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cancer. Methods: Acuros XB dose calculation algorithm implemented in Eclipse v13. 6 was used to retrospectively analyze
20 patients with primary liver cancer. The default calculation grid size (0.25 c¢m) was first used to design the VMAT plan for
each patient, and grid sizes of 0. 10 ¢cm, 0. 15 ¢m, 0.20 cm and 0. 30 cm were used to calculate the final volume dose. The

paired t — test was used to compare D, , D Dy, conformity index ( CI), homogeneity index (HI), tumor control proba-

bility (TCP) , normal tissue complication probability (NTCP) and uncomplicated tumor control probability (UTCP) between
the 0.25 cm group and every other group, respectively. And the dose calculation time were also compared. Results: D, ,
Dyg, CI, HI in the 0.25 cm group was not significantly different from those in 0. 10 e¢m, 0.15 ¢m, 0.20 cm and 0.30 c¢m

groups, respectively (P >0.05); D,... in the 0.25 cm group was not significantly different from that in every other group,

mean

respectively (P >0.05) except for the 0. 10 ¢cm group (P =0.031) ; contralateral kidney Dmean, spinal cord D stomach
D

05) ; ipsilateral kidney Dmean in the 0.25 cm group was significantly different from that in the 0. 15 ¢cm group (P =0.043)

max Y

intestine D in the 0.25 c¢m group was not significantly different from those in every other group, respectively (P >0.

and that in the 0.20 c¢m group (P =0.044), respectively, and was not significantly different from that in other two groups,
respectively (P >0.05). TCP in the 0.25 cm group was not significantly different from that in every other group, respective-
ly (P>0.05) except for the 0. 10 ¢cm group (P =0.026) ; NTCP in the 0.25 cm group was significantly different from that
in the 0. 10 c¢m group (P =0.044) and that in the 0. 15 ¢m group (P =0.048) , respectively, and was not significantly dif-
ferent from that in other two groups, respectively (P >0.05); UTCP in the 0.25 c¢cm group was not significantly different
from that in every other group, respectively (P >0.05). The dose calculation time in the 0. 30 c¢m group was about ten times
higher than that in the 0. 10 ¢m group. Conclusion: In VMAT for liver cancer, choosing proper grid size will affect the accu-
racy of dose calculation. Considering that there is no significant difference in dosimetric and radiobiological parameters be-

tween the 0.25 ¢m group and other groups, and that the dose calculation time in the 0. 30 em group is superior to that in the

0.10 cm group, it is recommended to use the calculation grid size of 0.25 cm or 0.30 cm.
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Table 1. Parameters Used to Calculate TCP and NTCP

SR, IR AN R e Bl B AR 42 52— BURH R & )
TCP gt BURCT I A RE B MR, DA X7 330 sk = 1
B AT BN o ASBESE TCP Al NTCP % J] Niemier-
ko ZFZAR IR SBS HE s AR TR A b g 3
(equivalent uniform dose , EUD) pR %% F T 3E4 3 —fif
PIZEA 57 2 A 357 7] f BRG 1 AE W #3000, an =X
(3) Fm o % =3 g A i 212
EUD = (l/Niidj‘) e (3)
Ao N OB IX B IE AL B IR R 4L
d; RE AR PSR a SRR AISUR IR R R
24, HTF EUD,TCP AT LI LR (4) -
1
T = Tren, /Eup ™ (4)
2, TCD, y Mg 45 11 52 Sy 50% 11959 £, y50
S TCP 2y 50% s} 551 st v 7 il 26 A R, SR TG e 9 5
B, FET EUD, X FIEH 4141, NTCP 1] DL R
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A, TDs A IEF S 4 H B 50% I S i 18k
2 y50 S TEH 40 I RAEMER y 50%
F s R R, 254G TCP A NTCP 7] D5
JCF- 0 g 48 A8 2 (uncomplicated tumor control
probability, UTCP) , UTCP 44,5 2021(6)

UTCP =TCP x [T (1 - NTCP,) (6)

A ARUIBGEH IF 22 A B IE A8 E M.

7t Eclipse TPS #1120 0.1 Gy 4870 (8] {5t 45
MR IE X5 DVH &, F]H] RADBIOMOD
R 1 TCP F0 NTCP, 142 B 75 1 AH 5 281
mFE 1 PR, kASH3GR ",

Organ a 50 TCD;, or TD;, o/ Reference
Liver -13 3 40 2.5 [13-14,17]
Normal liver 3 3 40 2.5 [13,15]
Kidney 1 3 28 2 [15]

Small bowel 6 4 55 3 [16]
Stomach 6 4 59 4 [13]

Spinal cord 13 4 66.5 2 [16]

a: Volume parameters of different tissues; TCDy, : The dose required to control 50% of the tumor; TDs; : The tolerance dose of normal tissues for a 50%

complication rate when tumor and normal tissues are homogeneously irradiated.

TCP: Tumor control probability; NTCP:; Normal tissue complication probability; OAR: Organs at risk.
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Table 2. Comparison of Dosimetric Parameters of PTV (x+s)

Grid size PTV
(em) D, (¢Gy) Dy (cGy) Dan (€GY) 1 HI
0.10 5352.40 +73.99 4904.44 +61.71 5176.84 +52.65* 0.858 £0.04 0.088 +0.02
0.15 5345.91 £66.02 4902.55 £60.93 5171.51 +60.54 0.861 +0.04 0.086 +0.02
0.20 5342.63 +71.13 4894.82 +63.49 5170.60 = 60. 85 0.859 +0.05 0.086 +0.01
0.25 5336.82 +70.22 4886.90 +67.35 5169.26 +52.65 0.860 +0.04 0.087 +0.02
0.30 5333.55 +64.01 4896.77 +64.25 5168.52 +51.79 0.862 +0.04 0.084 +0.02
Compared to the 0.25 cm group, “P <0.05.
PTV . Planning target volume.
%3 OARs HIEXSHILLK(x=s)
Table 3. Comparison of Dosimetric Parameters in Differnt OARs ( x + s)
Grid size OAR
(em) Contralateral Ipsilateral kidney Spinal cord Stomach Intestine
Dypean (€GY) Dypean (¢GY) D, (¢GYy) D (¢GY) D,y (¢GY)
0.10 366.82 +285.07 602.92 £391.90 2583.42 +512.51 2321.52 +232.11 3545.12 +1278.92
0.15 366.55 £284.44 601.92 £390.61* 2581.83 +512.61 2322.12 +236.84 3608.25 +1337.54
0.20 365.05 £283.52 602.33 £390. 62" 2583.37 +511.48 2313.32 +232.52 3577.86 +1304.07
0.25 369.80 +286.94 622.25 £395.61 2595.37 +496. 14 2320. 60 +243.27 3565.25 +1202.44
0.30 369.10 +286.40 608.30 £393.75 2587.93 +509.96 2326.60 +244.02 3562.32 +1189.30

Compared to the 0.

25 c¢m group, “P <0.05.

OAR: Organs at risk.
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%4 TCP NTCP . UTCP &RLE&(x+5s)
Table 4. Comparison of TCP, NTCP and UTCP

Grid size (cm) TCP (%) NTCP (%) UTCP (%)
0.10 98.92 +0.42° 1.01 =1.22° 97.92 £1.20
0.15 98.80 +0.44 0.99 £1.20" 97.83 +1.19
0.20 98.79 +0.44 0.95+1.19 97.85+1.17
0.25 98.63 +£0.43 0.94+1.16 97.70 £0.99
0.30 98.62 +0.43 0.93 +1.14 97.70 £1.08

Compared to the 0.25 e¢m group, *P <0.05.

TCP: Tumor control probability; NTCP: Normal tissue complication probability; UTCP; Uncomplicated tumor control probability.
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