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Abstract

In this study, we quantitatively analyzed the data by measuring the radiation shielding rate and
uniformity in order to evaluate the performance of an Apron. In addition, storage conditions were also
evaluated. The uniformity measurement was performed by evaluating the Apron DICOM images using a
PACS program. The experiment was intended for 51 Aprons being used in three hospitals in the
Daejeon area. The radiation shielding rate and uniformity were measured per lead equivalent for 0.25
mmPb, 0.35 mmPb, and 0.5 mmPb. As a result, the higher lead equivalents were, the greater
differences in the non—uniformity between the top part and the bottom part became (pP=0.020). In all
hospitals, regarding the non—uniformity of four places in Aprons, all showed statistically significant
differences (p<0.01). The average value of the transmitted radiation dose showed less difference (p =
0.005) in the bottom right than in the upper right but was statistically significant. There have been no
marks of manufacturing date or the date of purchase in the Apron.
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(Non.Apron ID) — (Apron TD)
(
Non.Apron ID

* SR: Shielding Ratio
* ID: irradiation Dose

SR=

) X 100%

* TD: Transmission Dose
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[Figure 1] Apron Transmitted Dose Measurement
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[Figure 3] Apron Uniformity Measurement
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<Table 1> Shielding rate and transmission dose
analysis of hospital—specific
Unit: Average =SD

Hospital(mR)

Point™ p—
A(n=25) B(n=10) Cn=16) Value®

RUTD 6.36+3.37 6.80£2.09 5.82+2.37 0.069

LUTD 6.29+3.69 6.20+£2.53 5.73+2.39 0.452

RLTD 5.93+3.37 5.80+£1.99 5.73+2.10 0.806

LLTD 6.14+3.59 6.00+£1.70 5.73+2.01 0.629

AVTD 6.18+3.48 6.20+£2.01 5.75+2.13 0.285

94.31*1.8

SR(%)  94.85+2.89 94.63+1.99  0.082

4

* Kruskal —Wallis test
#* RU. Right—Upper, LU: Left—Upper, RL:
Right— Lower, LL: Left—Lower, AV: Average,
SD: Standard Deviation, SR: Shielding Ratio, TD:
Transmissivity Dose
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<Table 2> Uniformity analysis of
hospital—specific
Unit: Average =SD

Hospital (W/L)

Point™
A(n=25) B(n=10) C(n=16)
RU 66.0414.43 17.16£6.59  237.24*54.80
LU 67.38%+6.35 17.69£5.75  244.74*53.63
RL 70.99£12.58  21.79%£7.45  258.37£59.80
LL 69.23£11.72  18.96+5.88  232.16+61.07
p—value 0.000 0.000 0.000

<Table 3> Uniformity and transmission dose
compared by Apron region and mmPb

Apron(n=51)

Point Average*SD  p 025 035" 050"
RU(W/L) 106.64
+92.86
116,34 0.058 0.866 0.061 0.020
RL(W/L h
(W/L) +101.04
109.64
LU(W/L) _
+95.52
10706 0.307 0.176 0.313 0.281
LL(W/L ’
(W/L) +91.06
RUTD(mR) 6.05+2.49 _ _
RLTD(mR) c0+osg 0005 0059 0011 0317
LUTD(mR)  5.96+2.65 . _
LLTD (R to0togy 0-637 0.096 0.782

* Kruskal—Wallis test
#* RU. Right—Upper, LU: Left—Upper, RL:
Right— Lower, LL: Left—Lower, W/L: Width/level
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* Wilcoxon signed rank test

wx Unit: mmPb

#xx RU. Right—Upper, LU: Left—Upper, RL:
Right— Lower, LL: Left—Lower
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<Table 4> Uniformity and transmission dose
compared by hospital

Hospital (Total apron n=51)

Point™ Average*SD p AH B.H C.H
+

D T i oaar o o

iggkvg 183:22‘33;’:22 0.307 0.738 0.508 0.300

EEIngg gggi;gg 0.005 0.034 0.031 0.655

— =

TSR o o o

* Wilcoxon signed rank test

# AH, BH, CH: A B, C Hospital

#xx RU. Right—Upper, LU: Left—Upper, RL:
Right— Lower, LL: Left—Lower
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