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Analysis of Patient Exposure dose with Glass Dosimeter
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Abstract

For reducing medical radiation exposure and managing patient doses, Entrance surface doses(ESDs) were
measured at Diagnostic Radiology Department in ASAN medical center, also we determined and compared with
the Diagnostic Reference Level(DRL) of some other countries. ESDs were measured for the most common types
of X-ray procedures, such as chest PA, lumbar spine AP, lumbar spine lateral, Pelvis AP, Skull PA. ESDs were
measured by Glass dosimeter and Unfors Xi meter. Those were applied collimation center of phantom’s entrance
skin surface. The results of ESDs were compared Glass dosimeter with Unfors Xi meter. Those were measured
within 5% statistical difference. It seemed well agreement at two devices. In most cases ESDs measured for the
different types of X ray procedures were found to be lower than the DRL of IAEA, but ESDs on chest PA,

lumbar spine AP, lumbar spine lateral, Pelvis AP, Skull PA were proximity or excesses at DRL of advanced

country. Through this study, we need an investigation and improvement at present diagnostic radiology exam

system. Also, radiologists make an effort to reduce patient dose and having a technical skill.
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1) Glass dosimeter(DOSE ACE) FGD-
1000 ASAHI TECHNO GLASS
Element GD 352M(12mm) Dose range
0.01mGy ~10Gy

2) Unfors Xi multifunction meter

+ Phantom : Rando Phantom Art 200X

+ Equipment :

+ Dosimeter :
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Table 1. The result of entrance surface dose from glass dosimeter and Unfors Xi meter(mQGy)

Position kVp mAs AEC Speed AMC Unfors Xi

Chest PA 120 4.3 0.2804 0.281
Chest Lat 120 18.85 0 1.512 1.481
L-spine AP 80 33.32 4.6256 4.857
L-Spine Lat 90 35.06 15 7.8902 8.376
Pelvis AP 80 21.66 3.1114 3.186

Skull PA 80 17.93 2.0046 212
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Table 2. Comparisons of diagnostic reference level in chest image(mGy)

<
T

AATLE Chest Late] 9ol
AN F IAEAS Egste] 7t o)

=7 e} AAEY oo Hzy

CHEST PA
) IAEA CDRH(US) NRPB(UK) JART(JAP)
Modality AMC
(1996) (2001) (2000) (2007)
100 0.502
125 0.407
160 0.3174
kVp 120
200 0.2804
250 0.2184
320 0.1744 0.4 0.13 0.2 0.3
0.1mmCu 0.2012
0.2mmCu 0.186
AEC
0.3mmCu 0.1784
speed 200
kVp 100 0.297
kVp 110 0.2828
CHEST LAT
) TIAEA CDRH(US) NRPB(UK) JART(JAP)
Modality AMC ,
(1996) (2001) (2000) (2007)
100 2.9978
125 2.3114
160 1.7852
kVp 120
200 1512
250 1.1786
320 0.9266 15 - 1.0 08
0.1mmCu 1.1822
AEC 0.2mmCu 1.038
speed 0.3mmCu 09183
200 kVp 100 1.6606
kVp 110 1.4858
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Table 3. Comparisons of diagnostic reference level in L-spine image(mGy)
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L—SPINE AP
) IAEA CDRH(US) NRPB(UK) JART(JAP)
Modality AMC
(1996) (2002) (2000) (2007)
100 5.5266
125 4.6256
kVp 80
160 3.587
200 2.8342
0.1mmCu 3.0738 10 3.2 6 5
AEC 0.2mmCu 2.5986
speed 0.3mmCu 2.2718
125 kVp 70 7667
kVp 90 3.3
L—SPINE LAT
) IAEA CDRH(US) NRPB(UK) JART(JAP)
Modality AMC
(1996) (2002) (2000) (2007)
100 9.721
125 7.8902
kVp 90
160 6.1968
200 4957
0.1lmmCu h.8734 30 - 14 15
AEC 0.2mmCu 5154
speed 0.3mmCu 4.4654
125 kVp 80 10.1478
kVp 100 6.272




Glass dosimeterE 0| &gt

rﬂ"
E

JH
>
op
=
3]
re
AL
x

Table 4. Comparisons of diagnostic reference level in pelvis and skull image(mGy)

PELVIS AP
] IAEA CDRH(US) NRPB(UK) JART(JAP)
Modality AMC
(1996) (2001) (2000) (2007)
100 3.6038
125 3.1114
kVp &0
160 2.3034
200 1.8458
0.1lmmCu 1.969 10 - 4 3
AFEC 0.2mmCu 1.7546
speed 0.3mmCu 1.5076
125 kVp 70 4.2894
kVp 90 2.2274
SKULL PA
) IAEA CDRH(US) NRPB(UK) JART(JAP)
Modality AMC
(1996) (2002) (2000) (2007)
100 2.5364
125 2.0046
kVp &0
160 1.6504
200 1.3232
0.1lmmCu 15334 5 - 3 3
AEC 0.2mmCu 1.2094
speed 0.3mmCu 1.098
125 kVp 80 2515
kVp 100 1.6678
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