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Dosimetric impacts of dose grid resolution on stereotactic body radiotherapy for non-small-cell lung

cancer
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Abstract: Objective To quantitatively analyze the effects of dose grid resolution on the dose distribution of stereotactic body
radiotherapy (SBRT) of non-small-cell lung cancer (NSCLC) for providing guidance in selecting the optimal dose grid resolution
for the design of SBRT plan of lung cancer. Methods Ten patients with NSCLC were enrolled in this study. With 0.20 cm dose
grid resolution, volumetric modulated arc therapy technology was used to design SBRT plan, and then the dose grid resolution
was set to 0.40, 0.30, 0.25, 0.15, 0.10 cm to calculate the final dose. Several dosimetric parameters of planning target volume
and organs-at-risk, namely the Day, Duea, Dos, homogeneity index, conformity index of planning target areas, and the relevant
dosimetric parameters of the whole lung, chest wall, esophagus, heart, spinal cord, aorta, tracheal tree, were compared among
6 SBRT plans with different dose grid resolutions. Results The Day, Dy and conformity index in plans with dose grid resolutions
of 0.40, 0.30, 0.25, 0.15 and 0.10 cm were statistically different from those in the plans with dose grid resolution of 0.20 cm (P<
0.05). Statistical differences were also found in homogeneity index between the plans with dose grid resolution of 0.20 cm and
the other plans (P<0.05), except for the plans with dose grid resolution of 0.15 cm. The relevant dosimetric parameters of the
whole lung, chest wall, esophagus, heart, spinal cord, aorta and tracheal tree in plans with dose grid resolution larger than 0.2
cm (0.40, 0.30, 0.25 cm) were statistically different from those in plans with dose grid resolution of 0.2 cm (£ <0.05). For plans

with dose grid resolution less than 0.2 cm (0.15, 0.10 cm) and plans with dose grid resolution of 0.2 cm, significant differences
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were found in the V,, V,,, V,,;and V,;; of the whole lung (P<0.05), not in the relevant dosimetry parameters of chest wall,

esophagus, heart, spinal cord, aorta and tracheal tree (P>0.05). Conclusion Dose grid resolution can affect the accuracy of dose

calculation. In the design of SBRT plans for NSCLC, dose grid resolution of 0.2 cm or smaller is recommended.

Keywords: non-small-cell lung cancer; stereotactic body radiotherapy; dose grid; resolution
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Tab.1 Dosimetric comparison of target areas among 6 RapidArc—SBRT plans with different dose grid resolutions (Mean+SD)

PTV
Dose grid resolution/cm
Dsgei/cGy D,../cGy D.,i/cGy HI CI

0.10 4 850.60+98.50 5773.50£91.39* 6 621.80£195.90* 0.3140.04* 0.90+0.02*
0.15 4 842.00+88.63 5793.00£91.34* 6 651.80+193.68* 0.31+0.04 0.89+0.03*
0.20 4 840.40+89.83 5 815.80+90.76 6 682.30+189.85 0.32+0.03 0.88+0.03
0.25 4 823.90+80.76 5860.20£103.78% 6 736.70+204.69* 0.32+0.03* 0.86+0.03*
0.30 4 810.70+64.34*  5901.80+95.44* 6 806.90+212.93* 0.34+0.04* 0.84+0.04*
0.40 4 812.10+65.76 6017.30£125.90* 6 961.00+214.86* 0.35+0.03* 0.79+0.05%*

SBRT: Stereotactic body radiotherapy; PTV: Planning target volume; HI: Homogeneity index; CI: Conformity index; Compared with plan

with dose grid resolution of 0.20 cm, *P<0.05
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Tab.2 Dosimetric comparison of PTV between RapidArc—SBRT

plan with dose grid resolutions of 0.10 and 0.15 cm (Mean+SD)

Dose grid resolution/cm

PTV P value
0.10 0.15

Dog/cGy 4 850.60+98.50 4 842.00+88.68 0.29

D,../cGy 5773.50+91.39 5793.00+91.34 0.02

Du/cGy 6 621.80+195.90 6 651.80+£193.68 0.01

HI 0.31£0.04 0.31+0.04 0.00

CI 0.90+0.02 0.89+0.03 0.01

22 BRHBEFESHLE

EjXTIRA1 0.20 om 71 i AS /3 BRI A H
FH0.40.0.30.,0.25 cm 5l & W A% 43 HER RS 211
R4 Vo, o Vo o Vs F1V,, #B5 T0.20 em 20, B
HAS 45 L (P<0.05); MBE vV, .V, F1 D, I
F0.20 cm 4, 1HE: 0.40.0.30 cm £ D, #110.40 cm 21
V., AR, B4 it24 2 L (P>0.05) ;B8 0.25 em 41 5=
kD, 030 cm 4L ED,, .0.30 cm 4 EFIK D,
F10.40 cm ZH S D, PAAM, &5 O B8E . F )

Ik KAEWR D, 5 0.20 cm ZHAH Fe A B Geit2F
B (P<0.05), in3% 3 FiR .

5% HRZH 0.20 em ) 2 IAS 3 BERTHRIAR He A,
0.10 F10.15 cm 71| & PIAE 43 HE et 5045 2 g 1) 42 fili
Vg Voo o Voo ATV BT 0.20 cm 41, B 0.15 em 41
Vo, MV DA, B HA G245 L (P<0.05) ; figkE &
B ODIE AEE  E ST S 40S 0.20 em ZHAH LR
Begeit s X (P>0.05) ;M D, 0.15 em A Se 1t
2FE X (P<0.05) .0.10 cm 4 JC4T i3 L (P>0.05) , 4l
FAPUR,

AR 0.10 em 5 & A& 43 HE 2 11401 5 0.15 em
F e AR S R TR LA, 2l VL Vi Vg F
Vs, ASCERE D, A4eH2EE L (P<0.05) , Hg
BRI TG 2F 2 L (P>0.05) , N 4 Fis .

34 g

ARG RN R — B3, T AR R T BB
TR R 2 a—8EN T, 11 0.40.0.30.,
0.25.0.20.0.15.0.10 cm 6 A [f] {1 751 £ 4% 23 B 2
15453 6 1> RapidArc-SBRT 1141 , 45 H 3 1 , 7] &
D5 43 B3R 11 /NS 5 Wi 390 5 %) A 2 7
Gaxire

] A2 2 R FH AR IR AR, X6 AN [ 5] 2 Do A%
Ay HER I EAS B AT A T AR A PN R
BOAS [l 1], X6 Z2 R 351 2 W A o R AR 31 1Y) 3
R EAT VA AN UE | ¥4930E A 70 B RS 20 R X HG 97

W\

‘



1 s

723 0.20, 0.25, 0.30 £ 0.40 cm FIEMIE R RINBRBZEFIZF LR (7£5)

Tab.3 Dosimetry comparison of organs—at-risk among plans with dose grid resolutions of 0.20, 0.25, 0.30 and 0.40 cm (Mean=SD)

Dose grid resolution/cm

Organs-at-risk Parameter
0.20 0.25 0.30 0.40
Whole lung Vi/% 8.78+3.63 8.88+3.69* 8.95+3.64* 9.18+£3.67*
V% 3.84+2.43 3.90+2.47* 3.94+2.45% 4.07+2.47*
V,,slce 250.61+125.80 253.24+126.30* 255.57+125.44%* 261.29+124.87*
Viss/ee 230.85+121.79 233.38+122.32% 235.54+121.59* 241.93+119.53*
Chest wall D,./cGy 3 796.00+1 788.89 3 830.00+1 790.80 3 882.10+1 833.03* 3979.40+1 882.41%
Volee 5.25+8.70 5.50+9.08 5.65+9.34 6.17+9.87*
Volee 0.13+0.41 0.14+0.44 0.16+0.47 0.21+0.60
Esophagus D,./cGy 1 026.40+320.66 1 039.00+321.32* 1 061.40+328.56* 1 061.70+£310.41*
Heart D, /cGy 938.80£717.06 954.90+729.42* 925.90+708.39 975.50+753.86*
Spinal cord D, /cGy 1016.00+353.97 1 028.70+358.28* 1 040.50+360.75* 1067.30+392.61*
Aorta D,./cGy 1729.40+998.83 1 743.90+1 008.00 1 773.30+1 046.37 1 827.00+1 089.95*
Tracheal tree D,./cGy 1 513.00+1 204.24 1 564.80+1 239.75* 1 566.00+1 255.28* 1 560.70+1 251.92

Compared with plans with dose grid resolution of 0.20 cm, *P<0.05

%4 0.10,0.15F00.20 cm T MG TIHFITRINERB[EFIZF LR (7£5)

Tab.4 Dosimetry comparison of organs—at-risk among plans with dose grid resolutions of 0.10, 0.15 and 0.20 cm (Mean+SD)

Dose grid resolution /cm

P value

Organs-at-risk ~ Parameter

0.10 0.15 0.20 0.10 cm vs 0.15 cm
Whole lung Vi/% 8.70+3.70% 8.73+3.66* 8.78+3.63 0.01
Vaol% 3.80+2.45% 3.8242.45 3.84+2.43 0.02
V,slce 248.18+126.93* 249.36+126.69* 250.61+125.80 0.01
Viaslee 228.50+122.82% 229.63+122.67 230.85+121.79 0.01
Chest wall D,./cGy  3789.30+1 780.64 3 808.70+1 797.45 3 796.00+1 788.89 0.38
V,/cc 5.08+8.44 5.21+8.67 5.25+8.70 0.13
V., lee 0.1120.35 0.12+0.38 0.13+0.41 0.34
Esophagus D,./cGy 1 025.80+322.92 1032.70+314.58 1 026.40+320.66 0.21
Heart D,./cGy 927.10£704.17 925.50+707.46 938.80£717.06 0.77
Spinal cord D, /cGy 1 008.00+345.68 1012.70+£347.44 1 016.00+353.97 0.05
Aorta D, /cGy 1 708.80+969.92 1 718.60+987.40 1 729.40+998.83 0.24
Tracheal tree D, /cGy 1 529.70+1 226.96 1 523.80+1 205.26* 1 513.00+1 204.24 0.55

Compared with plan with dose grid resolution of 0.20 cm, *P<0.05
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