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Abstract

Exposed dose of young child should be managed necessarily, Young child is more sensitive than adult
of a Radioactivity, especially, and lives longer than adult, Must reduce exposed dose which follows The
ALARA(As Low As Reasonably Achievable)rule is recommended by ICRP(International Commission on
Radiological Protection)within diagnostic useful range, Therefore, We have to prepare Pediatric
DRL(Diagnostic Reference Level) in Korea as soon as possible, Consequently, in this study, wish to
estimate organ dose and effective dose using PCXMC Program(a PC—Based Monte Carlo Program), and
measure ESD(Entrance surface dose)and organ dose using Glass dosimeter, and then compare with DRL
which follows EC(European Commission)and NRPB(National Radiological Protection Board), Using glass
dosimeter and PCXMC programs conforming to the International Committee for Radioactivity
Prevention(ICRP)—103 tissue weighting factor based on the item before the organs contained in the Chest,
Skull, Pelvis, Abdomen in the organ doses and effective dose and dose measurements were evaluated
convenience, In a straightforward way to RANDO phantom inserted glass dosimeter(GD352M)by using the
hospital pediatric protocol, and in a indirect way was PCXMC the program through a virtual simulation
of organ doses and effective dose were calculated, The ESD in Chest PA is 0,076mGy which is slightly
higher than the DRL of NRPB(UK) is 0,07mGy, and is lower than the DRL of EC(Europe) which is
0.1mGy, The ESD in Chest Lateral is 0,130mGy which is lower than the DRL of EC(Europe) is 0,2mGy,
The ESD in Skull PA is 0.423mGy which is 40 percent lower than the DRL of NRPB(UK) is 1.,1mGy and
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is 28 percent lower than the DRL of EC(Europe) is 1.5mGy. The ESD in Skull Lateral is 0.478mGy
which is half than the DRL of NRPB(UK) is 0.8mGy, is 40 percent lower than the DRL of EC(Europe) is
1mGy, The ESD in Pelvis AP is 0,298mGy which is half than the DRL of NRPB(UK) is 0,60mGy, is 30
percent lower than the DRL of EC(Europe)is 0,9mGy. Finally, the ESD in Abdomen AP is 0,223mGy
which is half than the DRL of NRPB(UK) is 0.5mGy, and is 20 percent lower than the DRL of EC is
1,0mGy, The six kind of diagnostic radiological examination is generally lower than the DRL of
NRPB(UK)and EC(Europe) except for Chest PA, Shouldn't overlook the age, body, other factors,

Radiological technician must realize organ dose,

effective dose, ESD when examining young child in

hospital, That's why young child is more sensitive than adult of a Radioactivity.
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DRL, Organ dose, Effective dose, PCXMC
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* Equipment : Definium 8000 (GE : USA)
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* Dosimeter: 1) Glass Dosimeter (Dose Ace) FGD—
1000(ASAHI TECHNO GLASS)
2) Unfors Xi multifunction meter

* Element: GD352M(ASAHI TECHNO GLASS) with
marking, Dose Range 0, 01lmGy—-10Gy, range
15KeV-20MeV

* Element Holder :
GLASS)

* PCXMC 20 : A pc—based Monte Carlo program
(STUK-Radiation and Nuclear Safety Authority)

* Phantom: 40} 54] Atom Dosimetry Phantom
705-D (Height : 110cm , Weight : 19Kg)

Inserted Sn (ASAHI TECHNO

2. MY

1) Glass dosimeterE O|&EH HE X2 B
RN AT Y 2of AR PAH WA F
Chest PA, Lat, Skull AP, Lat, Pelvis AP, Abdomen
APE BEY tFoz AdYsta, 9202 E9A
oo dutEY HAR Al dAF oz AHESEA Sl Aof
protocol¥ ©]&3}¥tt Stand buckyY table bucky$
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1. Glass dosimeterE O|2¥ &7 HhH

Glass dosimetero] 93] 9L AALEHAZFT A7)
Age o2} 2t} (Table 1),

Table 1. The result of Entrance surface dose and
Organ dose from Unfors Xi meter
(mGy)

Position kVp mAs Speed ESD Organ dose

Chest PA 90 1 640 0.076 0.043

Chest Lat 90 2 0.13 0.078

Skull PA 70 6.3 500 0.423 0.232

Skull Lat 70 6.3 0.478 0.258

Pelvis AP 60 6.3 640 0.293 0.229
Abdomen AP 60 5 0223 0.154

2. PCXMCE O|8¢r

PCXMC Z2IOA Z+ HAA H=2 EHE A
3 A2 AVAFT FEAHS 2 Zoh
1) Chest PA

Table 2. The result of organ dose and effective dose
from PCXMC in Chest PA examination

(mGy)
Chest PA

Bone marrow 0.016 Scapula 0.042
Breasts 0.083 Clavicle 0.199
EXt;tWh:;zCiC 0.027 Ribs 0.157
Heart 0.060 Skin 0.019
Lungs 0.049 Spleen 0.029
Lymph nodes 0.030 Stomach 0.061
Esophagus 0.026 Small intestine 0.006
Salivary glands 0.004 Thymus 0.078
Upper Spine 0.055 Thyroid 0.069
Middle Spine  0.042 Eff‘ﬁgg’sesgose 0.029
Lower Spine  0.027 Eff‘fg:‘l’; (?Sose 0.036
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2) Chest Lat

Table 3. The result of organ dose and effective dose
from PCXMC in Chest Lateral examination

4) Skull Lat

Table 5. The result of organ dose and effective dose
from PCXMC in Skull Lateral examination

(mGy) (mGy)
Chest PA Bone marrow
Bone marrow 0.027 Scapula 0.727 Brain 0.137 Middle Spine 0.053
Breasts 0.143 Clavicle 0.341 Extrathoracic 023 ] . 0,002
: , ) ower Spine )
mxtrathoracic g o4 Ribs 0.268 airways
airways .
Heart 0.104 Skin 0.032 Lymph nodes 0.087 Skin 0.089
Lungs 0.084 Spleen 0.05 Esophagus 0.036 Thymus 0.120
Lymph nodes 0.051 Stomach 0.104 Salivary glands 0.238 Thyroid 0.596
Esophagus 0.044  Small intestine  0.011 Effective Dose
Salivary glands  0.007 Thymus 0.133 Skull 0.642 ICRPG0 0.048
Upper Spine 0.094 Thyroid 0.118 o o a7 Effective Dose 0,05
Effective Dose ral mucosa . .
. . ICRP103
Middle Spine 0.073 ICRP60 0.049
) Effective Dose
Lower Spine 0.046 ICRP103 0.031
5) Pelvis AP
3) Skull PA Table 6. The result of organ dose and effective dose

Table 4. The result of organ dose and effective dose

from PCXMC in Skull PA examination

from PCXMC in Pelvis AP examination

(mGy)
Skull PA
Bone marrow 0.046 Upper Spine 0.311
Brain 0.121 Middle Spine 0.047
Extrathoracic )
) 0.204 Lower Spine 0.018
airways
Lymph nodes 0.077 Skin 0.079
Esophagus 0.032 Thymus 0.106
Salivary glands 0.004 Thyroid 0.527
Effective Dose
Skull 0.568 0.042
ICRP60
Effective Dose
Oral mucosa 0.246 0.044

ICRP103
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(mGy)
Pelvis AP
Bone marrow 0.032 Prostate 0.211
Adrenals 0.011 Ovaries 0.147
Kidneys 0.024 Pelvis 0.229
Lymph nodes 0.053  Small intestine 0.14
Liver 0.031 Spleen 0.011
Pancreas 0.018 Testicles 0.394
Stomach 0.040  Urinary Bladder  0.229
Middle Spine 0.005 Uterus 0.178
Lower Spine 0.089 Colon 0.159
Upper leg bones  0.329 Gall Bladder 0.064
Middle leg bones 0.218 Effective Dose 0.100
ICRP60
Lower leg bones  0.001 Effective Dose 0.067
ICRP103
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6) Abdomen AP

Table 7. The result of organ dose and effective dose
from PCXMC in Abdomen AP examination

(mGy)
Abdomen AP
Bone marrow 0.031 Prostate 0.097
Adrenals 0.039 Ovaries 0.065
Kidneys 0.038 Pelvis 0.178
Lymph nodes 0.080 Small intestine 0.119
Liver 0.031 Spleen 0.058
Pancreas 0.142 Testicles 0.216
Stomach 0.178 Urinary Bladder 0.160
Breasts 0.015 Uterus 0.142
Middle Spine 0.047 Colon 0.135

Lower Spine 0.107 Gall Bladder 0.151

Effective Dose

Y] leg b 0.100 0.098
pper leg bones ICRPEO
Middle leg bones 0.003 Effective Dose 0.084
| . .
o ICRP103

3. 291 TN HNOINS| ESDO I =

AL 0.076mGyE NRPB(UK)S] H1Z
=931, EC(Europe)? ®i1X<l
0 lmGyEE]-—‘;— }9kth Chest Late A% 0.130mGy=
EC(Europe)®] HIAQl 0.2mGyEtr @A yelgT
Skull PAS] A% 0.423mGyE NRPB(UK)® Hirxz|el
1. 1mGy Rt 40%3FA e, EC(Europe)? @I
¢l 1.5mGyREtt 28%54Fo2 A eyt Skull
Lat®] AL 0.478mGyZ NRPB(UK)9 Hix|el
0.8mGyXtt Aul =2 A Ye, EC(Europe)
9] A1 X9 ImGyETh 40%2A YEFHTE Pelvis AP
9] AL 0.293mGyE NRPB(UK)Q] #izel 0.60mGy
Hop vt =2 A YEY L, EC(Europe)? #HIL
Zel 0.9mGyRETt 30%%A YEGTE Abdomen AP
A< 0.223mGyE NRPB(UK)S A2l 0.5mGyHch
Aub Axz2 yebga, ECY AXAQl 1.0mGyHth
20% 3 == RA UEsth(Table 3),

Table 8. Comparison of diagnostic reference level in
Chest PA, Lat, Skull PA, Lat, Pelvis AP,

Abdomen AP
(mGy)
Modality ESD  NRPB2000 EC1996b,1999a
Chest PA 0.076 0.07 0.1
Chest Lat 0.13 0.2
Skull PA 0.423 1.1 1.5
Skull Lat 0.478 0.8 1
Pelvis AP 0.293 0.6 0.9
Abdomen AP 0.223 0.5 1
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