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Table 1, Results of absorbed dose from 80 kVp AP projection using the Piranha,

(unit : mGy)
S Filter AFSTF Non-filtter Filter (Al or Cu+Al) MU (%)
2.0 0.098 0.057 [2.0 mmAl] 47.9
2.8 0.131 - -
4.0 0.195 0.103 [2.5 mmAl] 471
45 0.219 0.126 [2.0 mmaAll 42,6
7.1 0.348 0.091 [0.2 mmCu+1.0 mmaAll 73.8
8.0 0.390 0.101 [0.2 mmCu+1.0 mmaAll 74.1
10 0.487 0.111 0.2 mmCu+2.0 mmaAll 77.2
16 0.764 0.198 [0.2 mmCu+1,0 mmAl] 74.0
28 1.358 0.309 [0.2 mmCu+2.0 mmAl] 77.2
Table 2, Results of absorbed dose from 120 kVp PA projection using the Piranha,
(unit : mGy)
. fiter ARSFT \orviter fiter (Cu+A) MEZIAE (%)
1.1 0.109 - -
2.8 0.268 0.161 [0.15 mmCu+1,0 mmaAll 39.9
32 0.305 0.120 [0.2 mmCu+1.0 mmAl] 60.6
7.1 0.653 0.230 [0.2 mmCu+2,5 mmaAll 64,7
8.0 0.749 0.250 [0.2 mmCu+3.0 mmaAll 66.6
12 1.149 0.436 [0.2 mmCu+2.0 mmAl] 62.0
14 1.280 0.525 [0.2 mmCu+1,5 mmAl] 58.9
28 2,560 0.765 [0.2 mmCu+1,5 mmAl] 70.1
Table 3, Results of effective dose from 80 kVp AP projection using the PCXMC,
(unit : mSv)
e fiter AEFT Non-fiter fiter(Cu+A) SEMALAZ%) EANZIZIAS(%)
2.0 0.024 0.017 41,1 47.9
4.0 0.049 0.015 09.3 47.1
4.5 0.055 0.017 69.0 42,4
7.1 0.087 0.016 81.6 73.8
8.0 0.097 0.018 81.4 74,1
10 0.122 0.020 83.6 77.2
16 0.191 0.036 81.1 74,0
28 0.341 0.057 83.2 77.2
A HAE FeAY e FaAT sl Hu Al ICRP 1037]% 0.261mSv7} 4k Q‘Zii 0.2
olA= 2.0mAsE A&t YA mAs oA FAA mmCu+1,5 mmAl®] F7ts A8 519l uw ICRP
& dagol o =4 54 =ltHTable 3). 10371 0.157 mSve] FaAgo] 4h&Hel HJrB} 39.8%
AR 120 kVp, PA Projection®] oAM= F&EA o] oAl AL Yehth o Saxsk Aas
ZF FA TAeS 29 14 mAs9] 2o A+= Non Filter S H2l 3.2mAsoA= Non FilterA] ICRP 1037]&
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Table 4. Results of effective dose from 120 kVp PA projection using the PCXMC,

(unit : mSv)

Fiter ARETF Non-filter filter (Cu+A) Eﬁegtive d(?se Absolrbed d.o S
mAS reduction ratio(%) reduction ratio(%)

1.1 0.022 - - -

2.8 0.054 0.018 66.6 39.9

3.2 0.062 0.019 69.3 60.6

7.1 0.133 0.070 47.3 64.7

8.0 0.152 0.076 50.0 66.6

12 0.234 0.131 44.0 62.0

14 0.261 0.157 39.8 58.9

28 0.522 0.228 50.3 70.1

Table 5, Results of organ dose from 80 kVp, 120 kVp using the PCXMC,

(unit : #Gy)
Non filter 80 KVp Add filter 80 kVp Non fitter 120 kVp Add filter 120 kVp
45 mAs 28 mAs 45 mAs 28 mAs 28 mAs 28 mAs 28 mAs 28 mAs
Brain 0.1 0.7 0 0.1 0.7 6.7 0 3.5
Trachea 0.2 25.8 0.5 2.2 5.3 50.9 0.7 23.6
Thyroid 11.2 09.7 1.5 6 11.7 112.6 1.5 54.1
Esophagus 35.6 220.7 17.7 68 9.5 951.9 40,7 175.6
Thymus 184.5 1142.6 123.4 389.8 36.9 353 10.1 175.6
Heart 120.5 740.3 75.2 254.8 70.2 672.2 37.4 319.5
Lung 79.9 494.8 37.5 128.9 172.8 1653.4 70.3 687.6
Spleen 27.0 165 4.4 17.4 149 1425.1 14.3 607.2
Stomach 72.0 4457 9.8 35 41.3 395.8 9 192.5
Liver 02.6 387.7 13.2 47 73.1 700 15 316.1
Adrenal 21,9 135.6 8.4 34.4 209.3 2002.2 424 3.5
G.B 22 4 138.8 1.9 8.2 8.2 255.7 4.1 126.3
Kidney 8.9 55.5 1.2 5.4 5.4 855 45 353.2
Colon 1.5 9.5 0.1 0.7 0.7 31.8 0.4 16.3
Small bowl 1.5 9.8 0.2 0.9 3.9 37.5 0.5 19.3
Pancreas 50.6 313.3 8.3 32.7 87 832.4 15.3 393.4
Bladder 0 0.3 0 0 0.2 1.9 0 1
Prostate 0 0 0 0 0 0 0 0
Testicles 0 0 0 0 0 0 0 0
Active bone marrow 21.6 133.8 6.8 22.7 64.7 619 19.9 261.8
Skin 24,7 1529 6.6 18.8 30.5 291.8 7 101
Lymphatic nodes 26.7 165.5 8.6 30.9 40.6 388.4 12.2 177.1
Muscle 24.7 121.3 6.1 21 333 318.8 9 134.1
Oral mucosa 0.7 4.4 0 0.3 1.7 17.1 0.2 8.9
Salivary glands 1.9 12.1 0.1 0.7 3.6 35.2 0.5 17.5
Breasts 204.7 1267.5 03.3 186.4 419 400.8 20.4 189.7

0.062 mSv7} A= =91 0.2 mmCu+l.5 mmAle] X7} St 80 kVpe] A= th24 2.8 mAs, 3.2 mAsS A9
o3 A4 A ICRP 1087]% 0019 msve] Sl 4 T Lpuld] mAs A7lolH faAlY Hago] Bauls 7
Z8ol wWE}t 69.3 %9 FEAH 4SS YERYILH E ag Bt =7 &4 HAtKTable 4). PCXMC Z&27174
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* Abstract

Evaluation of Effective and Organ Dose Using PCXMC Program in DUKE
Phantom and Added Filter for Computed Radiography System

Byung-Sam Kang - Min-Joo Park" - Seung-Chul Kim?

Department of Radiological Technology, Shingu College
1)Depart[znent of Radiology, Dongguk University Illsan Hospital
Z)Depar[mem of Radiological Technology, Songho College

By using a Chest Phantom(DUKE Phantom) focusing on dose reduction of diagnostic radiation field with
the most use of artificial radiation, and attempt to reduce radiation dose studies technical radiation.
Publisher of the main user of the X-ray Radiological technologists, Examine the effect of reducing the radi-
ation dose to apply additional filtering of the X-ray generator. In order to understand the organ dose and
effective dose by using the PC-Based Monte Carlo Program(PCXMC) Program, the patient receives, was
carried out this research,

In this experiment, by applying a complex filter using a copper and Al(aluminum,13) and filtered single
of using only aluminum with the condition set, and measures the number of the disk of copper indicated
by DUKE Phantom, The combination of the composite filtration and filtration of a single number of the
disk of the copper is the same, with the PCXMC 2.0. Program looking combination of additional filtration
fewest absorbed dose was calculated effective dose and organ dose,

Although depends on the use mAs, The 80 kVp AP projection conditions, it is possible to reduce the
effective amount of about 84 % from about 30 % to a maximum at least. The 120 kVp PA projection
conditions, it is possible to reduce the effective amount of about 71 % from about 41 % to a maximum
of at least. The organ dose, dose reduction rate was different in each organ, but it showed a decrease of
dose rate of 30 % to up 100 % at least,

Additional filtration was used on the imaging conditions throughout the study. There was no change in
terms of video quality at low doses. It was found that using the DUKE Phantom and PCXMC 2.0
Program were suitable to calculate the effect of reducing the effective dose and organ dose

Key Words : Chest dose, Added filter, Effective dose, Organ dose, PCXMC
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