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Abstract

The relative dose calculated by MCNPX and the relative dose measured by ionization chamber
and solid phantoms evaluated the accuracy comparing with Monte Carlo simulation. In order to
apply Monte Carlo simulation the intraluminal brachytherapy of extrahepatic bile duct cancer,
I; sealed radioactive source replicate, Bile duct and surrounding organs were made using
KMIRD phantom based on a South Korea standard man. To check the absorbed dose of normal
organs around bile duct, we set the specific effective energy and initial radioactivity to 1 Ci
using MCNPX. Evaluation of the accuracy of the Monte Carlo simulation, the difference of the
relative dose is the most 1.96% that satisfy the criteria that is the relative error less than 2%
suggested by MCNPX code. In addition, The specific effective energy and absorbed dose of
normal organs that were relatively adjacent to bile duct such as right side of kidney, liver,
pancreas, transverse colon, spinal cord, stomach and small intestine were relatively high. on the
contrary, the organs that were relatively distant to bile duct such as left side of kidney, spleen,
ascending colon, descending colon and sigmoid colon were relatively low.
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Table 1. The relative dose calculated by MCNPX
and the measured relative dose

"2 sealed radioactive source

Distance (mm)

MCNPX (%) Measurment (%)

10 100 100

20 47.07 39.13
30 22.30 22.23
40 13.61 12.40
50 8.84 8.83
60 6.02 6.13
70 4.24 4.54
80 3.03 3.44
90 2.22 2.70
100 1.78 2.01
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Table 2. Bile duct surrounding normal organs
of the specific effective energy and
absorbed dose evaluation

"2 sealed  radioactive source

Organ Specific effective  Absorbed dose

energy (MeV/g) (Gy/Ci)

Liver 2,157 1.27E°%

Pancreas 1.347% 7.9387%

Right Kidney 8.35E% 4,947

Left Kidney 4.30E% 2.55E7%

Spinal cord 6.94E % 4.11E7%

Spleen 3.88E% 2.30E%

Stomach 51767 3.06E*

Small Intestine 4,757 2.81E™%

Ascending Colon 3.74E7 2.21E%

Transverse Colon 9.01E™ 5.33E%

Descending Colon 1.26E7% 7.46E7%

Sigmoid Colon 3.00E” 1,786
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