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Evaluation of Internal Dosimetry according to Various Radionuclides Conditions in
Nuclear Medicine Myocardial Scan: Monte Carlo Simulation

Min-Gwan Lee-Chanrok Park

Department of Radiological Science, Eulji University

Abstract The myocardial nuclear medicine examination is widely performed to diagnose myocardium disease using vari-
ous radionuclides. Although image quality according to radionuclides has improved, the radiation exposure for target or-
gan as well as peripheral organs should be considered, Here, the aim of this study was to evaluate absorbed dose (Gy)
for peripheral organs in myocardial nuclear medicine scan from myocardium according to various scan environments
based on Monte Carlo simulation. The simulation environment was modeled 5 cases, which were considered by radio-
nuclides, number of injections, and radiodosage. In addition, the each radionuclide simulation such as distribution fraction
was considered by recommended standard protocol, and the mesh computational female phantom, which is provided by
International Commission on Radiological Protection (ICRP) 145, was used using the particle and heavy ion transport code
system (PHITS) version 3,33, Based on the results, the closer to the myocardium, the higher the absorbed dose values,
In addition, application for dual injection for radionuclides leaded to high absorbed dose compared with single injection
for radionuclide. Consequently, there is difference for absorbed dose according to radionuclides, number of injections, and
radiodosage. To detect the accurate diseased area, acquisition for improved image quality is crucial process by injecting
radionuclides, however, we need to consider absorbed dose both target and peripheral inner organs from radionuclides in
terms radiation protection for patient,

Key Words : Internal dosimetry, Absorbed dose, Monte Carlo simulation, Particle and Heavy Ion Transport code System (PHITS),
Nuclear medicine
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Fig. 1. PHITS based computational female phantom provided by ICRP 145 including source and target organs

Table 1, Simulation conditions based on recommended standard protocol including fractional distribution in radionuclides

1st injection 2nd injection
' ' . Fractional ' . . Fractional
Radionuclide Status Activity distribution Radionuclide Status Activity distribution
Single P e-MIBI Stress 370 MBq 0.020 - - - -
injection *'1-Chloride Stress 111 MBq 0.034 - - - -
P e-MIBI Rest 370 MBq 0.015 P Te-MIBI Stress 1110 MBgq 0.020
Dual injection| **'TI-Chloride Stress 111 MBq 0.034 PMTC-MIBI Rest 370 MBq 0.015
*'1-Chloride Stress 111 MBq 0.034 *'TI-Chloride Rest 55.5 MBq 0.034
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Fig. 2. The results of absorbed dose according to various inner organs at the ®™c-MIBl and 2°'TI radionuclides, respectively
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Fig. 3. The results of absorbed dose according to various inner organs at the ®™Tc-MIBl and *™Tc-MIBI, 2Tl and #™Tc-MIB|,

and ™I and TI radionuclides, respectively
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