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Comparison of dose calculation by two Monte Carlo formulas under different uncertainties in

treatment of lung cancer
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Clinical Medicine, Medical School of Nantong University, Nantong 226001, China

Abstract: Objective To compare the variations in dose calculation by per calculation (PC) formula and per control point (PCP)
formula of Monaco treatment planning system under different uncertainties in the treatment of lung cancer. Methods Target areas
and organs-at-risk (OAR) were contoured in Monaco treatment planning system after CT-simulation based localization for 19
patients with lung cancer. Final dose calculation was carried out by PC formula and PCP formula under the uncertainty of 3%,
ins Dinae OF
PGTV and PCTV, the D,..., Do Vs, Vi, Vypand V;,of the whole lung, and the D, of spinal cord. Results The order of the
uncertainty of calculation results by Monte Carlo formulas in Monaco treatment planning system was as followed: PCP_0.1%<
PCP_0.3%<PCP_1%<PC _0.1%<PC_0.3%<PCP_3%<PC_1%<PC 3%. With the dose distribution of PCP_0.1% as the gold
standard, the maximum errors of PC_3%, PC 1%, PC_0.3%, PC 0.1%, PCP_3%, PCP_1% and PCP_0.3% was 3.531%, 0.925%,
0.243%, 0.103%, 0.424%, 0.056% and 0.006%, respectively. Conclusion When designing a lung cancer treatment plan with

1%, 0.3% and 0.1%. The dosimetric indexes of target areas and OAR were compared, including the D, D,,, D;, D, D,

Monaco treatment planning system, 0.3% uncertainty in PC formula is recommended to achieve better dose calculation accuracy

and clinical efficiency.
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Tab.1 Differences in the dosimetric indexes of PGTYV calculated by different formulas under different uncertainties (Mean+SD)

28 PC 3% PC 1% PC 0.3% PC 0.1% PCP_3% PCP_1% PCP_0.3% PCP 0.1%
Dy/cGy  4973.84:1325 5004.62+8.62 50132548.02 5014.56+8.15 5012.9548.14 5015524826 5015.59£8.61 5015.6248.57
Pl 0.000* 0.000* 0.000* 0.001% 0.000* 0.614* 0.654 =
Do/cGy  4951.99436.92  5002.56+32.04 5020.98+£32.42 5022.09431.55 5019.04+30.74 50242043163 5024.74+31.47 5024.89+31.49
Pl 0.000* 0.000* 0.002* 0.008* 0.000* 0.034* 0.371 -
DJ/cGy  5244.67460.64 5215.42459.92 5205.75460.22 5203.47461.07 5205.08+60.82 5202.69+61.02 5202.30+61.15 5202.29+61.18
P 0.000* 0.000* 0.000* 0.004* 0.000* 0.031* 0.897 -
D/cGy  5302.86+68.96 5259.19470.03 5243.14+70.83 5239.71471.35 524321+71.65 5238.64+71.53 5237.83+71.67 5238.09+71.91
PfH 0.000* 0.000* 0.000* 0.004* 0.000* 0.123 0.184 .
D,./cGy 4690.71+77.89 4 789.65:85.85 4 807.60495.86 4 809.21495.16 4 800.47+89.70 4 808.98+92.78 4 808.70+95.43 4 808.69+95.98
Pl 0.000* 0.002* 0.073 0.648 0.033* 0.904 0.992 =

D, /cGy 5513.18£113.42 5373.74486.31 5337.08+88.58 5330.61490.16 5347.71497.78 5324.82495.42 5 325.43493.49 5325.13493.76
P 0.000* 0.000* 0.005* 0.044* 0.000* 0.871 0.819 -

#7815 PCP_0.1% L5, P<0.05

(3%.1%.0.3%.0.1%) ) PCTV 7l & H A 45 - W3 2.
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Tab.2 Differences in the dosimetric indexes of PCTV calculated by different formulas under different uncertainties (Mean+SD)

28 PC 3% PC_1% PC_0.3% PC _0.1% PCP_3% PCP_1% PCP_0.3% PCP_0.1%

4603.90+ 4 603.88=
DysfeGy 4589558382 45999848100 4602748147  460569:80.65 46033448143 46037958144 o136
P 0.000* 0.000* 0.002* 0.309 0.059 0.559 0.755 -

4666.64+ 4 666.66=
Dyy/cGy 4 638.05+144.63 4 659.30+138.67 4 665.05:140.05 4 667.214140.01 4 665.61+139.41 4 666.60+139.64

139.42 139.49

P 0.000* 0.000* 0.015% 0.142 0.189 0.832 0.889 -

5168.70= 5 168.65+
DJcGy 51954546128 5176615815 5 170.86457.75  5169.64£58.06 51705045824 5168.945833  ~ 5519
PfH 0.000* 0.000* 0.000* 0.006* 0.000* 0.056 0.402 -

521475+ 521482+
D/eGy 52649346902  5230.10467.54  S2I859+67.00 52162146814 52180046783 52152246802 6519
P1H 0.000* 0.000* 0.000* 0.004* 0.000* 0.154 0.612 -

4076.53:  4076.53=
D,,/cGy 4033.004397.13 4061.82+411.86 4079.10+416.85 4 075.59+419.34 4 077.58+418.66 4 077.13+417.75

419.02 418.94
PfH 0.004* 0.009* 0.076 0.753 0.253 0.812 0.990 -
D,/ 532543+  5325.13+
5513.18£113.42 5373.74486.31  5337.08488.58  5330.61£90.16  5347.71497.78 5 324.82495.42

Gy 93.49 93.76
P 0.000* 0.000* 0.005* 0.044* 0.000* 0.871 0.819 -

*XR5 PCP_0.1% H.#¢ , P<0.05
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Tab.3 Differences in the dosimetric indexes of organs—at—risk calculated by different formulas under different uncertainties (Mean+SD)

[0S & e PC_3% PC_1% PC_0.3% PC_0.1%  PCP_3% PCP_1% PCP_0.3% PCP_0.1%
1213.58+ 121355+ 1213.54 121352+ 1213.52+
B D,../cGy 1213.97+288.82 1213.50+288.52 1213.52+288.52
288.52 288.48 288.52 288.49 288.51
PlE 0.111 0.810 0.958 0.023* 0.571 0.399 0.940
5259.64=  5272.14+ 525949+ 525638+ 5256.55+
D,./cGy 5410.02£139.12 5305.17£108.92 5267.35+101.91
97.55 105.03 97.28 99.29 98.47
P 0.000* 0.000% 0.001* 0.131 0.004* 0.029* 0.832
57.60% 57.60+ 57.60+ 57.60+ 57.60+
V% 57.63+11.93 57.59+11.93 57.60+11.93
11.93 11.93 11.93 11.93 11.93
P 0.166 0.003* 0.706 1.000 0.331 0.083 0.578
46.59+ 46.59+ 46.59+ 46.59+ 46.59+
V% 46.61+£11.22 46.58+11.22 46.59+11.22
11.22 11.22 11.22 11.22 11.22
PiH 0.087 0.156 0.716 0.057 0.682 0.542 0.667
V,o/% 20.15+5.03 20.15+5.03 20.14+5.03  20.14+£5.03  20.14+5.03 20.14+£5.03 20.14+5.03 20.14+5.03
P 0.579 0.260 0.331 0.015* 0.625 0.163 1.000
V,/% 8.41+3.20 8.4043.20 8.40+3.19 8.40+3.19  8.40+3.19 8.40+3.19 8.40+3.19 8.40+3.19
PlE 0.313 0.331 1.000 0.071 0.205 0.818 0.553
. 2817.86+ 281885+ 2818.77+ 281749+ 2817.46+
il D,./cGy 2 842.59+339.32 2823.79+337.92 2 824.29+338.74
340.20 343.70 339.33 340.15 339.74
P{E 0.003* 0.166 0.003* 0.784 0.493 0.045 0.945

*FR”5 PCP_0.1% 4, P<0.05
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