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Dosimetric effect of grid size on stereotactic radiotherapy for liver cancer

DAI Wanting', LI Xiangbin?, QUAN Hong', TAN Zhijie', WEI Wei?
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Wuhan 430079, China

Abstract: Objective To study the dosimetric effect of different grid sizes on stereotactic radiotherapy (SBRT) for liver cancer,
thereby providing an appropriate grid size for SBRT planning. Methods A retrospective analysis was performed on 10 cases of
liver cancer patients treated with VMAT-SBRT in Hubei Cancer Hospital from 2017 to 2020. With the same function and parameter

settings, treatment plans were designed with grid size of 1.0, 2.0, 3.0, 4.0 and 5.0 mm, respectively. The Dys,,, D,..., conformity

mean?

index and gradient index of the target area, the D,,, of the whole liver, the V,,, V,,, V,, of normal liver, the D, of spinal cord and

calculation time for planning were compared. Moreover, the Gamma passing rates for the criteria of 3%/3 mm and 2%/2 mm were
compared. Results The grid size was changed by the AAA algorithm of Eclipse system, and the results showed that with the increase
of grid size, the Dy, of the target area had a downward trend, and gradient index tended to increase, but that the effects of grid
size on D, .. and conformity index were trivial. In terms of organs-at-risk sparing, better calculation results were obtained with
the grid size of 1.0 mm. The dose calculation time was increased greatly with the decrease of grid size; and the Gamma passing
rates for both two criteria (2%/2 mm and 3%/3 mm) were decreases as the grid size increases. Conclusion Computational grid
size has different effects on the doses delivered to target areas and organs-at-risk, calculation time and Gamma passing rate. Based
on the comprehensive consideration on dose optimization, calculation time and verification passing rate, the grid size of 2.0 mm
is recommended in the clinical planning of VMAT-SBRT for liver cancer.
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ARHWFFE LA 10 41 2017~2020 AE7EB LA g 12
Befdi H VMAT-SBRT iy 7 iR R . AT ;BB 34k
FHADCT #4744, Il il R S A= 78 1041 Be oy il 2
KA L IX (GTV) , it e AR (ITV) , 78
ITV JEHHCS mm A4 ) [FP R A E R X (PTV) .
PTV -2 K/ R (76.34+23.72) mmr’, B4V H8 4%
FH 5 URIRTT 080, b T3 ¥ R 35~45 Gy, R 6 MV FFF
S, B K %0 1400 MU/min.
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07 43 E B 1Y Dy, PA BT R B T 55 B ) A AR
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Hr, CI=V, Vi, CUE BR300 1, 38 B B2 847
GI=V e/ Vory, GL{E B /I, B0 X 7] 58 46 B T B 1Y
1.4 GitEFRE

I FH SPSS25.0 Jit A= Xt B4 i 47 b 3L, 112 W6 R}
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Tab.1 Dosimetric comparison among 5 groups (Mean+SD)

ZH CGS-1.0 CGS-2.0 CGS-3.0 CGS-4.0 CGS-5.0
PTV Dys,,/Gy 39.81+3.41 39.60+£3.40%  39.50+3.38%  39.26+3.33%  38.91+3.36*
D,./Gy  43.96+3.74 43.95+3.73 44.013.70 44.01+3.70 43.89+3.76
Cl 1.02+0.08 1.02+0.09 1.02+0.09 1.0120.10 0.96+0.03*
Gl 3.51+1.18 3.56+1.21% 3.60+1.25* 3.67+1.26* 3.73+1.28*
JHPE D, /Gy 9.00+4.74 9.08+4.76% 9.19+4.82* 9.32:+4.87* 9.42+4.88*
HFWE-PTV V,/% 27.85£16.37  28.20£16.53*  28.72+16.92%  29.35£17.23*  29.82+17.47*
Voo/% 10.46£7.001  10.63£7.12%  10.86£7.27%  11.05£7.24%  11.37+7.53%
V,0/% 2.81+1.89 2.90+1.96* 3.01£2.05* 3.14£2.14% 3.24+2.20%
A D,./Gy 6.29+3.07 6.27+2.99 6.27+3.00 6.2242.99 6.15+3.00

*F7R 5 CGS-1.0 4L, P<0.05
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THRITHE R B 53 R DAL B 8] (0 iz i S
6] AR T ] . Eclipse %1 2 48 3 6] &
X bR R EGHEAT AL, P8 i a2 SR P ke
e ¥ Ry S PR R (—ME RS R A S ) L

Ji 38 3 R A R TR S IR I A A . A Bihie SR
BRI 335 TS RS et R W3R 2. &
RS R A, TR AR AR I [ A B iz shit B L S
2 B A 2 200 5 T AE R S TS ) AR T
X HEZH CGS-1.0, CGS-2.0~CGS-5.0 Y 71 f 3 & i) ]
439 /0 73.99% . 84.88% .88.56% .89.73%, i H#K
A B[R] 25 5

2 T EAELL
Tab.2 Comparison of calculation time
RA% IR /]y mm PRt /s P esipa e XN ISR g X BT
1.0 475.80+129.97 108.00+24.87 744.80+175.50
2.0 476.60+131.31 97.40+19.43 193.70+44.79*
3.0 476.20+129.89 108.80+23.25 112.60422.55%*
4.0 473.80+127.09 116.20+24.25 85.20+18.09*
5.0 471.00+126.81 125.80+29.00 76.50+15.83%*

#2685 CGS-1.0 3%, P<0.05
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1Y Gamma i 15 2K 22 S 48/ s %F T AH [5] R A% 1E K/,
3%/3 mm AR e F R EL T 2%/2 mm ARIER

%<3 Gamma i@ iT R L (%)

Tab.3 Comparison of Gamma passing rate (%)

Gamma b ifE CGS-1.0 CGS-2.0 CGS-3.0 CGS-4.0 CGS-5.0
3%/3 mm 99.90+0.11 99.67+0.28%* 99.19+0.41%  98.64+0.54* 97.73+1.30%*
2%/2 mm 99.24+0.63 98.14+1.35 96.77+0.99*  95.32+1.50% 92.85+2.11*

*F7R 5 CGS-1.0 [bAr, P<0.05
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