FRBRIRLR €

LR ER AR

P FELRBMAEERE] &
Fp 4 Rt it B S B
Dose assessment of diagnostic / therapeutic nuclear

medicine and development of efficient Monte

Carlo calculation method

33 %% : 1032001INERO009
£AFEPUOE) W2 f £ 8
FRAFA  Eap
IR T (03)5742669
E-mail address : ywhliu@ess.nthu.edu.tw
PR eim R A R Rk

2 pf: 104& 02 % 24 p



B Aot e s i
B2 dE R e 1
B 2R R s 3
B oy R BARET B e, 5
By FIE3BEEA 6
- CHPAREREAPRESREITE N 6
(=) B P BT e, 6
(C)AI B2 o, 6

= ~Re-188 - Y-90 6if # S 3 Mis B 2 R B =R E .8

B s A R IR B 9
- SRR T R R 9

S R R A F P 11

(= )Multiple entries % 4 cell tally #) ‘ST 11
(=) meshtally#E A F &% . 11
(=)Mesh tally 3+ 8> 22 #E L F 2 S EFHA

T e 13

S R AT RSP HEA TR 13

z ~BRFC SR T2 meshtally B E A+ 8% ... 14
e e, 15

B B F B 15



P FELRBHRE oA EFF PR P R 2RY
R4 B P51 s e
Ry 28%
4 %% 1032001INERO009
PR

AETERHUFE A REFERFESRN M E WG S S

R B N AR AT o X 12 Re-188~ Y-00 SR ¥ 3050

P A R RS R R i < ) Sl R Al R R R T D
Ao e it 2 SHRK T & JE R % MCNP 47k e repeated structure % 22
A PEE - aHE ST PE At N Ap#ot cell tally o @ F 2 3
8 mesh tally Bt R T 2 8P RAIME S AR &R
BB FRRBET o T AT RN ER

By R RET o Mt ol d mil R ¢ o Ix] BT 2x2 Rie
Frally SR G aER RSB 2T Gl B 2% F @ 108
B gl Bio SR A 7 )3 1.5% 0 dp 3t Ix1 tally # &4 70%<
ERERG v P E R ERE > 9T 10 # % 60 e PC
cluster ¥ ' 3 1 /] pF o 27 % 74 * MCNP i repeated structure % &
2x2 BPF AR TS FE A RIS PR 0 &Y 2x2 mesh

tally s> B 5% 2 PP 2238 m 8 O30 AP P o B 7 258 MCONP e B 5

=]



FEt tally 604 ) 0 A 2SRRI L FBF L MEA 2 o ATy S

BAAN TR b R SR R B B a2 BT aE 2 (F L ?g/4 B AL

b

3

TP FEFEEL By

MEET: PEEF A HE TR R



Dose assessment of diagnostic / therapeutic nuclear medicine and

development of efficient Monte Carlo calculation method

Yen-Wan Hsueh Liu and Hui-Chen Chu

Institute of Nuclear Engineering and Science, National Tsing Hua University

Abstract

The purpose of this study is to investigate the optimum way of internal
dose calculation while using Monte Carlo Method. Issues needed to be con-
sidered include geometry description, way of tally and tally size. The study is
conducted through the internal dose calculation of nuclear medicines Re-188
and Y-90 for liver cancer treatment.

The most realistic way of geometry description for dose calculation is to
use the pixel information of patient’s CT image to build the detailed voxel
geometry, which can be realized by using the special feature of repeated
structure of MCNP input option. The source region can then be assigned ac-
curately. As for the dose distribution calculation, the use of mesh tally can
drastically reduce the CPU time requirement compared to cell tally.

The analysis shows that the optimum tally size is 2x2, 4 times the voxel
size of CT image. The results can be calculated to within 2% error, and the
calculation can be done in reasonable computing time. A 2x2 homogeneous

model was also setup by using repeated structure. The results and efficiency



were the same as the detailed voxel model as 2x2 tally size was used.
The results of this study will be helpful for the establishment of the rela-
tionship between tumor dose delivered and the efficacy of internal medicine

therapy, which can be used for future adjustment of dose delivery.

Keywords: Nuclear Medicine, Internal Dose, Monte Carlo Calculation
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