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Comparison of Different Dose Calculation Algorithms in Intensity—Modulated Radiotherapy Plans

for Advanced Cervical Cancer
ZHOU Yun-long
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Abstract: Objective To compare the dosimetric differences of three dose calculation algorithms in CMS XIO 4.8 treatment planning system for
advanced cervical cancer.Methods The intensity —modulated radiotherapy plan of 25 patients with advanced cervical cancer who received
radiotherapy from January 2018 to December 2020 in Jiangyou Second People ‘s Hospital was selected. All of them were the default S algorithm of the
system. Under the premise that the setting conditions such as field direction and weight did not change, FS algorithm and convolution C algorithm
were used for recalculation. The dosimetric parameters, y pass rate, planning time, treatment time and machine hops of the target area and organs at
risk planned by three different dose calculation algorithms were compared.Results There was no significant difference in target area evaluation
parameters and organ at risk evaluation parameters among the three different dose calculation algorithms (P>0.05). The planning calculation time of
the convolution C algorithm was shorter than that of the S algorithm, and the difference was statistically significant (P<0.05). The <y passing rates of
single field and synthetic field of the three different dose calculation algorithms were all above 95 %, and there was no significant difference among
the three different dose calculation algorithms (P>0.05).Conclusion Because the dosimetry parameters and dose verification of all target areas and
organs at risk of the three algorithms are not statistically different, the calculation speed of the convolution C algorithm is faster than that of the S
algorithm. Therefore, the recommended convolution C algorithm can save the planning calculation time under the premise that the dose accuracy does
not change significantly.
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F1 AEAFIEHEEEWEXIFESELLE (xxs)

SR S Hk FS 5k B C Bk f 4 r P e P
Dy (cGy) 5076.272+57.515  5085.545+70.547  5085.818+71.307 -0.326 0.747 -0.335 0.740 -0.010 0.992
Duu(cGy)  4711.273£29.499  4710.137£31.203  4708.363+29.652 0.099 0.922 0.226 0.822 0.127 0.891

D,(cGy) 4927.272+39.159  4928.181+£56.889  4940.909+51.856  -0.043  0.966 0.299 0.767 0.341 0.735
Dos(cGy) 4427.273+£20.045  4424.545+21.616  4422.727+30.689 0.260 0.796 0.434 0.667 0.174 0.863
Dsy(cGy) 4715.455+24.233  4718.181+35.161  4718.333+33.111  -0.205 0.839 -0.205 0.841 0 1.000
CI 0.636+0.059 0.639+0.0566 0.641+0.053 -0.145 0.886 -0.233 0.818 -0.088 0.931
HI 0.106+0.011 0.107+£0.015 0.106+0.014 -0.107  0.915 0.083 0.935 0.190 0.851

TN FSEIE S SHIE RS MM C kL SEIRILES N FSEESHB C Bk L

2.2 AR TR A PO s B R S A
T FS Bk . B C RN L KA B AR AR 1 R
PHERTLAE 3 FOR[E A RN Mg B A
G RSSO ,, 2R G E L (P>
0.05), W% 2.

2.3 A A TR TR y i AR 2E R
P 3 FhAS [ 50 i AR08 1 SR BT AR5 i BT -y

TEERIAE 95% LA L, T I PR BT 45>909% 1 23K 5 {5
3Pyl R A, ZRIGEE L (P
0.05), L3 3.

2.4 AFEF AR S E g B C
BT E R RET S Bk, ERAGER
X (P<0.05);3 FOARE R EE A R R S8
B ERTGE L (P0.05), 13k 4,

®2 FEFETHTENERFETFHSHILR (xas)

W ZH S Bk FS Bk B C B t P r P e P
B V(%) 99.779+0.485 99.579+0.832 99.578+0.832  0.654 0.518 0.642 0.526 -0.654 0.997
V(%) 82.606+11.197 83.188+10.370 82.685+9.950  -0.130 0.898 -0.017 0.986 0.109 0914

V(%) 29.7118.439 31.899+7.168 30.037+¢7.701  -0.659 0.515 -0.096 0.924 0.547 0.588
Do(cGy)  3620.455£176.270 3644.273+172.730 3624.700£167.400 -0.324 0.748 -0.056 0.955 0.260 0.797
D,(cGy) 4772.909+99.057 4806.818+117.697 4818.000£109.878 -0.729 0.472 -0.946 0.352 -0.235 0.816

/N V(%) 96.116+2.082 96.257+1.946 95.921+3.057  -0.139 0.890 0.186 0.853 0.322 0.749
V(%) 72.295+9.173 71.948+8.506 71.690+£8.921  0.092 0928 0.156 0.877 0.067 0.947

V(%) 33.13424.072 32.629+3.901 33.231+3.778 0302 0.765 -0.057 0.955 -0.351 0.728

V(%) 11.459+2.787 11.535+2.958 11.789£2.902  —0.061 0.951 -0.262 0.795 -0.202 0.841

Do cGy) 2625.818+138.050 2626.546+128.267 2635.800£144.621 —0.012 0.990 -0.167 0.869 -0.155 0.878
D,.(cGy) 4873.727+61.167 4919.091+81.818 4891.200+43.721 -1.651 0.109 -0.621 0.540 0.991 0.330

HW V(%) 97.53622.727 98.443%1.951 98.885+£1.757  —0.781 0484 -1.068 0.302 -0.305 0.731
V(%) 42.750+7.977 38.823+7.729 38.036£7.785  0.861 0.403 1.035 0317 0.174 0.864
Do(cGy) 3913.333+134.964 3881.833+125.859 3878.667+105.390 0.445 0.663 0489 0.632 0.045 0.965
D..(cGy) 4873.500£98.009 4859.500+105.037 4884.167+136.484 0212 0.835 -0.161 0.874 -0.373 0.724
Ak V(%) 92.213%5.040 91.050+9.627 91.092+7.717 0354 0.726 0351 0.728 0.005 0.996
V(%) 14.412+6.697 13.257+4.468 14.83725.094 0491 0.627 -0.176 0.861 -0.656 0.517

V(%) 1.388+1.353 1.100+1.035 1.299+1.148 0569 0.574 0307 0.761 —-0.249 0.805
HREEL V(%) 94.47427.931 92.256212.267 93.84749.806  0.512 0.613 0.141 0.889 -0.358 0.723
V(%) 20.352+7.655 19.542+8.068 21.466+9.263 0228 0.821 -0.306 0.762 -0.529 0.601

V(%) 1.472£1.156 1.287+1.343 0.929+1.065 0361 0.720 1.037 0308 0685 0.499
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R 3 AEFEHEEEMBIEIT R v BERERIER (x£s,%)
SR S Ak FS A% FR C A ) P r P I P
220° 96.637+1.546 95.681+3.723 94.992+5.005 0.482 0.636 0.930 0.365 0.448 0.660
260° 96.861x2.515 97.088+1.452 96.792+2.263 -0.200 0.844 0.060 0.953 0.260 0.798
300° 97.835+1.758 99.000+0.631 97.935+1.823 —1.445 0.166 1.117 0.279 0.994 0.115
340° 97.847+2.017 97.237+1.779 96.751+1.171 0.620 0.543 1.113 0.280 0.493 0.628
20° 95.668+2.088 95.605+4.232 95.632+2.605 0.038 0.970 0.021 0.983 -0.016 0.987
60° 98.151£0.916 97.521+1.304 97.375+1.363 0.973 0.343 1.198 0.246 0.225 0.824
100° 96.487+1.957 95.647+3.544 96.717+2.920 0.544 0.593 -0.150 0.882 -0.695 0.496
140° 95.230+3.832 96.340+3.422 96.1232.111 -0.686 0.501 -0.555 0.585 0.131 0.897
180° 96.564+2.012 95.440+4.570 97.104+2.994 0.686 0.501 -0.329 0.746 -1.015 0.323
ALL 99.201+0.606 99.280+0.533 99.336+0.781 -0.258 0.799 -0.443 0.661 -0.185 0.854
{2 N FS HBRS S BIL A~ BN C AR SHIEHE A FS Bk S5E C Bk
x4 AEFEHEEENT EMITHESHALLE (xxs,min)

S8 SHE Bk FS Bk B CBIE f P r P id Jod
R AR 75.937+6.348 69.781+7.23 64.751£9.948 1.099 0352 0917 0.010 1.844 0.092
THRIAYT B E] 10.965+1.333 11.241£1.572 10.272+1.646 -0.517 0987 0.644 0.681 1.161 0.742

MLC FBe# 86.454+17.552 87.727£19.375 88.300+£20.396  -0.156 0.877 -0.221 0.827 -0.069 0.946

MU 675.073£135.821  680.810+143.486 681.794+147.510 -0.095 0.925 -0.108 0915 -0.016 0.987

N PSR SHAL A B CBIES S B 1S Bk 5E M C Bk
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