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ABSTRACT

This study is fulfilled to evaluate the exposure dose nearby a patient during the brachytherapy of the prostate
cancer treatment and to minimize the radiation exposure by evaluating the exposure dose of the person near the
relevant implanted patient, technicians and gardians. The experiment method is used on the study is MCNPX that
is stood on the basis monte-carlo method and implant the source to MIRD-type phantom in '“Ir, '*I, and '“Pd
in virtual space. For dose evaluations according to distance, the radiation dose on the patient near the
corresponding implanted patient is evaluated by each distance of 30, 50, 100, 200 cm to anterior from the
implanted patient. As a result, ’Ir showed a higher dose than '*I and 'Pd in every distance.

Keywords: Prostate cancer, Brachytherapy, MIRD-type phantom, MCNPX

I. INTRODUCTION

20150l EE Z7SHe AN A o] w
=2 AEAY2 OBCD =7Hee] A5, daAow
Wol WSk FAe] 3t hFo R APk o,
Horow Haskal glom AeeFao] G} A3}y
o] 7haL = S-Eutete] Aol ARl F7Pt
IAskar ek ol = A 301 a7
ol 1058 Solut = o APE Sk
Ao
AYA Yol =3k A7) ok
2 Azt wadeR e o

oM, T vl == 94

HAsEE Apdayelt stete

AR T 9XE HRR o
Aagor oA A A9 WA A (External bea
therapy) 2 WA X & (Brachytherapy) 7} QA TEP

AAPIA RS 24 W, AW, B s )R g9

3
dp
it
2o
iz |o
o U
M g

s
2,
) Ll
X N
s I
© oo
CH
o xo
fe

fu
rld
I
e
iy

(

=
O

=

—

,d
A
t

o oz
O%
1o ol

o
i rlo
N
i
i
)

U=

st AR R W o)l

1980 TWHH 1= frolAe HFAEe] W
2 r, P Ppdat 2 AN TUAE o] &3t
SRR 5 0] oln] de] AREE AL 9lom W=
o A wihd 18%F 7o dgMde] Aj= XetE|ar 3nk
A 4nt o] =2 Aol AP #Fe] o] 4ol

O:

A XYEE Basledon 20089 AAFT S9
e P} 1%pg AYS AREEE ZHARE A
719 A= H7e Bask bp

g Aol B3 BAUAE oldshs 2HAR

*Corresponding Author: Junghoon Kim

E-mail: donald@cup.ac.kr Tel: +82-51-510-0589

Address: Catholic University of Pusan, 57, Oryundae-ro, Geumjeong-gu, Busan, 46252, Republic of Korea



Dose Evaluation of the Man Adjacent to an Implanted Patient During the Prostate Cancer Brachytherapy

Mol tisted ICRP 98ell = hxfe] Aejeh A} 51
o] Aol tigte] AmgE At slek 59 A
A A skl AS7IE oldstel A3 gha Al
J8kaL Atk ShARE oLy, I pdell A whA R At

B3| G uA A AZoRE Aok MEFS

=45 AL @A} Ao

ool & A= 7Hdel &bl el ddFS Al

>

:
:
2
:
:

Table 1. Radioisotopes used for prostate brachytherapy
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E HVL Exposure Rate
Radioisotope Half-Life 7y-ray Ebnergy Pb Constant Source Form
(MeV) (mmPb) (Rem2/mCi-h)
921 74.2 days 0.136~1.06 (0.38 avg.) 25 238 wire, seed
12 60.2 days 0.028 avg. 0.025 1.46 seed
193pq 17.0 days 0.021 avg. 0.008 1.48 seed
Table 2. Decay characteristics of 'Ir, '*I and '“Pd
Iridium-192 Iodine-125
Freq.(%) E(MeV) Yield Freq.(%) E(MeV) Yield
29 0.2960 0.2900 39.71 272 0.3971
29.7 0.3084 0.2970 73.95 27.5 0.7395
82.8 0.3165 0.8280 7.19 30.9 0.0719
0.662 0.4165 0.0066 13.98 31 0.1398
4.52 0.5886 0.0452 4.29 31.7 0.0429
8.18 0.6044 0.0818 6.65 35.5 0.0665
533 0.6125 0.0533
0.302 0.8845 0.0030
4.58 0.0668 0.0458 Palladium-103
2.67 0.0651 0.0267 Freq.(%) E(MeV) Yield
0.466 0.2013 0.0047 37.5 20.22 0.375
3.29 0.2058 0.0329 19.8 20.07 0.198
0.729 0.3745 0.0073 6.6 2272 0.066
3.16 0.4846 0.0316 1.74 23.17 0.0174
0.397 0.4891 0.0040 3.48 22.7 0.0348
2.18 0.0630 0.0218 2.23 2.7 0.0223
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2. MIRD type Phantom¥} MCNPX
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Fig. 1. Constitution of the MIRD type phantom.
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II. RESULT AND DISCUSSION
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Table 3. Dose of persons following the distance from an implanted patient

Absorbed dose rate(Gy/hr)

Absorbed dose(Sv)

Distance
l‘)ZIr lZSI 103Pd l‘)ZIr lZSI 103Pd
30 cm 3.59E-09 6.82E-11 1.73E-11 9.19E-06 1.75E-07 4.42E-08
50 cm 1.99E-09 3.78E-11 9.57E-12 5.10E-06 9.69E-08 2.45E-08
100 cm 7.28E-10 1.38E-11 3.50E-12 1.86E-06 3.53E-08 8.94E-09
200 cm 2.12E-10 4.03E-12 1.02E-12 5.42E-07 1.03E-08 2.61E-09
Table 4. The dose for the distance at particular points of the '*’Ir, '*I and 'Pd source
1 day 5 day 10 day 15 day 30 day
30 cm 9.10E-06 8.77E-06 8.37E-06 7.98E-06 6.93E-06
1927, 50 cm 5.05E-06 4.87E-06 4.64E-06 4.43E-06 3.85E-06
100 cm 1.84E-06 1.77E-06 1.69E-06 1.62E-06 1.40E-06
200 cm 5.37E-07 5.17E-07 4.93E-07 4.71E-07 4.09E-07
30 cm 1.73E-07 1.65E-07 1.56E-07 1.47E-07 1.24E-07
125] 50 cm 9.58E-08 9.15E-08 8.64E-08 8.15E-08 6.86E-08
100 cm 3.49E-08 3.33E-08 3.15E-08 2.97E-08 2.50E-08
200 cm 1.02E-08 9.72E-09 9.18E-09 8.67E-09 7.29E-09
30 cm 4.24E-08 3.60E-08 2.93E-08 2.39E-08 1.29E-08
103pg 50 cm 2.35E-08 2.00E-08 1.63E-08 1.32E-08 7.16E-09
100 cm 8.58E-09 7.28E-09 5.93E-09 4.83E-09 2.61E-09
200 cm 2.51E-09 2.13E-09 1.73E-09 1.41E-09 7.63E-10
(unit : Sv)
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