[ PR BE e A% BEf 2 i 20154FE9 H 5539455 Int J Radiat Med Nuel Med, September 2015, Vol.39, No.5 397

TSR B R R U A B A (N ] 5]
YR ST

A Ak Bk BEF Mk

[(WE] BR SXERE A FAOEERMIL ), @y —B P W6 S5~ B kst
B, JER BT S RTINS T] S AR BRI TS . iR ISR R B R T is Y
HENTAMIL TI R SR B R, JF S R UL R T IR, SR Bl A
SERATE R, BEEMEESLRIEUN, TG R SR, 3 XA 8N & HE
AU S A e TR BT AR R R DN, BB (1) TSR R D A
RAMEAR ;s (TERERIT RN, F25 BR R AR RS . B AN TR BT
ANEE SV R B

[=42iR] NI JT; Monte Carlo J7i2:; FlErtt
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[Abstract] Objective To build a Monte Carlo model of a type of gamma knife independently
produced in China, and prove the accuracy of this model and study dose field characteristics of the gamma
knife. Methods Monte Carlo model was built based on Monte Carlo N-Particle Transport Code, and the
simulation result was verified by the experiment results. Results Off Axis Ratio: the simulation result of
Off Axis Ratios was in good agreement with the experiment results, the top dose rate platform decreased
with the radium of the collimators reduced, penumbra decreased to some degree but not obviously; isodose
curves: the dose gradient of the plane perpendicular to rotate axis was minimum. Conclusions  (1)The
Monte Carlo model was accurate and effective. (2)The distance between the tumor and body surface, the

size, shape of the tumor and the heterogeneity of exposure field need to be considered when the treatment

plan is developed.
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Fig.1 Appearance of one type of gamma knife
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Fig.2 Diagram of the size and material of the collimator
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Fig.3 The gates of positions of multi-sources collimators
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Fig.4 Three-dimensional view of the multi-sources model
EBT-3 JIK 3BT il 6 emx6 em T TE /DL, #BTHY
AFET, GRZPRRE AEHR A B ) 7 1) 38 B
FEFRICAF I o A ER BT A BT AR 16 em
(R RIS P NG 2 B, T 20 B (R 75
JEEA 0~9 Gy, 5 HRS (1 I A Je F #10 E 7 15 =
B, AR = RE AR E, 252 48 h 5
CH TR sesaass), WUl R I H AR T2
AN TR EPSON V750 FAGE k44 . F34
B 48 i 2B, R gk
FRiC a7 A, A R RO R D 1 — 2

P G B A Radfilm v2.0 HEECLT (20 18 oF
13538

2 R

PR IR EE B L . S50 = ph 2 AR 35
BT AT Hed, X sl ERD e e SR T
TXFEG . BTl LA X R RIS O, SR 2kt
X Z RGO, A E LT o

SRR . REBUEY, HH—TH LR
S A B R AT

RN BB R A S Y s
ok, FIRLAER L
2.1 SIEFEE

Bl 5 050 ¢16. @12, @8, o4 4 Fli i H 45
150 mm AR HIEL ., S5 i O @
XHBIKX , OX——TERFERF-5, AN
() 8 4 YEURE T 35 A BEL A s i AR i . @
X——20%~80% | & X Fr A5 X, T2l JLA
R | I MU A L, TR R
F L WEESNERST, HERIREES, OX—K
TFIERT-E, OAIZIX I 2 s e b
RO T 3 B ) o XX 3 AN, 916,
@12 WEE & LI MR R P AW & AR, &5
S A R AR IR RS A AR ZE AR AE 2% LAY (£
BT RERAMCHAE) o X T o8 HEEHTR, BT
QX A/, OXMORAGHAF A RI4F. WX T ¢4
HEA, OXCLBTIHEEL, QXX FFRY
R S L S AR 2 A 25 /N 8% /i A+ o X T
SR AT XIRRE -y HCR 2 RE e W A DG

FESLPRRIT R, BEAEOKE/N GilEshE
MR My, MM 2 KR % T RE R AR e
HYLSE 5 X SRR T LR R/ Nt X ] B I 5 4
UG, PTLVE L, REE M AL, O
X B2, 2 KA /MY AR &, iX
FBIE T UE AR LA RS HIR R M5 X A
Z—o WMRSE . WEE SRR AR B . JRom
KB IX KNI
22 IR

K6 KUK @16 HEERR I 3 /N T-1f N A9 S5 i
Mgk, BE2dH— b (g5 b R EIH—),
HH AT A4 5 e 2 U 5350 1. 0.9, 0.8++---
0.1, 22l 5557 & e BEEE A%l 0.04 cmx0.04 cmx




400 [E PR B2 % E 2 2 20154FE9 H 453984558 Int J Radiat Med Nucl Med, September 2015, Vol.39, No.5

1.50E+00
L DK
= 1.00E+00 % 63t
& ES e
= - — = pl6/E
2 5.00E-01F @
2
BKX
0.00E+00 '
0 1 2 3
BB S AL B (em)
1.50E+00
B
%ﬂ 1.00E+00
' Q12/5 k%
= Brikp)
2 5.00E-011 - - - Ql2/5H
==
w
0.00E+00
0 1 2 3
EE%%EPIIL‘)ﬁﬁﬁ(cm)
1.50E+00
%
%ﬂ 1.00E+00 -
£ T
3 5.006-01 - T T T s
=
b
N
0.00E+00 ==
0 1 2 3
EE%%EPIIL‘)ﬁﬁﬁ(cm)
1.50E+00
%
%ﬂ 1.00E-+00
2 T
= bR e
3 5.00E-01F e
=
o
0.00E+00 | |
%0 | 2 3
B A S A (em)

B 5 @lo~e4 HEHETHIL
Fig.5 The off axis ratio of all size of collimators
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Fig.6 The isodose curves of xy/yz/xz planes of ¢16 collimator
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