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% 5 SRTH A B A T R b 7 B st v it Mg Ko, J73E SR ER10GISRTREM /4 B %, ¥R AVMATH R, &7 #1540 Gy,
P RARARTE B 2.8~37.7 cm’, AR KA T 5 5142M80.1. 0.2420.3 cm ( DCGSI . DCGSZ%"DCGS?’?}I ) 897 =+ 5 AR
AR A AE . ERSA I X Fe R 69Dys. Ds,. AE 454 (Gradient Index, GI) | EHEHH . LAREHZRA S,
ME Bk A A Tt w10, F5R DCGSIAMF R GIA EFMAL Vs, Vs Viss Vau Vos#eD, .39 % TDCGS242DCGS3
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Dosimetric Comparison Among Volumetric Modulated Arc Therapy Plans With Different

Dose Calculation Grid Size During Stereotactic Radiotherapy for Brain Tumors
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Abstract: Objective To compare the effect of dose calculation grid size (DCGS) on dosimetric parameters and optimization
efficiency of brain tumor stereotactic radiotherapy (SRT) based on volumetric modulated arc therapy (VMAT), and explore the
optimal DCGS for brain tumor SRT. Methods A total of 10 patients with brain tumors were selected. All patients received VMAT
at a prescription dose of 40 Gy and target volume range of 2.8~37.7 cm’. Under the same optimization conditions, dose calculation
grids of 0.1, 0.2 and 0.3 cm (DCGS1, DCGS2 and DCGS3 groups) were used for planning design and evaluation. The difference for
Dy;, Dy, gradient index (GI), conformity index (CI), dose to OARs, monitor unit and dose calculation time were compared among
these 3 treatment plans. Results The GI of target area and the V5. Vo, Vis. Vy. Va5 and D,,, of normal brain tissue in DCGS1
group were better than those in DCGS2 and DCGS3 group. Compared with DCGS2, they decreased by 0.26, 1.44%, 1.23%, 0.52%,
0.25%, 0.14% and 0.20 Gy respectively (£<0.05). Compared with DCGS3, they decreased by 0.60, 3.11%, 2.85%, 1.25%,
0.60%, 0.33% and 0.45 Gy, respectively (P<0.05). The dose calculation time of DCGS1, DCGS2 and DCGS3 groups were
46.85, 12.29 and 5.36 min, respectively. Compared with DCGS2 and DCGSI, the calculation time of DCGS3 group was reduced
by 56.39% and 88.56% (P<0.05), respectively. The dose calculation time was 46.85, 12.29 and 5.36 min for DCGS1, DCGS2 and
DCGS3, respectively. DCGS3 compared with DCGS2 and DCGS1, the dose calculation time decreased by 56.39% and 88.56%,
respectively (P<0.05). Conclusion Considering planning quality and optimization efficiency, a 0.2cm grid is recommended for SRT
of brain tumors, and a 0.1cm grid is recommended for SRT of brain tumors only considering planning quality.
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Filter, FF), FH3%K 600 MU/min, 18135357 3t
VMAT ., FF, 3498 (9 10R4F 181°0~179°, 3 2 36 i
£ 179°~181°, 3K 3 JIASET 181°~179° ), 434l #E 0.1, 0.2,
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VMAT ¥i1, fifbis) 3 40 PTV Fil OAR 44—
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B X PEAR SR 95% PTV (RFUFIE Dos. Dso WEIEJE
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HLARBRECRE LR . V,<m F7R n Gy FI= i 426 OAR
FIAREVNT m%.
1.5 Gt N
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341 PTV Fil OAR Fl &S H 45 R 35 1, 3 41345
FI| ) X Dys F Dy SE ZF LG E L (P>0.05),
DCGS1 #1433 CLIL T DCGS3 41, 2% 3A 5t X
(1=-2.34, P<0.05), DCGSI1 41 1% 3 i GI £ + DCGS2 #I
DCGS3 WAL, 430 FFET 6.31% F113.45%, ZFAH
Giit X (=-8.57. -6.03, P<0.05). &1} 3 #4it%l
R E R E SR, & la, b, 1o 432 0.1,
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P2 FIAE LA OAR MR G X (P>0.05), 1E
WL A SR, BEE T A I REAC I B AIG,
1 DCGS1 41 5 DCGS3 41 #H H, Vi, Vip. Vis. Vyoo Vi
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P 045 Gy, ZFHEGIT+E L (7.50,-5.60,-5.11,-5.62,
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Vise Vagu VoD, 705 FEET 1.44% . 1.23%. 0.52%.
0.25%. 0.14%L)}0.20 Gy, 2FABF¥4m X (=7.66.
-7.16, -4.83, -5.48, -8.15, -11.76, P<0.05) .
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x| P J5i T D, /Gy IR3D,,. /Gy

Dys/Gy Ds/Gy CI GI * e
DCGS1 40.06 + 0.04 44.56+0.49 0.88+0.04 3.86 = 1.05 17.10+8.39 6.20 =277
DCGS2 40.05 +0.04 44.63 £0.49 0.89 = 0.04 412+1.13" 16.52 +7.98 6.35+2.99
DCGS3 40.07 £ 0.04 44.55+0.49 0.89 = 0.03" 4.46+132" 16.50 +7.87 6.38+3.29
3l fEi2A. 47

Vi/% V,/% V./% V,o/% V,s/% D, /Gy
DCGSI 50.70 + 18.59 21.40+11.11 9.27 +6.02 4.85+2.88 3.19+1.88 6.84£2.33
DCGS2 52.14+18.68" 22.63 +11.56" 9.79 + 6.29" 5.10 =2.98" 3.33+1.92° 7.04 237"
DCGS3 53.81 = 18.77% 24.25+12.41% 10.52 = 6.58% 5.45+3.14" 3.52+1.99% 7.29 +2.43%
x| $L4KD,../Gy MAVED, /Gy ~ MARAD,./Gy  &KD,. /Gy Az ZBIF/MU 2+ eF A /min
DCGS1 3.51+1.64 5.79 £3.33 5.73+3.58 6.19 =3.85 4054.9 + 409.7 46.85+0.94
DCGS2 3.51+1.57 5.68 £3.40 5.74 £3.45 6.48 4.11 4103.4+364.3 12.29 £ 0.69"
DCGS3 3.61+1.70 6.09 +3.88 6.08 +3.89 6.67 +4.30" 4113.3 +352.1 5.36+0.30"

7E: "5DCGS1ZB48Mk, P<0.05; "5DCGS2484856, P<0.05,

FiJ 6] i 3 FAA, DCGS3 205 DCGS2 4H #l1 DCGS1 ZHAH [,
TR 2> HIFEAR T 56.39% F1 88.56%, 25 5H GiilF &
X (=10.71. 51.00, P<0.05).

B 34t X e A om Al = oA B
E: oa. 0.1 cmitHE A& b. 0.2 cmit F M A& . 0.3 cmit &
W 4

3 phig

SRT % A S fisi g 1) 3= 223697 F Bt 2 — U, SRT
R Bl T B EL DR (1~5 1R ) 28 T IX ) 2 IR A
(6~30 Gy), N T /Ml OAR A LSR5 B4 sl
X AMO R RS . G, MECFH BT, SRT #AR W
B HIER R =458 7. Dempsey 25 U il it FHS AR L
e o Y G B = wa pC N R ¥ L L O gl e e L
FEA R, BRI AR SRR A3 R B TS A . AR
R, R TR B RS K /INKE 2550 T 3R v
PEF=A R B, TR 23300 i 43 A 7= A R TR AR B 52 )
HAT, EPNINEAEE LA T T MR " sk
Z0 g U e U AR TR B R 2 S A A
T ST EE A% /NG A iR SRT F1l 24 B2 5 o
Wi 5 i R SRT H AR NG A PR B3, s 22 4n
AT 1 AR B AR SR e 0 9, A g i PR fef P B AL
Bz, HTIL, AUFSHEE AAPM TG101 445 7' e
FEH SRT HAAAEFHA KT 0.3 em AT RIM BEA T30 &3 1
BT 0.1, 020 0.3 cm FHE MRS A /NN iR SRT
R ESBORALRCR I, 250K 0.1 cm BT
6 7R A P8 R IE A 2O o A R, 1T 0.3 em

TR MRS FEL AR RCR 1T LA

PSR 1B AR B KNS X R A SRS RE
THE A )= A AN RV B sy O, AL A U g
f# FH PTW-VeriSoft 458 56 1E 4 (445 231X 56 1E 3 5 S 5
THEL IR B0 I, 0.3, 0.4 1 0.5 cm L MIAS I
FHRE 23 90 96.7% . 94.5% 1 91.7%, Chung 4 ' Bf
FEFWAH T 0.15 cm F10.2 em 38 IR I 14 &b J7 771 8 4 22
2.3%, M5 0.4 cm AHH 22785 5.6%, AWFFTIFRN 045
& IH A 1) 5T AR AN Tl X R X M) ) 6 4 A 7 A
Wi, X AIfES SBRT B AR X ARFUIN, UK 0] e 7% b
AT G, TEEE AR B 25 e /MR S B RIMAR RSP 347288
R FZIR 120, RS, HIX A G {RRE 2 T A 4
S sg o, AR 0.3 cm 5 0.2 em F10.1 cm A 4351
T 0.34 F10.60 (P<0.05 ). ASHFSE 154 WK 1) i 28
X OAR I IR BUE R, Rl EH 2L, iR
SRT JHY7 WIS i U1 B 1) AU 5 Il 4 L AR, A
Jr i ML R i S SR PR R A G, eI
RIS Hp Rz A 4 R 2 2 A 2 BRI . IR AR A
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