PCI = VTy * VpTy / (PNT)Y, Ds : Dose into
the Volume 5%, HI : Factors evaluating dose uniformity in PTV, MU : Radiation dose equivalent to one of 10 partial surveys
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