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BLTE 5K E AR 4 (11475087) T35 4 -+ 5 B9 [Abstract] Objective To measure the parameters
¥ it (1002012C) | e g i g 2k A< o 1 ol 55 2% < of dynamic multileaf collimator ( DMLC) including leaf

AR R (1) 57 3% 45 (NS2014060) % B

BT 1 1AL AL Kk R S TR R (e transmission factor, betweendeaf leakage factor, leaf
210016) position correction factor, inner and outer penumbra for 60

2 ;]25?;0:}; Jh b A BB B T B (I 95 4 pairs of leaves in Varian IX medical linac accelerator and

39T 4 R O EE 2 b 00 3 b o (it 5 40 in Varian 23 EX,, respectively, to analyze the effects of

210016) X-ray energy and leaf numbers on the DLMC parameters,
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whose importance is also analyzed in treatment planning

system (TPS). Methods The five parameters of DLMC:
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leaf transmission factor, hetween-eaf leakage factor, leaf position correction factor, inner and outer penumbra

are measured, and the results are imported into TPS. The inverse intensity-modulated radiation therapy

(IMRT) is designed for phantom in TPS, and the phantom with a film is irradiated on the accelerator couch,

then the dose distribution is comparatively analyzed between the measured results on the film and TPS. Results

As to the same number of DMLC leaves, the higher the X—+ay energy, the bigger the parameters. As to the

same X-ray energy, the more the DMLC leaves, the bigger the parameters. The area contact ratios of 80%

isodose line got from both actual measurement on the film and TPS are higher than 95%, and the separation

degree of the curves are both lower than 3 mm. Conclusions Although each DMLC parameter can be influenced

by the leaf number and X—ay energy, the dose distributions of both actual measurement and TPS are capable of

satisfying higher contact ratio and lower separation degree by guiding the measured DMLC parameters into TPS,

which meet the clinical application requirement.
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Fifd 25 TR ¥ 9T B [ 3 L 1 5 A 97 (intensity—
modulated radiation therapy, IMRT) 7 Ilfi P& ft) {5 F itk
Kl VZ . R GRIAIT ) ST B 28, =
AEAME Y 2 o B A R 55 U7 30, {2 Varian
o 2% F AT FH g5 2 i (1) 3 98 VA T 7 Rl B A
Z i HE B 4% (dynamic multiLeaf collimator, DMLC)
eIl o

DMLC 1EJy—Ff 43 48 1 36 7 8 7248 T 1)
A AT E v B R AR KWL AL H il T DMLC
RS () R 3% P A6 97 7 U 22 REE o6 L TBUH iR 7
AR 7w ER . RN T AR 5 4
DMLC (F3BUBHAN 77 8 2 5 1 A i 988 TEUSR 40 B2 1) B A
%"

FEVA SR BT BEAR i T3 T 52 % (1 0 X hn e
2% BV RS ) L 28 Bk 21 (machine unit, MV) ] B &
15 1000 MU, P ik vff 0 4% DA R i e 22 1) £ 35 A3 %o 4
DXAIAE 5 AL 235 e 1R K, 75 25 Bl & 7 Br e AR 3L
TE T ZE 4 A A 5 oF Fr 3% 5 B 7 TF (transmission
factor) - F (8] g 5t [Kl -7+ LF (leakage factor) | I Jrfif
BRIERT EAIEESE DMLC 2 80566 1, 38
g A A R A B, R X 2 2 8 5| I BA
J7 1+ ¥ & 4t (treatment planning system, TPS) , #£ it}
DMLC 2 ¥ AE i 5 v+ X e 15 5 4 FH A 20 224 0 8
T,

Ak, DMLC SE3 1 58 A7 i 25 1 56 A 30 25 1 5
PR Ao i A VR SR B AR 20 A B 0K (step and
shoot) , JE44 A~ 35 57 (¥ 5 BF 568 FE 43 9 45 T4 1 B

i

accelerator; DMLC; physical parameter; measurement; verification

(segmem) BEAT 1B WU A7 B U) 4 2 ) o4 2545
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(sliding window) , &I i i 15 DMLC -} Al 4t iz 5l
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T sz Fi 64 7 5k i DMLC g %% 151 2 50, DL (% N
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% [H Varian 22 @ () ClinacdX F1 Clinac23EX [&
FH HLF ELZR D 25 5 26 [ Kodak X-Omat V i}y 434
X ClinacdX JI i % 9 2 M6 Al i 60 X M Jy 41
F SR A 40 Xof s B BEAE S5 O B 4
SN 5 mm, B 3 20 X b AR O B AE S oG AL B
452 8 10 mm. Clinac23EX Jji 3 2% 1 2 ' i
H 40 X b LR 45 9 FEAE S5 b0 0 B IR
10 mm.
1.2 EBAHZE

Varian ClinacdX $1 Clinac23EX [ F H £& Ini#
2e4di B ) DMLC 43 %1 2 Varian 60 3} f1 Varian 40 3
MLC. il &) DMLC 2 ¥t 45 i 5 K<
V) 9 5 R~ b Ao AR E R B N S AR SRR R .
DMLC 250 I 5 45 50K 4 51 N3 TPS (1) R 46 HL 2%
A, 25 E A 5. BTS2l ) DMLC
SO FAS B0V 5 v R 45 R 7E s gs B e
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JB& e B RSEAAR 2R 47 TR 5 » 058 P 70 5 58 3IE R G B
PREF TR A TPS 1 5 77l & 43 A 2k 47 %) b
.

£ DMLC 2 0 &t /iy, i 22 6 AT fE 48 AR
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P A Wl 20 BE R R B K R GR) G &R AE T E
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1.2.2 A R IR 1 AP L Ah 256 T A

BT RANH Y J5a) 15 em, X J5 ) 15 em;
FE RN Y 712N 10 em, X 71924 10 eme 40755
4 100 MU 0 5 77 ¥ [A) i 3@ S B8 A () s
S8 DAL 00, R 45 0 B EOR A . BET IR AR B
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2%, T LLE B 19 2 i F A7 B R OE R 7 (R B AL IE R
TN B Bl S B /N R DU IE &% 7 10 55
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1.2.3 of bl e 1 56 A 00 B 45 3R 5 v S 45 R
e HA3 ) () DMLC Z50m A F) TPS RS
USRS EA, B B Bt 306 e A 56 v Xl JFAE I
oy X AT T P B A S it 1% v R, T 45 B0 )
S Sl AR L 45 SR o g3 B T BL A R T 45 3 S5 5
2K (1 B A8 25 SRRV T AR T f9 771 4 % EEAR 0

2 #HR
Varian 60 X} £1 40 X1 /5 DMLC 2 % it ) it
GERNE 1.

#1 DMLC SHIBLER

Table 1 Measurement results of DMLC parameters

TH 60 &ty 40 et by
X B ERfE R /MY 6 15 6 15
W 3 G PR T T % 0.89 1.22 0.67 1.03
W i G PR T T 9% 1.13 1.56 0.87 1.35
AR ER T fem 0,07 0.11 0.05 0.09
25 fem 0.54 0.78 0.43 0.71
Shofi fem 0.85 1.12 0.75 0.98

MLC M} BN [H LA K X SR fE R AR [, &
BX S 2R 1 7 375 e 0 RO A AN () 5 3 i G I g
DMLC S (4038 it Jr i 5 -7« W v U 5 B < b
P AL BB IER T 5 A2 ) 7R AR R i

HRIE L 1 &5 AT &1 g /2 60 X i) MLC M Jy
A& 40 X MLC ™ Fr, F 15 MV 43 1) DMLC 2
AL 6 MV JI45 (1 Z M 55 60 X MLC - J7 %52 40
Xf MLC WM & » fE [ —Fh e & T H LR &5
WA &

¥4 EIRPA DMLC 25043 51 51 N TPS, 23 5 4%
T [ R SR B SR RN Sl 4 SR 53R AT R BG4 b S5 R
FWSFH LR 4 DMLC 2505, 16 ) 8 3 50 45
S5 5 45 1 80% 45 1) ik £ 1 K E 4 FE AR OK T
95% , 1 25 (1) 45 25 FE 2 /T 3 mm, 584 15 A I R 2
Ko WILAEW A Varian [ JH B2 0k 8% 1 X 60 %t
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140 36 DMLC Fy386 fia 8 525 00 5 25 SR 2 W, 4 920 £
DMLC Z¥5I N2 TPS it R 40, fE R KFERE £
Fi2 1o 1 1 R 5 A T ST S SR A vER L . G O TS
ANSE Bl F 25 SR (W) & R L 56 A S IR R ZEK .

3 iFigE4R

DMLC ()55 2 £ AU 2% () 8 11 3 2R g k%
VIAH I 5 A hn 3 25 56 Y3 A 5 B0 o3 5 AR IE 5 4% ] 1
TENAE . Bt A 1] e B R g O CA R E oI VR 5 T
JT AR MBI, B4 A7 27 o B b B R, R
SFFROPLEE 4 H Bk A RT BEAR &, X DMLC (199 « 3% 5
S RUCT SRR o [ I AR AN A 9 MLC &Y
5 DX ARE S THT ¢ 33 A 7R R B BOR U
75 1k P A8 1T 7 35 T B A 5 mm 22 A () B
MLC, ¥ 97 ¥R 8 T i A A v 128 0 A B2 B 1k 5
LBt e T R R E A A
b P R AR S B0 Ing 45 BT AT T U A ex
o S I 70 B B W . T LoSasso™ A1 Liu 25
WFFE R I MLC BE S 2950 1. 5%, I EIR T it
R 2 B LS 3R S R B 2 Bt AT S A 0 2
FE M, Varian 5 FH B 28 03 45 (1) DMLC )5 % 114
U0 A SR (1 v B 2% P B R A R 0 B4 41
a8 w7 o (R R A ROT R R SRR 4 A
Sk B AR FE A ) O R A R AR KR
JEE b e AU 28 LIRS il 2> xof o 20 2 el 2% B A 49340

i-F DMLC M- Jy (1) 96 & B 3 P52 7 DMLC fip
SR AS R0 5 5 5 R DX AR (PTV) FEAR B L
RT3 2 FEE 5 - R 3 7 FE AT {E I T P A
WRZ) g FLAE LAY R 22 H & 2%, 3 4 Al A 5 > PR
IRLE I T B R A 2 A4 & B A #% . MLC i
V1 e JEE 00 230 i H5 D S 4 11 8 S 3R E 11 55 31 5% LA
T B E AT 4~5 AN ERE, W — AR D
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e AR 2 ) B SR A A I S 32 B R BERE
/Iy KRB 2 I A BE B 58 K (HIS 19 K b XU 5
G £ IR B A IR . AR X — P
AR AEAS R I R T TR 55— TR oA A
FAARTG Fr 22 6] AR HE U1 3 A, D O 2k R e L4
B 10 SRR AT B B 35 R S R ™ o X by
MEMIY 25 45 REA 0 OKRE, th A K. DMLC [ if
B RS AT B AR AN T 2%« TR T B 4 LSRN

H 2 BREE AL N 1 BE MO e RRE 4 2 1) ) ik
DT TE2 R

DMLC )2 %000 & 87 6 7 78 R 0T 15 4% 1 Ji
P 3 a b, DRI 7E i DMLC 53 428 & 2 A 1 2% 2 AR
E I 28 At £ 2 BN HE R o Qo o B i WL AL HE
T A% 1) AT R FEE 5 28 1 45 o O G E 5 KT 6 AN S
PR — B SE . Ak, i S TSI ¥ v B8 v T
1) 375 S5 £ 5 > T AE TPS A 35 i i 58 1 X i) 3 i
PG I E S B P Ot B NG 1% AL I O 4 A
BRI Y L o iz Bl s A8 o B A0k R G
AR ZE WP A AN T 2 3 0% S R, DR IR g X
DMLC M b (£ 77 ARl A o

DMLC Jwi% 4% 2 #[5) FF 23 BE VL8 f R AR 4k, 31X
ST A FE AR L T 30 MLC [ 5 7 18 M AR 40 1
Sl E R 22, I A T B bR 2 B /50 & TPS i
HREGEE—EmE" . Luo " B T ER
Fi| i 50Oy R MLC K] EE 7 45 5 R 5] GRS 47 B
W22 TR A A 2 N R R AT R B TR XA A
W22 5135 MLC B4R 22 A B G R dn S 4oz
B K 0.2 mm, $8 X 7 &8 20 1%, 1% T3
A MLC ()98 38 i ST » Zygmanski 25 " 413 MLC nf
FriftZE299 0. 05 em, Woo 25" % 5 24 ] et 15 % il
O B gy, B AL B SR T 2 i R 13%
() it 2%, Sharpe 25" 3l 24 FBF 9 1 emx1 em
i, Gn 5 MLC i A B % 2258 2 mm, WG & 3K 23
FAZE 16%, %729 | mm I W AH 22 8% . 2 MIE 83 AL
ZEA B N 0, MLC I 83 5 [l 4f 2% 5 7 1y J5 )
i B, 3X I MLC My 5] 56 i 71 & 22 fe /0N Bk
T MLC i Ry 6 J07 571 5 1 52w, 5E 514 MLC
34T 4E 5 R IR L B .

DMLC SZ2JRi&E 51 26, 40252 Bl B Jr 3 47k
FE 25 DR (K B2 W, 1T 86 i TPS 36 97 i %I, 06 25 3
fZ1E LR R Z 45 MLC 757 K 1§20 » ORilk 2= FH B
TS BRIA T A B4 A B S TPS &1 b i 771 & 4y
ffRFE — 3, R B E Z 2R MIRIT. L%
DMLC P i 2 3 (L6 1 9 IR 7 oty e S A
T A AL B R IE R T AR Ah A RE) kAT s,
RIFBALHALE R, LIRS EIASZE MLC H
HOH X 2R RE R 2w . (EE 075 1) DMLC 2%
Gl TPS, F0 30 n) 1 5 v 55 25 S R Sz ) 25 A7
Xof b 73 fir » G5 S #S  AIE AR 3 ) 3 SR o B A5 R s
W25 R 1) 80% 2577 it £ 1 B & FEHE K T 95% » 1
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