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Fig. 4. Relationship between chest thickness and age

Table 1, Mean values of pediatric height, weight and
chest thickness for each age

Height Weight Thickness
Age (y) n (min~max) (min~max) (min~max)
(cm) ka) (cm)
57.249.7 7.0£2.2 6.8%£2.0
R ) (4.0-10.1) (5-8)
74.2%14.7 10.6*1.7 9.9%1.8

1~¢2 2
202 ) ©0-13) ©-11)
+ + +
3 61 87.849.7 13.0+2.8 122428
(73~101) (11,0~16.3) (10~14)
97.9%5.2 15.0+1.7 13.7£1.6
4 (80~106) (12.0~18.2) (12~15)
105.2%+6.1 16.5+3.9 14.3%+1.7
5T gs5as) (13.8~20.0) (12~16)
56 14 111.6£4.6 19.4%+1.9 16.6%2.0
(99~118) (17.0~22.0) (15~18)
6~(7 5 114.8%+7.2 21.2+1.6 17.0£1.3
(112~117) (20,4~22.0) (16~19)
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Fig. 5, Relationship between entrance skin dose and age
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Table 6, Comparison of exposure parameters and
entrance skin dose for chest A-P/P-A radiography with

previously published

ESD
Reference Age kVp mAs
(#Gy)
EC (1996b)” 5 yr 100
1-12 m 60 2.0 34
Hufton et al. 1-5 yr 61 2.3 43
(1998)"” 5-10 yr 65 2.5 37
10-15 yr 06 3.5 57
JART 6 m 200
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1
NRPB-W14 5 yi 1?(0)
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10 yr 70
15 yr 110
Sakai & 6 m 68 40
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(2003)12) y .
Brindhaban & Newborn 52~73 74
Eze (2006)” 1yr 52~81 64
Ramanaidu 0-(1 yr 61.2 18 210*
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Olgar et al.
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+ Abstract

Entrance Skin Dose According to Age and Body Size
for Pediatric Chest Radiography

Gwi-Soon Shin - Ki-Yeul Min - Doo-Han Kim - Kwang-Jae Lee - Ji-Hwan Park - Gui-Won Lee

Dept. of Radiologic Technology, Dongnam Health University

Exposure during childhood results in higher risk for certain detrimental cancers than exposure during
adulthood. We measured entrance skin dose (ESD) under 7-year children undergoing chest imaging and
compared the relationship between ESD and age, height, weight, chest thickness. Though it is important
to measure chest thickness for setting up the exposure condition of chest examination, it is difficult to
measure chest thickness of children, We set up exposure parameters according to age because chest thick-
ness of children has correlation with age,

In the exposure parameters, for chest A-P examination under 2 year—children, tube voltage (kVp) in
hospital A was higher than that in hospital B while tube current (mAs) was higher in hospital B, thus
the ESD values were about 1.7 times higher in hospital B, However, for chest P-A examination over 4
year—children, the tube voltage was 7 kVp higher in hospital B, the tube current were same in all two
systems, and focus to image receptor distance (FID) in hospital B (180 cm) was longer than that in hospi-
tal A (130 cm), thus the ESD values were 1.4 times higher in hospital A, For same ages, the ESD values
for chest A-P examinations were higher than those for chest P—A examinations,

Comparing ESD according to age, ESD values were 154 #Gy, 194 #Gy and 138 #Gy for children under
1 year, 1 to under 4 years and 4 to under 7 years of age, respectively. These values were lower than
reference level (200 #Gy) recommended in JART (japan association of radiological technologists), however
these were higher than reference values recommended by EC (european commission), NRPB (national ra-
diological protection board) and NIFDS (national institute of food & drug safety evaluation).

In conclusion, the values of ESD were affected by exposure parameters from radiographer's past experi-
ence more than x—ray system, ESD values for older children were not always higher than those for
younger children. Therefore we need to establish our own DRLs (diagnostic reference levels) according to
age of the children in order to optimize pediatric patient protection,

Key Words : Pediatric chest examination, Age, Body size, Exposure parameters, Entrance skin dose (ESD)
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