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A study on measurement of the pollution levels and disinfection of
medical radiation shielding for lead apron

Hyeon-Ju Kim"
'Department of Radiology, Soonchunhyang University Bucheon Hospital
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Abstract This study compared and analyzed the pollution levels of radiation shielding aprons and ways to sterilize
them using 30 lead aprons. After collecting samples from the center of the lead apron, where contact is most frequent,
experiments were conducted employing Coagula and Latex methods. Using the culture medium where bacteria grew,
measurements of the pathogen count and identification were performed. The greatest number of pathogens were 7.16
+ 10, which were detected on the lead apron from general X-ray room #2, but there was no significant difference
according to the facilities (p > 0.05). Compared to how many pathogens remained between using the disinfectant
ethanol and tissue, the pathogens decreased by 0.01 + 0.4 (p < 0.05) after using disinfectant ethanol and by 0.87
+ 1.7(p < 0.05) after using disinfectant tissue. The Pearson correlation test revealed a significant correlation (-0.296,
p < 0.05) between them. According to this research, there were pathogens on the lead aprons and the number of
pathogens was determined by statistical analysis. It is expected that the rate of radiology technologists, patients, and
medical equipment infected by pathogens will be reduced by the proper use of sterilization with a disinfectant ethanol.

Keywords : Lead Apron, Disinfection, Disinfection Ethanol, Disinfection wipe, Pollution
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Table 1. The Number and Kinds of detected Bacteria
(Unit: Number, %)

X-ray | X-ray | Angio | Angio | Cath | Cath | CT CT Flouroscopy Flouroscopy Mobile | Mobile
room | room | room | room | room | room | room | room room room | )
1 2 1 2 1 2 1 2 1 2
20 30 15 16 0 0 20 26 0 5 20 17
MRENS a7 (73) (60) (52) © | © | H | (T ©) (33) (53) (58)
MRSA 5 8 10 15 24 15 4 5 0 0 15 8
(19 20 (40) (48) | (86) | (100) | (15) | (16) (©) 0) (40) 28)
EFM 0 0 0 0 4 0 0 0 0 0 0 0
© ©) ©0) © o | O | O ©) ©0) © 0
Bacillus s 0 0 0 0 0 0 0 0 2 10 0 0
IO ©) ©0) © © | © | O | © (100) (67) © 0
CNS 1 3 0 0 0 0 3 2 0 0 3 4
“ @ ©0) © © | © | an | & ©) ©0) @ (14)
Total 26 41 25 31 28 15 27 33 2 15 38 29
ot (100) (100) | (100) | (100) | (100) | (100) | (100) | (100) (100) (100 (100) (100)

MRSA : Methicillin Resistant Staphylococcus Aureus

MRCNS : Methicillin Resistant Coagulase - Negative Staphylococci
EFM : Enterococcus Faecium

Bacillus sp. : Bacillus species

CNS : Coagulase-negative Staphylococci

* X-ray room : URF A

* Angio room : ¥¥ 294

* Cath room : A8 234

* CT room : CT 94

* Flouroscopy room : Al %94
* Mobile : ©]s #J7A}

* % * %%

3.2 A=EE OttE A= F 7 HHAY F 3.3 A=EE Eliv A% ¥ IR YR FF

F 4 e+ 53 U 22 = &3
A5G oeE a5 wg A% & A T v S AE W tEE A%E B9 a5 uE &%
9] A7 WY R v 2 S A A F o AF ¥y FE A Ay mydAd
294419 3 7FE-ol At Y EAAAFHMRCNS)O] 0.5%  (MRCNS)S Ada 2941, 2, FA 2941004 &4
(170) ol ghlom ywx) it B AP H9a, 3] APEEon S EAH(MRSA)S AW #
St 4 e A1, CT E941, 2, FA 2941, 2014 443 Ad
HAck FHHEM)S AEE 2441S A9 stas

BE fHAMdolA AR Hglow, kA 7t (Bacillus
sp.) FAl 2925 A st BE

HAh EEATH(CNS)S At oA, d3 294

<Before disinfection> <After disinfection>

Fig. 3. Image of before and after using disinfection Ethanol

<Before disinfection> <After disinfection>
Fig. 4. Image of before and after using disinfection wipe
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Table 2. Bacterial number analysis of apron
(Unit: Number)
X-ray | X-ray | Angio | Angio | Cath Cath CT CT Flouroscopy Flouroscopy Mobile | Mobile
room room room room room room room room room room 1 2 P
1 2 1 2 1 2 1 2 1 2
433+ | 7.16+ | 4.16+ 5.16+ | 4.66+ | 250+ | 433+ | 5.50+ 6.33+ 5.00+
1330, 504, .
79 10 6.6 8.0 9.6 6.1 7.8 23 03308 25041 8.8 6.6 0976
Table 3. Kinds of Bacteria and the number of Groups after using Ethanol(70% Alcohol) by Groups
(Unit: Number, %)
X-ray | X-ray | Angio | Angio | Cath Cath CT CT Flouroscopy Flouroscopy Mobile | Mobile
room | room | room | room | room | room | room | room room room I 5
1 2 1 2 1 2 1 2 1 2
MRCNS 1 0 0 0 0 0 0 0 0 0 0 0
MRSA 0 0 0 0 0 0 0 0 0 0 0 0
EFM 0 0 0 0 0 0 0 0 0 0 0 0
Bacillus sp. 0 0 0 0 0 0 0 0 0 0 0 0
CNS 0 0 0 0 0 0 0 0 0 0 0 0

Table 4. Bacteria and the number analysis of Groups before and after using disinfection Ethanol by Groups

(Unit: Number)

X-ray | X-ray | Angio | Angio | Cath | Cath CT CT | Flouroscopy | Flouroscopy Mobile | Mobile
room room room room room room room room room room 1 2 TOtﬁl P
1 2 1 2 1 2 1 2 1 2
433+ | 7.16 4.16 516 | 4.66+ | 2.5+ 433 | 550+ 6.33 5.00 4.94
+

A 7.9 +10 +6 +8.0 9.6 6.1 +7 12.3 0.33£08 250541 +8.8 +6.6 +7.4

0.07 os7 | X

.07+ .

B 0.4 0 0 0 0 0 0 0 0 0 0 0 117

* A : Before disinfection by ethanol
* B : After disinfection by ethanol

Table 5. Kinds of Bacteria and the number of Groups before and after using disinfection wipe by Groups
(Unit: Number, %)

X-ra X-ra; Angio | Angio | Cath Cath CT CT Flourosco Flouroscol . .

roon}; roon}ll roogm roogm room | room | room | room room » room *" | Mobile | Mobile
1 2 1 2 1 2 1 2 1 2 ! 2
MRCNS 3 5 1 5 0 0 4 8 0 1 4 5
MRSA 0 1 1 2 8 3 0 0 0 0 2 2
EFM 0 0 0 0 1 0 0 0 0 0 0 0
Bacillus sp. 0 0 0 0 0 0 0 0 0 3 0 0
CNS 0 1 0 0 0 0 1 0 0 0 1 1

Table 6. Bacteria and the number analysis of Groups before and after using disinfection wipe by Groups

(Unit: Number)

X-ray | X-ray | Angio | Angio | Cath | Cath | CT CT | Flouroscopy | Flouroscopy Mobile | Mobile
room room room room room | room room room room room 1 2 Total P
1 2 1 2 2 1 2 1 2
A 433+ | 7.16+ | 4.16+ | 5.16+ | 4.66% | 2.50+ | 4.33+ | 5.50+ 0.33+ 2.50+ 6.33+ | 5.00+ 4.94
7.9 10 6 8.0 9.6 | 6.12 7 12.3 0.8 4.1 8.8 6.6 +7.4
0.000
B 0.50+ | 1.16+ | 0.33+ | 1.16+ | 1.52+ | 0.51+ | 0.83+ | 1.33+ 0 0.66+ 116+ | 133+ 0.87
1.2 1.9 0.5 2.0 32 1.2 1.6 32 1.2 1.6 1.9 +1.7

* A : Before disinfection by ethanol
* B : After disinfection by ethanol
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