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Accuracy comparison of Acuros XB algorithm, anisotropic analytical algorithm and Monte
Carlo algorithm in calculating doses of inhomogeneous tissues

LU Xiao-ping*, ZHANG Yi-bao?, WU Hao? YUE Hai-zhen
1. Department of Radiotherapy and Chemotherapy, First Affiliated Hospital of Jiamusi University, Jiamusi 154002, China; 2. Key Labo-
ratory of Carcinogenesis and Translational Research (Ministry of Education), Department of Radiotherapy, Peking University Cancer

Hospital, Beijing Institute for Cancer Research, Beijing 100142, China

Abstract: Objective To compare the dosimetric accuracy of Acuros XB algorithm (AXB), anisotropic analytical algorithm
(AAA) and Monte Carlo (MC) algorithm in calculating the dose of inhomogeneous tissues. Methods Based on Eclipse
planning system, two virtual inhomogeneous phantoms, water- lung-water phantom and water-bone-water phantom, were
created. Three fields of various sizes were set at gantry angle of 0°, with source skin distance of 100 cm. AXB, AAA and
MC algorithm were applied to calculate the percentage depth dose on the beam central axis. The relative differences
benchmarked to calculated results of MC algorithm were calculated. And the data of inhomogeneous tissues and high dose
gradient regions with depths from 4.5 cm to 15.5 cm were extracted for comparison. Results For AXB, the absolute values
of relative differences in three fields were respectively 4.186 +1.451, 0.834 +0.300, 0.726 +0.165 in water- lung- water
phantom and 1.694+0.374, 1.325+0.328, 0.343+0.244 in water-bone-water phantom. The corresponding values for AAA
were 6.679+4.694, 4.151+1.789, 4.353+2.546 in water-lung-water phantom and 3.270+0.826, 5.971+1.587, 2.406+0.574 in
water-bone-water phantom. Paired sample t test showed all differences were statistically significant (P<0.05). Conclusion
For the dose calculation of inhomogeneous tissues and its boundaries, the accuracy of AXB was close to that of MC
algorithm and better than that of AAA.
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a: Water—-lung—water phantom

b: Water—bone—water phantom
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Fig.2 Inhomogeneous phantom
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Fig.3 PDD comparison of three algorithm

AXB: Acuros XB algorithm; AAA: Anisotropic analytical algorithm; MC: Monte Carlo
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Tab.1 Relative deviation comparison between AAA and AXB

Field size Organ Algorithm Max (%) Min (%) Median Mean (%) Standard deviation
AXB 8.085 0.004 4.081 4.186 1.451
Lung
AAA 14.031 0.012 51957 6.679 4.694
3cmx3cm
AXB 2.837 0.025 1.775 1.694 0.374
Bone
AAA 4.700 0.050 3.221 3.270 0.826
AXB 1.245 0.001 0.890 0.834 0.300
Lung
AAA 7.102 0.010 4.826 4.151 1.789
10 cmx10 cm
AXB 2.065 0.003 1.392 1.325 0.328
Bone
AAA 8.585 0.005 6.223 5.970 1.587
AXB 1.037 0.022 0.760 0.726 0.165
Lung
AAA 8.554 0.009 4.753 4.353 2.546
30 cmx30 cm
AXB 2.007 0.002 0.308 0.343 0.244
Bone
AAA 4.250 0.029 2.485 2.406 0.574
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Fig.4 Relative deviation of two algorithms for different phantoms
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