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A Comparative Study on the Dose of GEANT4-DICOM to TPS
for High-Energy Radiation Treatment
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Abstract Radiation therapy is one of the beneficial choices in the treatment of cancer, This is a comparison of TPS(Treatment
Planning System) and GEANT4-DICOM, which should be preceded by the best radiation therapy. A treatment plan for prostate
cancer was established with Eclipse and the point doses 366.1 ¢Gy, 189.1 ¢Gy, 213.4 ¢Gy, 127 ¢Gy, 105.7 ¢Gy of any five
prostate, bladder, rectum, right femoral head and left femoral head were identified. GEANT4-DICOM simulation showed that
the results of Eclipse and £ 2% dose error were confirmed, The monthly X-ray output agreement management value recommended
by TG-142 is £ 2%, which means that the experimental results can be meaningful. In conclusion, GEANT4-DICOM is an infinite
way to obtain more extended dose information once the time constraints are overcome in the simulation,
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DICOM (Digital Imaging and Communication
in Medicine)
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Fig. 1. CT Calibration curve

(b)
Fig. 2, dcm file in the Rando phantom pelvic CT (a) and
g4dcm file converted to GEANT4 geometry (b)
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3. GEANT4 (GEometry ANd Tracking)
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Table 1, Photon fluorescence spectrum by energy section of varian clinac 10MV

E MeV) Varian (10MV) E (MeV) Varian (10MV)
0.250 0.181E-04(1.30%) 5.750 0.289E-04(0,66%)
0.500 0.845E-04(0,53%) 6.000 0,274E-04(0,68%)
0.750 0.109E-03(0.45%) 6.250 0.254E-04(0.70%)
1,000 0.111E-03(0.43%) 6.500 0.236E-04(0,73%)
1,250 0.111E-03(0.43%) 6.750 0.216E-04(0, 74%)
1,500 0.109E-03(0, 43%) 7.000 0.200E-04(0,77%)
1,750 0.102E-03(0.44%) 7.250 0.185E-04(0,80%)
2,000 0.949E-04(0, 44%) 7.500 0.171E-04(0,83%)
2,250 0.879E-04(0,45%) 7.750 0.156E-04(0,87%)
2,500 0.813E-04(0,46%) 8.000 0. 143E-04(0,90%)
2,750 0.750E-04(0,47%) 8.250 0.132E-04(0,92%)
3.000 0.689E-04(0,49%) 8.500 0.119E-04(0,99%)
3.250 0.635E-04(0,50%) 8.750 0.106E-04(1.03%)
3.500 0.588E-04(0.51%) 9.000 0.917E-05(1.08%)
3.750 0.542E-04(0.52%) 9.250 0.803E-05(1.17%)
4,000 0.500E-04(0,53%) 9.500 0.668E-05(1.28%)
4.250 0.465E-04(0,56%) 9.750 0.553E-05(1.39%)
4,500 0.430E-04(0.57%) 10.000 0.408E-05(1.64%)
4.750 0.396E-04(0,59%) 10.250 0.253E-05(2.03%)
5.000 0.364E-04(0.61%) 10.500 0.998E-06(3,21%)
5.250 0.342E-04(0.62%) 10.750 0.120E-06(9.21%)
5.500 0.318E-04(0,64%) 11.000 0.307E-08(57.74%)
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Fig. 3. GEANT4-DICOM image in progress
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Fig. 4. Eclipse treatment planning image of the Rando phantom
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Fig. 5. Percent depth dose of Eclipse and GEANT4-DICOM

Table 2, Relative

values based on the prostate and the dose of each part of Eclipse and GEANT4-DICOM

Eclipse Relative Value GEANT4-DICOM Relative Value
Prostate 366.1 1 47241x10° 1
Bladder 189.1 1.9360 24322x10° 1.9423
Rectum 213.4 1.7155 27415%10° 1.7232
Rt, Femur 127 2.8827 16351x10° 2.8892
Lt, Femur 105.7 3.4636 13608x107 3,4715
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