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Feasibility Research of RIT113 Software for Verifying Accuracy of Accelerator Isocenter
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Abstract: Objective To evaluate the feasibility of RIT113 software for verifying the accuracy of accelerator isocenter.
Methods The repeatability and accuracy of RIT113 isocenter verification with 6 MV Flatten Filter (FF) and 6 MV Flatten Filter
Free (FFF) X-ray were tested by combining the images acquired by an electronics portal image device (EPID). Repeatability:
Images were acquired using an EPID for 10 times without altering the position of the ball with the angle of gantry, couch and
collimator all 0°, RIT113 software was used to analyze the changes of the ball position. Accuracy: The known shifts were applied
to the ball in lateral (LAT), lengthways (LNG) and vertical (VRT) direction from -1.0 mm to +1.0 mm in steps of 0.25 mm. RIT113
software was used to analyze the collected images acquired from EPID to obtain the deviation between the measurement results
and the actual shift. Results The normalized repeatability of RIT113 isocenter verification with 6 MV X-rays in LAT and LNG
were respectively 0.994 +0.031 and 0.998 £ 0.009. The normalized repeatability of RIT113 isocenter verification with 6 MV FFF
X-rays in LAT and LNG were respectively 1.000 = 0.009 and 1.001 +0.014. The accuracy of RIT113 isocenter verification with 6 MV
FF X-rays in LAT, LNG and VRT were respectively (0.026 £ 0.005), (0.041 +0.014) and (0.018 = 0.009) mm. The accuracy of RIT113
isocenter verification with 6 MV FFF X-rays in LAT, LNG and VRT were (0.015 +0.008), (0.023 =0.017) and (0.015 +0.014) mm.
Conclusion RIT113 software has good repeatability and accuracy in accelerator and other center validation, and can meet clinical needs.
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1.1 ##4

TL B % VitalBeam Ml 3 #% J H EPID # 4t, EPID
FZG5HEGHEN ST, RERERGEM L H T /ESA
J. % EPID RAEFNIMEMERIR R I 1024 x 768, BHER
SF4 039 mm x 0.39 mm, MRS 40 em x 30 cm,
i H Eclipes13.6 i1 &24t, B H.“% 3D Micrometer — % [#1]
ETERITIR L, 75—l — R P - EEES
JBER (K1), INEREAR N 6 mm, {ESEIEIGIT IR M —ia
3T R, v kA% 4 8 Bk 7E /2 4 (Lateral, LAT ),
Wi J5 (Lengthways, LNG) #1 I & ( Vertical, VRT) J7
o] A8, RITL3 3 Hr 8 fF, 1244 BAT Patient QA
Machine QA 1 MLC QA T &g, AT £ 2L fi | Machine
QA ' 3D Winston-Lutz ( EPID ) it
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1.2 ik
1.2.1 EE M

SEFR/NA 3 emx 3 em, MLAE . MLk LA RIATT R M
Y3k o0°, sRlEH 6 MV #3# Z8 4550 ( Flatten Filter, FF)
16 MV JeHy# a5t ( Flatten Filter Free, FFF) X 42k,
FE3 600 MU/min, HLAFEEEL 10 MU, 78 s #e Py B =

THER, PRRENERAE A, I EPID SRERIG, HE
10 IR,
1.2.2 ERTE

1E Eclipse13.6 10 RG I IHPI AR, A4RH 6 MV
FF X #1428, B 2% 6 MV FFF X $1£k, W45 &4
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e 1 Fias, Hlesskdk 10 MU, %6, BaSmEemerR
A REHLICE TE R A PO, IS8T 3D Micrometer
TR EEL, AN BN R S BT A B A L
WORIT R M E LAY, IR EPID SREEEIE. KRG, 1E
MEERE FA3HI7E LAT. LNG Fil VRT =05 [ [ Bhg] A
w2, BE—DIn gl ARE, (R A7 A3,
W LR AT R, R 0.25 mm, BIlE
4 -1~1 mm (BJ -1.00. -0.75. -0.50, -0.25. 0.25. 0.50.
0.75 1 1.00 mm ), 4JEERMEN 0.25 mm, FIHRIHE A
FERESNHLAE VYT IRFME RS , JTH EPID SRR, w5,
B RAER S S RIT113 5144044
123 MUAL . JRY7 PRI ELAS B0RS BEX T 25 55 1)

Ji4h, TE Eclipsel3.6 i1 0 &G %1l C. D Widlil&,
C 412K H 6 MV FF X §4&, D 41RH 6 MV FFF X #2k, C.
D HBEH WA FE, —AFEFHLEL . WRY7IRAEE A
J90°, F—AHEFRAIAHEE RS AR 90°, JRITIRN 0°,
PIZH 7 i 26420 600 MU/min, JFEFAK/N 3 emx 3 cm. Y
HUAR . IRTTIRFE AR AN 0° 1, 7€ LAT Al LNG Jr
) By BB AR 5 MALAEAE ALY 90°, YR
SYIRFE N 0°/f, 7E VRT Jrin) Bl L%, SIAR# I
[ AL B, MG RERG . © HkE D48
INERES, CREHLEE . EELARANAYT IRIESE 90°f5 L Il J5i
RAE EPID E5 5 @ Bk A8 /NER L B, ORIFHLEE . 1
HAANRITIRAS, R4E EPID B4,
1.3 Gt FEN T

N FEAE IBM SPSS 23 T4 240081, S
XEs T, MG IESSM A TR TEON ¢ ki, Xt
ANFF A IE 4340 1 41 9% BH T Wilcoxon 745 Fk ARG 56,
P<0.05 NERAGITFE L.

2 &0
21 EEH

H I 2 FE 3 LA, 6 MV X HT2E7E LAT F1 LNG J5 1]
T — Ak 5 45 5243 5114 0.994 +0.031 F10.998 = 0.009, 6
MV FFF X $147E LAT H1 LNG J5 1] _FIH—1b 545 545051k
1.000 = 0.010 1 1.001 +0.014.,
2.2 T

AWF5E 3 7E LAT. LNG # VRT J5 6 3151 A B

1AM RHEFAL (° )

200 A
%3 0 0 0 0 0 0 0 0 0 90 90 180 180 270 270
%97 R 0 0 0 0 0 0 45 270 315 0 0 0 0 0 0

EASE 0 45 90 135 270 315 90

90 90 90 270 90 270 90 270
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LRSS ITAL RIT 113 A TR /INER O A X 1 4 S s
PINIRAERE (32 2). RITH3 BRAEEFOINRAE 6 MV FF X
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B2 (P<0.05), 16 VRT J5 i b %A Siit2E 25
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1.1

3;0.9
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0 1 L L L 1 1 L ]
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03T, 3 § 9 10

4 5 6 7
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B3 RIT113% &M% 26 MV FFF X444 T € 2w &
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A LAT4=# LNG/z# VRT4 4%
6 MV FF X4+4&  0.026=0.005 0.041+0.014 0.018 =0.009
6 MV FFF X4 0.015+0.008 0.023+0.017 0.015=0.014
H/ZA8 -2.041 2.943 -0.513
PA& 0.041 0.022 0.608

2.3 HZR., BT RMERSRAEE & RN

A% SCHE T RITH3 B A% R #AT A BT, 5IAME
A B e G A AT 6 S 1 3R B0 R/ NER ot 5 48 B D ek
SERIEEEL T ) B Am2E . BRI AT B, R
THENANTT 0] RS BS ERAARFEARAS , EOKT A 10 RN
MRS I ARSI 5 0], U By 0] 3R D3 AR i 1], I
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FHT I 5 O B IE R 77k E R MUBAR ST . ST
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