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Comparison of dose distribution calculated by two optimization models of Monaco system in
volumetric modulated arc therapy for prostate cancer
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Abstract: Objective To compare the variations in the dose distribution calculated by Pareto and Constrained optimization
models of Monaco treatment planning system for prostate cancer. Methods Target volumes and organs at risk (OAR) were
contoured in Monaco treatment planning system after CT simulations for 20 patients with prostate cancer. Doses were
optimized and evaluated by using Pareto and Constrained optimization models under the same parameters. The dose of target
volume and OAR, conformal index (CI) and homogeneity index (HI) were compared between the two optimization models.
Results Maximum dose (D) and mean dose (Du.) of planning gross target volume (PGTV) and planning clinical target
volume (PCTV), and HI were significantly lower in Pareto optimization plan compared with Constrained optimization plan (P<
0.05). Compared with Constrained optimization plan, Pareto optimization plan achieved better CI, larger irradiation volume
covering the prescribed dose of PCTV D, PGTV, PCTYV, increased V3, and V4, of rectum, lower D,... of bladder, rectum and
intestine, and decreased monitor unit (P<0.05). Conclusion Pareto optimization model of Monaco treatment planning system
is recommended in volumetric modulated arc therapy for prostate cancer to achieve better dose distributions.
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%1 Constrained fi £ 5 Pareto AL HIEER FIBFZEF (n=20, T+ )

Tab.1 Dose comparison of target volumes in Constrained and Pareto optimization plans (n=20, Mean+SD)

Target volume Parameter Constrained Pareto t value P value
PGTV D../Gy 55.27+0.87 54.57+0.75 3.67 0.002
D,/ Gy 48.57+0.65 48.56+0.57 0.10 0.920
Duea/Gy 51.81£0.63 51.51+0.46 3.53 0.002
Vs/% 97.60+2.02 96.69+2.07 2.70 0.014
Vsi/% 2.71+6.89 0.36+0.62 1.62 0.123
CI 0.52+0.14 0.61+0.11 -5.42 0.000
HI 1.05+0.01 1.05+0.01 2.52 0.021
PCTV D.u/ Gy 55.27+0.87 54.57+0.75 3.69 0.002
D.i/Gy 38.38+2.64 39.89+2.20 -4.89 0.000
Diea/ Gy 47.62+0.65 47.39+0.58 4.00 0.001
Vis/% 95.76+1.27 96.04+1.34 -2.40 0.027
V% 5.174£22.30 0.02+0.04 1.03 0.315
CI 0.79+0.05 0.81+0.05 -5.01 0.000
HI 1.13+0.02 1.12+0.02 3.94 0.001

PGTV: Planning gross target volume; PCTV: Planning clinical target volume; CI: Conformal index; HI: Homogeneity index

2 Constrained {5 Pareto (R B OARFIZFEEF (n=20, T+ )
Tab.2 Comparison of OAR dose in Constrained and Pareto optimization plans (=20, Mean+SD)

OAR Parameter Constrained Pareto tvalue Pvalue
Bladder Du/Gy 54.05+1.02 53.26+0.93 3.59 0.002
Diea/ Gy 38.414+2.85 38.3943.05 0.09 0.931
Va/% 96.54+3.54 96.91+4.16 -0.60 0.553
Vi/% 75.13+10.67 74.95+11.28 0.42 0.678
Vaul% 51.55+12.27 51.26+12.68 0.46 0.648
Rectum D/ Gy 53.79+0.70 53.05+0.62 3.82 0.001
Duea/ Gy 37.28+3.56 37.73+3.66 -1.76 0.094
Vao/% 93.43+8.20 93.1849.58 0.44 0.666
Vi/% 77.36+15.01 79.19+15.07 -2.32 0.031
Va/% 48.29+17.81 51.60£17.61 -2.30 0.033
Intestine Dua/ Gy 51.54+1.22 51.17+1.24 2.06 0.049
Dye/ Gy 27.46+6.29 27.25+6.14 1.03 0.316
Vil% 22.53+9.48 21.99+9.44 1.12 0.275

OAR: Organs at risk
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Tab.3 Difference in monitor unit between Constrained and Pareto

optimization plans (n=20, Mean+SD)

Item Constrained Pareto tvalue Pvalue
Segment 164.55+12.75 167.80+£17.68 -1.20 0.246
Monitor unit 1 032.44+132.99 988.57+£140.14 5.34 0.000
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