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ABSTRACT

In this paper, a new collimator based on Hygeia GMX-1 cobalt (*Co) radiosurgery system was

designed and analyzed using the Monte Carlo simulation program GEANT4. The results of EBT3 film

measurements showed that the field penumbra of the improved collimator was reduced by 17.6% and the absorbed

dose rate was 2.12 times higher, while the source activity, source axis distance and field size remained unchanged.

The collimator has significant advantages in the two key technical parameters of absorbed dose rate and penumbra.

KEYWORDS Radiotherapy, Collimator, Dose rate, Penumbra

CLC TL99

IR IT R MR IR T I EE TR Im K b
R BUR 2 R & (1.8~2.2 Gy/ik)« £ 43K
(15~30 %) RBEATHEGHAST o SLAKSE 7] T80 AR
(Stereotactic radiosurgery, SRS) ik X Jp A8 47
25 T LUK R B T A DL B RS BE TR B 2K
U ECT R MBUR T (1.8~2.2 Gy/IRD ,
SRS MRV R (15~25 Gy/¥), TESEHiiRIT it
RIS A7 72 B K T AE 2 A AR o /NEEARAR ) SRS
B TT T I DX P 51 B 5 A R X 1] 3 A B AL R
(RIS SR T g P B, il PR AR AR R I xR
~Eo A SO RO AN T A R A FR AR K

RO AN ST B L BN Ay
5 AR TR ARG T B A, A AR R BT D U
B RN S ATHER (B (D D, PUAEIRE
SPEF ROSE DB/ S B AP R AR I R K

FURG, I RS FH B T8 A0 Rk L 45 D HE T i
LA T WEEASAMONBATE, i A
W& R . UL Hygeia A A GMX-1 B 4E; (“Co) JHUH
SARE RG], s R 2 IR SRR T
L AR 1 o 1B A 2 AN HE TR AL (& 2
() () (d)), LATHE B8 A A 1) i 18] [ O Dy o0 4%
—E MR, Hor A SHEELAS U7 B CCo JBURIR
Pr B AR Lo MAE B 85 AS A 1R b S T80 22T g 1 4HE
T8 LI B AR T AR /N o AN HE TR 88 LI A0 il
S35 55 U LA A AR IR v O Al 2 B — E A T ) R A
(KE2)). FHEZE AR O R E T HEE S
N7 A O RAL

HEJE 18 FLAE B A% 10V e 12 22 52 B ME B A AR
KAEE LU RER R m, iR, K&
B R i LA S . 1Y B AR AR G P T
WP FE N A B R SRR CH S BT A
RALHIR SRR SHEFERE . SRS, T

LA AL I PR HH K 7

1 SRSHEFE : (@) BERE NI BN FMRHIE B4
(D ERHEy JIHEE A
Fig.1 SRS collimator: (a) collimator of Elekta Linac;
(b) collimator of Elekta Gammaknife

8 5 B R TEOE IR T BOR B e, A DA i R
Y0 B SROBUR AN RHE T 1 £ AR BN B RS TR A
A BN (1) S BT 2 5 R R g RS R R B, AT
AR AE YYO0831 (y 5 HE 7 A4 € [a] U 6 IT &R 42)
(LLUR IR “YYO0831 Axife” ) P10 rpfig H Sk 35y o
LGSR R TSR TT 2 4t BN S BT 5 A K BT )
PR LA AR T 0.7, Ay 5 2k 3744 5E 1)
SHAEIT R G /N T 5 B RS BT B R = R L A
MAKT 0.6,

030304-2



JH g

— b S R U SN RHAE B & BT R AL

B (“Co) JBUR ARG T B 2 IR BUR YR ST
%ﬁ%f VR PR S SRR F R E N . HE K
v R i IRST T R B S B S R = AR LR
ﬁﬁﬁ%JEd\ETETfﬂ*T‘&B¢1&EPAu RIRGIER,
I /NGB 5 RN RS 2 iREFIER,
HHA“K%ﬁ#@W /N T S IS A 47 1 Sk B

P52, HEJE I FLAE B 28 LT S T A AL RT%%
Boh, SBURO ARG R R EAR. Bk, W
ﬂ%%ﬁﬂ%@@ﬁ%%%%&%%tﬁ¢%%
S IR Xof SRS BB RONT v e IR AL R R A BT 2 B
) A FH 2k 1

=T EER . H AT, PR i)

By S 2L AR SE [ TBUN SRR GRS & Y y S
2 3L A E TRV RO AP 2R G A i o m A S E L AR
RGRBEITZ . R, A8 ORUE S B RSF R/
AN G5 BT 244 52 1) [R] I 2 v o Lo IR AT B 3 A TSR
T U EAT SRR A E

A FHEET GMX-1 B “Co U AN R R 58, K
5855 DU RE P GEANT4A Wit 17— 30k 2L v
BLARIEHEAT 7M. 5%iR9T R4 H AT A
(RO RHE T 30 FLAE EL AR B, 2007 2 o L A R LT M
[ S35 2 S B RS RSP A AT B B 52 347
T PR 2E3K

(b)

-

C

2 HEREALNHE B - () SEWIEL s (o) 2 R IR I+ (o Tots 1T ] 5 (D Je o T 1)

Fig.2 Conical through-hole collimator: (a) physical photo of collimator; (b) side view; (c) top view; (d) bottom view
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Fig.5 Monte Carlo simulation of conical pipe-embedded collimator in GEANT4: (a) structure of the conical pipe-embedded
collimator; (b) the model of collimator (white) and spherical water-equivalent phantom; (c) Monte Carlo simulation of the reaction
of collimator and gamma ray, green lines are the simulated trace of y ray (color online)
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Fig.11 Monte Carlo simulation: (a) dose distribution at isocenter of conical through-hole collimator; (b) dose distribution at
isocenter of conical pipe-embedded collimator (color online)
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Table 1 Comparison of Monte Carlo simulation of conical through-hole collimator and conical pipe-embedded collimator
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Dose rate @isocenter Penumbra Field size
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Table 2 Comparison of film test of conical through-hole collimator and conical pipe-embedded collimator
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Fig.13 Off-axis dose line comparison of two kinds of collimator via film measurement (color online)
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