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Comparison of dose distribution calculated by Monte Carlo algorithm and ray- tracing
algorithm for CyberKnife treatment of pancreatic cancer

CAO Yang-sen, YU Chun-shan, ZHANG Huo-jun, SUN Yong-jian
Department of Radiation Oncology, Shanghai Changhai Hospital, Shanghai 200433, China

Abstract: Objective To compare the dose distributions calculated by Monte Carlo (MC) algorithm and ray- tracing (RT)
algorithm separately in CyberKnife treatment for pancreatic cancer. Methods Totally, 50 pancreatic cancer patients treated
with CyberKnife were retrospectively analyzed. CT simulative location was carried out, and the planning target volume (PTV)
and organs at risk (OAR) were delineated. MC and RT algorithms were preformed separately for the dose calculation and
evaluation. The dose of PTV, conformal index (CI), new conformal index (nCI), homogeneity index (HI) and the dose of OAR
were compared between MC and RT algorithms. Results Small differences were found in PTV Dy, between MC and RT
algorithms, without statistical significance. Compared with RT algorithm, the CI and nClI calculated by MC algorithm reduced
by 0.01, and the volume dose of stomach, duodenum, jejunum, ileum and spinal cord reduced by 0.61, 0.53, 0.60, 0.68 and
1.10 Gy, respectively, with statistically significant differences. Conclusion The difference in PTV Dy, between MC and RT
algorithm in CyberKnife treatment for pancreatic cancer is not significant. Compared with MC algorithm, the dose of stomach,
duodenum, jejunum, ileum and spinal cord are overestimated by RT algorithm.
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Tab.1 Dose difference in PTV between RT algorithm and MC algo-
rithm (=50, Mean+SD)

Algorithm PTV Du/Gy CI nCI HI

RT 38.13+1.68 1.14+0.06 1.26+0.07  1.42+0.06
MC 38.06+1.61 1.13+£0.06  1.25+0.07  1.424+0.06
t value 1.00 2.68 3.93

P value 0.32 0.01 0.00

PTV: Planning target volume; -: No difference; RT: Ray- tracing; MC:
Monte Carlo; CI: Conformal index; nCIl: New conformal index; HI:

Homogeneity index
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Tab.2 Difference between dose of organs at risk calculated by RT algorithm and MC algorithm (n=50, Mean+SD)

Jejuno-ileum/Gy Stomach/Gy Duodenum/Gy Spinal cord/Gy
Algorithm
D Dsec D Do | D Dsec Digee | D Dosec
RT 20.754£3.52  15.34+2.72  22.02+4.83  13.9842.78 18.63+4.65 10.74+3.25  8.8842.88  6.06+1.56 5.61+1.38
MC 20.3943.58  14.66+2.80  21.78+4.92  13.374+2.87 18.37+4.77 10.21£3.39  8.28+3.01  5.00+£1.52 4.51+1.33
t value 6.58 11.92 3.56 11.43 4.13 10.46 12.15 24.15 25.37
P value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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