https://doi.org/10.7742/jksr.2018.12.2.167

PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 12, No. 2, April 2018"

Evaluation of Absorbed Dose According to the Nanoparticle in Prostate

Cancer Brachytherapy

Eun-tae Park,! Deuk-hee Lee,! In-chul Im*’

"Department of Radiation Oncology, Busan Paik Hospital, Inje University, Korea

’Department of Radiological Science, Dongeui University, Korea

Received: January 30, 2018. Revised: April 15, 2018. Accepted: April 30, 2018

ABSTRACT

This study evaluated absorbed dose of brachytherapy according to the nanoparticle in prostate cancer which
many occurred in Korean man and provided basic data. Absorbed dose evaluation was using MCNPX program
which was applied Monte Carlo simulation. Source was applied '*“Ir which was many using in Korean HDR
machine and gold, ferric oxide, gadolinium and iodine nanoparticle were applied. Prostate absorbed dose result
was increased when using nanoparticle, in particular gold nanoparticle was the highest result as 3.13E-13 J/kg-e.
Absorbed dose of surrounding organs and distance was similar between using nanoparticle and non-using
nanoparticle. Therefore, brachytherapy was used nanoparticle was increased therapeutic ratio and efficiency of

radiation therapy.
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I. INTRODUCTION
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II. MATERIAL AND METHODS

1. Monte Carlo A &-d| o)A

TR A= MCNPX(Monte Carlo  N-Particle
Extended) *~ 213 (ver.2.6.0, USA)S ©]-83lo +
Asteleh, ol EAL Ben Betucld 54

Sl MIRD(medical internal radiation dose)?® WH -2
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Fig. 1. Absorbed dose evaluation point in MCNPX.

II. RESULT
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Fig. 2. Absorbed dose of prostate according to the
nanoparticle.
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Table 1. Absorbed dose of surrounding organs according to the nanoparticle (unit : J/kg-e)
naxégg(;?itcle Au Fe;0; Gd I

Leg 3.03E-15 3.03E-15 3.03E-15 3.03E-15 3.03E-15
Leg skin 2.15E-15 2.15E-15 2.15E-15 2.15E-15 2.15E-15
Penis 2.67E-14 2.66E-14 2.66E-14 2.66E-14 2.66E-14
Penis skin 1.42E-14 1.42E-14 1.42E-14 1.42E-14 1.42E-14
Leg bone 1.48E-14 1.48E-14 1.48E-14 1.48E-14 1.48E-14
Pelvis 8.61E-15 8.57E-15 8.59E-15 8.57E-15 8.57E-15
Spine 3.61E-16 3.59E-16 3.54E-16 3.52E-16 3.57E-16
Rib 8.16E-17 8.01E-17 7.98E-17 8.10E-17 8.10E-17
Gall bladder 4.04E-16 3.38E-16 3.98E-16 3.75E-16 3.78E-16
Stomach 2.39E-16 2.39E-16 2.33E-16 2.36E-16 2.36E-16
Small intestine 1.73E-15 1.73E-15 1.73E-15 1.73E-15 1.73E-15
Ascending colon 1.78E-15 1.75E-15 1.78E-15 1.77E-15 1.77E-15
Transverse colon 8.53E-16 8.65E-16 8.55E-16 8.48E-16 8.60E-16
Descending colon 4.14E-15 4.14E-15 4.16E-15 4.14E-15 4.13E-15
Sigmoid colon 2.00E-14 1.98E-14 2.00E-14 2.00E-14 2.00E-14
Kidney 2.66E-16 2.66E-16 2.71E-16 2.67E-16 2.71E-16
Liver 1.51E-16 1.49E-16 1.53E-16 1.49E-16 1.51E-16
Lung 3.45E-18 3.39E-18 3.36E-18 3.42E-18 3.45E-18
Pancreas 2.10E-16 2.05E-16 2.05E-16 2.00E-16 2.03E-16
Spleen 1.55E-16 1.53E-16 1.52E-16 1.53E-16 1.58E-16
Testicle 2.87E-14 2.85E-14 2.85E-14 2.85E-14 2.85E-14
Bladder 2.88E-14 2.87E-14 2.87E-14 2.88E-14 2.87E-14

IV. DISCUSSION
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