b

$34% H10M r ] R 2R AR AR Vol. 34 No.10
20174F 10H Chinese Journal of Medical Physics October 2017
DOI:10.3969/.issn.1005-202X.2017.10.004 R A5

IFmRERFHE RGBT ELMER B RrI M H

Euk, E % &K
RYERI R EE MR A S E BT R, 280 A8 230001

i =) B £ opriE fhat b F 45 %1% 4 % (a-Si EPID) 9 712 52 mb b, #) A JF R 09 5 AF B 30 A7 4 B R 4R 09 4427
W, PRI A ik B0 B A2 PR AR RS R T S A2, 1% a-Si EPID R A mik B g ik AT B, Fik:
4 4%} a-Si EPID #4740 , ¥ 2 5% 16 A~ K 4 10 emx 10 em #9F X 3%, 4 2 a-Si EPID AR K JB ST, A IR 7 o 4 TR 20
10 cm>10 cm(SSD 160 cm) %9 K A48 Z f An 3R BR3G 353545, SH#AT40 3k A SR, MUS BT B 2 RAHARIE AR RE 57
FFRAFEST T H AT B nik 33 B SHC B A 2 IR PR AR PR AR S b B E R = Yok HaEdE
TR, BER ik %t R 97 MU £ 103 MU, 405 B4k £2+3%. 4R 27 a-Si EPID WS 4h & 7 & 2 & E &N,
5B B EHRRBEA DT 1%, FIE SHFERNSHGEEREB L = éfzﬂw?ﬁ%ﬁ‘#ﬁ kR I HA3)/ T+0.5%
Fo£1.5%. Z5i8: Bl /A RARA I, ST AF) B B 43R4 % a-Si EPID A T Anik %5 B

[S548R |3E dh At b F BT A%, BAh; A&k B 467 72

[hE 23S ]R197.39 [ ERERERTE]A [ZZ= 42 ]1005-202X(2017)10-0988-05

Application of amorphous silicon electronic portal imaging device in daily quality assurance of
linear accelerator

YAN Bing, WU Aidong
Department of Radiation Oncology, Anhui Provincial Hospital, Anhui Medical University, Hefei 230001, China

Abstract: Objective Based on the dose analysis of amorphous silicon electronic portal imaging device (a-Si EPID), the parameters
of the linear accelerator (Linac), such as the output dose, flatness, symmetry and field size, were obtained by automatically
analyzing the daily collected field images with the self-made software. The possibility of a-Si EPID to achieve a quick daily quality
assurance (QA) of Linac is verified in the study. Methods The a-Si EPID was firstly calibrated and the plate was divided into
16 subareas at a size of 10 cmx10 cm which were radiated successively by moving a-Si EPID. Multiple field image after gain
correction was obtained by overlapping the areas of 10 cmx10 cm (SSD 160 cm) near the center axis. The output dose was also
calibrated. According to the calibrated data, we used self-made software to analyze the daily QA parameters of Linac obtained
from standard field images, such as output dose, field size, flatness, symmetry, which were also compared with those measured
with ion chamber and three-dimensional water phantom. Results The beams delivered by Linac ranged from 97 MU to 103 MU
and the simulated dose deviation varied from -3% to +3% simultaneously. A high linear relationship was found between central
axis dose of a-Si EPID and MU, and the maximum deviation of output dose measured by a-Si EPID and that measured by ion
chamber was less than 1%. The baseline deviations of flatness and symmetry from a-Si EPID were consistent with those three-
dimensional 3D water phantom, and the deviations were less than +£0.5% and £1.5%, respectively. Conclusion Because of the
accuracy and convenience of measurement, the self-made software and a-Si EPID can be used for the daily QA of Linac.

Keywords: amorphous silicon electronic portal imaging device; daily quality assurance; linear accelerator; radiotherapy dosage
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WY, 2R EF5 H a-Si EPID 76 S DI RE A JER L
SEHAT RAF A5 e, DR a-Si EPID #EAT
FR S R R S X T3k A R AT A R AR R
i A AHR AR A4F, a-Si EPID Al g2
RO A 2 R g Y HAS 77 AR SO a-
Si EPID FY 7 & 27 4 P HoR A 00 S B S R A 7
RHE I I BE , IR R 2 il 26 5 = ZE KA 9 319
KAEEAT RS He o, UESE B 5 4 n] LR L I —
AP H A Y T SR e AT H A, 7
WSR2 5 PE A 30 Mg HEoRAE R ETRAR,
7R IF I AR 0 R B A P R RRE S
ST RTS8, R a-Si EPID AE 2 4k s 25 ph
WA T H

| MR 5TT%

1.1 #84

B« L B4R N T 7% (synergy, ELEKTA ) fifi /]
6 MV-X 2k, 6 HCH 2 I 25 . & 119 a-Si EPID (Per-
kin-Elmer) #1752 56 , % a-Si EPID 43 &5 I 2 1 £2
41 cmx41 cm, ZF e N1 024%1 024, HFEHEE A
1 mm i FHF 2 A%, 800 25 7 T BE R 160 em ™, 7 &
B5HIER H 0.6 cc #5IE HLES % (PTW, 30013) K& —4E/K
#(PTW MP3, REAFL0.125 cc)

A AG R A AR XTS (Perkin-Elmer) , 5% 1%
g 2 A 20 R B 50 it 35 )5 ol R
320 ms/Mil o H A Ab B K K g B SR FH MATLAB
(v2010b, Math Works) .
1.2 ik
1.2.1 a-Si EPID# A (1A HER S 50 i o4 5
514 DF (Dark Field Image) A KA , V2 15 He,
XL IR 5 (2) 3 254G HE , 1 YR O Y, e
10 cm> 10 em $F 57, 4 PTW729 Z4EH- 25 19 A7 240
- TR R VR 160 em Ab , 2 181 7 55 N 7] L 1) [
PRI o HL SR A SRS R R M 35 1 em 2
[E AR K BSE, 2 S EF FRU O RI R 6 cmx6 em X303
T 1.5%. BN RS A 41 emx41 cm |19 a-Si EPID
SR B E K AT RS sl L, )0 K/ 10 emx 10 em
116 471X 38, 7E a-Si EPID 2% i 8 35 1om J5 [&] {4
K, FREFEF 10 cmx 10 em F1 100 MU R 5575 505 F
LA R UE S AR YR B% 3 a-Si EPID A, {4 IE 13 #6-1-
DI e 5 O R A (SFD=160 cm) o 47
SR AE 16 1 EPID 5245, UK 26 5248 bl s
10 cmx 10 em X3k R S2AG B AR B 9F , BDAS 21178 o5
#£ 4~ a-Si EPID [H £ 11 22 I 3 15 52 1% MF (Multiple
Field) ; (3) %y H 701 0 A2 o 00 2t i A6 v s 25 246 %+ 551

i, a-Si EPID 7 35 0.5 cm [ R K FF @A, 85
10 cmx 10 cm b #EEF , 7351 B4 10,2050, 100,200
MU, R RIB I 25%25 8 &= IR BEAE AT A 15
Hida B R R R T AF (Absolute Factor)

A Y 25 K s e A, K BE SR T
TERFEAR
Corrected,_ = Raw_image(x,y) - DF(x,y)

MF(x.y)

122 BESHEEIE A% 5T MATLAB
GUIZS , TREALHS - (1)EPID AL i ] Ak, DU If
AR P AHE EPID ; (2) H AR ST RS A K
g5 W T (3) HAG B I E it . 7Ef K H S
o IR ST B S8 A A, B LA
U H A SRR BB, A H B R, SR
A ERAE o Bl e X & S A S BR AR A , 52 B b
O DX 25 %2548 2 50% 55 57 1 2 X 3l 43 SV Ry 4 Xof
FE S SR/ T G-T 5 1) )2 A-B J7 [1)~F-3H i
(Flatness)  XJ FRYE (Symmetry ) I F 34 A7Aifh 1) F 28

(Base Line) #F47 Hed , FAHBE XIHRPEE LF -
D

xAF (1)

D -D_
Flatness = m x 100 % (2)
ax(D,, =D
Symmetry=wx 100 % (3)

Hrr, D, 1D, F57E 80%5T BT T & PN ) fie K e fe /)N
R, Dy S D, FETEREAS S EF 8 B P 25 o C vt
PRI ST, D, 76 SO0 o 25 79 O
F43%, SFTEF R/ IMi 2541 mm , I X FRPE 5 Lk
s 2543 % T fih A 4, T B IR AR

SRS B I IR AR AR SCYE IR 58
UE: (1) % I IGIE - 3P4l a-Si EPID & E 28
SR A R HER P, R 10 emx 10 om BETET
A MU(97.,98.99.100,101,102,103) 3 31| B 55 Hy
2% M a-Si EPID, HA i B %08 T REAK T 5 em
b, AR K FETFIFE IR 100 om , 4082075 H 5 K H it 2
W7 &, i T a-Si EPID 1R 554 1 mm 4 H-,
PN 0.5 em [& AR /K PRI 5 H 3 25 4 ] 1 571 i R
B o (2) BB RS RAIE o EBT3 Sk A & TR 7 IR
= BRI 100 eom, 1A 7 55 [ 4K I ASR) A, A
10 cmx 10 cm FR 5B H 3 200 MU, 3641 5 57 ) ~F 5
I BUR 25 /N T 1 mm. EMIEES ST, L
10 cmx 10 cm FEGFEF R 3, DL 0.1 em K430l el AR
XY WA T ) ST RN BRET a-Si EPID, 49 iF a-
Si EPID Il 2 5 B ROSF i af P o (3) S 4H 3 X B
BHIE s =HEKFEHEL S T/K T 1.5 em P52 158.5 em,
a-Si EPID R 15 0.5 e ZE A%, 43510 & = 4 /K56
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¢ a-Si EPID 7E /N #5517 REFRIL T G-T HA-BJ7
Tia) B9 5 Bl ) 2, O DAL il R A Sk T 5 5 1
IR TINEE G-T A A-B BN ] (10
ot L A 0 e Y R 038 FE L A% 14 T O i a-Si EPID
XPEHH RS X R S Mt 25 1) SRR S

2 & B

2.1 a-Si EPID 5B EEMmHFIEHIXTLE

T 28 H R M 97 MU % 103 MU, A5 421571 &
FE3%. 455 B EPID HP Ul K B2 5] i 5 e B 4R
PE, SRR EE R ImE A/ N T 1% (B 1),

104

103

Dose/cGy

—+—ion chamber
—6—EPID

97 : : L : : : :
96 97 98 99 100 101 102 103 104

MU

EPID: Electronic portal imaging device; MU: Monitor unit
1 EPID 535 B EES2IRMNER MR LTS3
Fig.1 Comparison of output dose of linear accelerator (Linac)

measured by EPID and ion chamber

2.2 a-Si EPID Xt G 5F R~H MU &

EPID 55 55 Y RO 285 5% 55 sk % S B b /s 285
AT A R VPR . FEEST] X, 0 45 2R g
22/NF0.05 mm; 7ERS1TY J5 1], R 45 g 22 /N T
0.10 mm, % X J5 [ Ko
2.3 a-Si EPID Xt 18 & 3 FR IR SRR E

=4k /K465 EPID 78 A-B . G-T J7 [n] 19 77 & Hh £k
R0 5 B N ] 2 s, A 2 7 50 e P e DX 3 5 25
DXR 25 K, (L7 5 3T AR il BT 7 s 79 o X iR
Z/INF 03%. —HEIKAH 5 EPID P # FL L8 1) °F- 31
I3 WA G-T J5 18 0.76% . 0.74% , A-B J7 1] 0.98% .
1.00% ; X} FRIES 54 : G-T J7 1] 1.30% .2.00% , A-B
J711 1.88%.1.58%. 4351H G-T . A-B P J5 [n] i, H:
B A 3 PR . A-B T RIS, = 4EK
65 EPID A F-HH 5 50 514 3.69% . 3.63% , X Fi 43

# 1 EPID 35127 R~T %% (mm)
Tab.1 Sensitivity of EPID to field size (mm)

Jaw Setting value EPID Linac Error
X-direction 9.7 9.68 9.69 0.01
9.8 9.75 9.78 0.03

9.9 9.88 9.85 0.03

10.0 9.95 9.98 0.03

10.1 10.07 10.05 0.02

10.2 10.18 10.15 0.03

10.3 10.28 10.25 0.03

Y-direction 9.7 9.66 9.71 0.05
9.8 9.75 9.80 0.05

9.9 9.85 9.85 0.00

10.0 9.95 9.95 0.00

10.1 10.08 10.09 0.01

10.2 10.15 10.19 0.04

10.3 10.25 10.32 0.07

A 8.53% .9.35% ., G-T J7 [ Rilsht, =4 K55
EPID 14 - 3 B8 43 91 K 2.51% . 2.86, X #4351 K
5.02%.5.03%, —4E/KAH-5 EPID f 545 H SE4k sk
2[R,

33 g

a-Si EPID PRUHASE FI: | v o0 HE o S fae AT FE 1y
PRIy TN S i I 5 3 AN E s = e ) B & i)
IR . R 5T EIESE a-Si EPID A T2
M B AR ISR TR R BT
B — MR O AR AIUAORS B A T ORIE AR (H
N FH TN HAS B ATiA 5 HE

a-Si EPID L T il a4 H A i e /s ZEx itk A7
F AR, RR 1 3R TR 2 A 1
S HT 8 AL R 03 a5 7 AN ]
FH T8 SR RS 2 498 250 ool i ke 1 7
T PRI 257 181 1Y) JC 3 D B R AT IR, (AR
W25 P9 B B — AR R BT HA A RS S5
W FECE ) ik ) S A5 T TN BT, (EL IR 2 B T S
I B ) i i 2R B RS  hy ke B 7] o 22 1
AN 2253 -7 T M SEWTSE . Siebers 25 A F [
(AR K 359 B 7 5 A BRI 25 1 1T ) S T R AT 2 AR
o Zhu 25 FI S RUBFUR & IE a-Si EPID,
FEAG RN A 2 4 0 IS B s A A
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2 Z#kFES EPID Bk
Fig.2 Comparison of base-line profile obtained from three—dimensional (3D) water phantom and EPID
120 T T T T T 120 T T T T T
lon chamber lon chamber
EPID
0ol EPID | 100l 1
80 1 80 -
X X
D R
2 3
o 6or 1 Y 601 b
O <
=T g = 4ok p
20 E 20 -
0 Il Il Il Il L 0 r /_Jr L L L
-30 -20 -10 0 10 20 30 -30 -20 -10 0 10 20 30
Distance/cm Distance/cm
a: A-B direction b: G-T direction
3 K&k FH5 EPID L8
Fig.3 Comparison of base-line profile measured with detuned water phantom and EPID
2 ZHKFH5S EPID I8 EF SRR ML (%)
Tab.2 Flatness and symmetry calculated with 3D water phantom and EPID (%)
3D water phantom EPID
Parameter
Flatness Error Symmetry Error Flatness Error Symmetry Error
Baseline G-T 0.76 - 1.30 - 0.74 - 2.00 -
Baseline A-B 0.98 - 1.88 - 1.00 - 1.58 -
Detuned G-T 2.51 1.75 5.02 3.72 2.86 2.12 5.03 3.03
Detuned A-B 3.69 2.71 8.53 6.65 3.63 2.63 9.35 7.77

O, fEE R X B A B — 2. BRIIEAE PR 12 A-BJ7 181K EPID 273 54 XSG AT B IE , OF R

ANy #k N B TN ) 5 & 1F a-Si EPID 25, {HAY

W% G-TH . A EPID K HELE S % MR A5 5 1
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B FERE [ A a-Si EPID 78 G-T J5 6] Fl1 A-B J7 [f]
B A5 44 KSR 16 4~ Xz —Fe o, 5 = 4K
e b 2T AT A TR

ASCHIH a-Si EPID X HL4& s 647 H A, 78
Hy H 3R S S RN TS I 2 SRA B A . T
S HHE K X AR T T, N kg R s 4 S B
2R B I (8, 45 R 5 = KA R B (AT A
PR, {NAE A-B J5 1], a-Si EPID 5 = 4 /K FiAH L 2
AR ES 1% , 3X AT BB T 78R VR R i 25 255 25
FEUERE, SRR Rt K R EM AN . R
PRAE AL FE H, — BN 25 H BN e R ) 22 , PR e ]
AN a-Si EPID 5 = 4E/KFAH L R 25/ T 1%,

H i g A B & T 5 3 224 QICKCHECK (PTW
4\ ) Hl Daily QA3 (SUN NUCLEAR 23 /)™ Wifh H
A 3t A HE RS — > s HE 5 R ] 0 A
A B R 2 i S RN R 2 T R A 5 0 S
B, 0 I R AR | SR R S K RE
G RICRFHT =4eKFEHATRAE, fE3E— 25
FEH AR H R T 5090F a-Si EPID T H &
R IARR e, B, AL T a-Si EPID X ELZ& i
AT HAG, e R T AR e B R A4
A EE, By R B 7 (5 A3 HEcm ™, R ORI H a-
Si EPID X} FL £ s #5511 H K2 A 2T 7 1Y
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