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A Study on Microbial Contamination and Disinfection of
Ultrasonic Probe in Metropolitan Area
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Abstract There was a shortage of research reports on sterilization criterion and contamination of ultrasonic probes,

Therefore, in this study, we were going to provide a basic study to measure the level of microbial contamination in ul-

trasonic probes and to investigate the radiographer's awareness of infection. After the scan, samples were collected from
the rubber part of the probe by opening a sterile swab (Transport Medium AMG08-1S) for medical bacteria collection with
the remaining gel removed with a paper towel. Also, the collected samples of bacteria were grown for seven days and
then the laboratory was analyzed. Among the total 29 types of microorganisms, Micrococcus luteus 21(26%), Moraxella
species 16Q20%), Coagulase negative staphylococcus 8(10%), Bacillus species 5(7%), Bicillus circulans 3(5%), Acinetobacter
Iwolfii 2(2%), and 1 other Candida parapsilosis (1%) a number of bacteria and fungus, was detected, In a disinfectant ex-
periment using LuciPac Pen on the Lumitester PD-30s, we cultured the rubber part of the probe two to three times to
measure the bacteria. Bacteria decreased to 97% with Aquanax (alkaline reduced water 100%), 99% with Klarion wash
(0.01% sodium hydroxide), 94% with Klarion disinfection (0.01% nitrous acid water), Sterilization was best with Klarion
wash (0.01% sodium hydroxide). Therefore, guidelines for cleaning and disinfection of ultrasonic probes was required,

and further development of probe-only disinfectants is required,
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ZA3}= Table 63} 2T},

xout meuol ] AEAUINL & 627)e] B2
2 H(Convex probe) = 32712] T2 Ho||A] Aol u|H=
w3lom, 30719 2B 14572 Alato] HEH U
AZEE Aol A Micrococcus Iuteus?} 971(24%), Moraxella
species?} 87W(22%), Coagulase negative staphylococcus
7} 670(15%), Gram positive bacilli(unidentification)7} 271
(5%), Acinetobacter Iwoffii7} 27W(5%), Bacillus circulans
7} 270(5%), Acinetobacter pittii7} 17\(3%), Enterococcus
faecalis7} 17§(3%), Enterococcus faecalis7} 171(3%),

Staphylococcus capitis?} 171(3%), Microbacterium species’}
170(8%), Corymebacterium species?} 17\(3%), Staphylococcus
epidermidis?} 17\(3%), Pantoea species?} 171(3%), Bacillus
spcies7} 171(3%) &) Aleto] AEE Atk Table 2).
% 577112] A8 T2 H(Linear probe) = 287[|2] T2 Hoj
/‘1 /\ﬂ?l} wgolato] ujHE Hlen, 297)9] 2 Ho|A
2529 Aldu}t Zgoldto] AEEUT}E Micrococeus luteus
7 ]‘ 97H(24%), Moraxella species? | 87W(21%), Bacillus species
7V 470(11%), Moraxella osloensis7} 27W(6%), Acinetobacter
baumanniiZ7} 271(6%), Paenibacillus glucanolyticus7}
270(6%), Roseomonas mucosaZ} 27\(6%), Staphylococcus
saprophyticus?} 171(2%), Staphylococcus hemolyticus?}
170(2%), Bacillus circulans?} 17\(2%), Bacillus marisflavi
7V 10(2%), Bacillus pumilus?} 17§(2%), Pantoea species’}
170(2%), Enterobacter aerogenes’} 17\(2%), Coagulase
negative staphylococcus?} 17\(2%), Lactobacillus spp, 7}
170 (2%), Candida parapsilosis7} 17(2%) 2] A3} =%
FFOI HE= UcK(Table 3).
Z 6719] FAEY ZEE(Sector probe)ofA= H5Fo
A 55579 Alato]l HEE L
(44%), Staphylococcus epidermidis?} 171(14%), Coagulase

. Micrococcus luteus?} 37|

negative staphylococcus?}V 17W(14%), Bacillus infantis
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Table 1 Survey of ultrasonic probe disinfection

Where is your hospital?
@) University hospital %
. @) General Hospital 10%
® Private hospital 28%
@ Medical examination Center 54%
® Other 0%
How long have you been working in the ultrasound room?
@ Less than 6 months 4%
) ®) 6 months to less than 1 year 4%
® Less than 1-3 years 18%
@ Less than 3 ~ 5 years 7%
® More than 5 years 66%
Have you ever done ultrasonic probe cleaning and disinfection?
3 @) Yes 54%
@) No 56%
How long do you scan your ultrasound in one day?
A @ Less than 6 hours 5%
@ Less than 6 ~ 8 hours 36%
® More than 8 hours 4%
Have you ever experienced infection from contaminated probes or accessories while working in an ultrasound?
5 @ Yes, () times 49%(33])
@ No 96%
How are you going to disinfect the probe in your hospital?
6 @) Workers do it themselves., 40%
®) There are separate personnel who are responsible for cleaning and disinfection only, 6%
©) No 54%
When is the probe cleaned and disinfected?
@) Before inspection 16%
. ®) After each test, proceed to 1: 1 25%
® Progression after the specified inspection 18%
@ Proceed at fixed time intervals 2%
® Not Implemented 37%
Do you have any disinfection instructions in your hospital?
8 @ Yes 15%
@) No 85%
Do you have adequate room for disinfection in your hospital?
@) Very agree 3%
es 0
5 @) Y 17%
® Usually 40%
@ No 29%
® Not very 7%
What do you think about the introduction of automatic disinfectors for medical devices?
® It is currently being implemented and is satisfactory. 4%
10 @) Currently enforced but unsatisfactory. 1%
® It is not currently in operation, but I feel it is necessary. 80%
@ It is not currently running and I think it is unnecessary, 13%
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Table 2 Number of bacteria in a convex probe

No Bacteria colony count %
1 Micrococcus luteus 9 24%
2 Moraxella species 8 22%
3 Coagulase negative staphylococcus 6 15%
4 Gram positive bacilli(unidentification) 2 5%
5 Acinetobacter Iwolfii 2 5%
6 Bacillus circulans 2 5%
7 Acinetobacter pittii 1 3%
8 Enterococcus faecalis 1 3%
9 Staphylococcus capitis 1 3%
10 Microbacterium species 1 3%
11 Corynebacterium species 1 3%
12 Staphylococcus epidermidis 1 3%
13 Pantoea species 1 3%
14 Bacillus spcies 1 3%
Sum 37 100%
Table 3 Number of bacteria in a linear probe
No Bateria colony count %
1 Micrococcus luteus 9 24%
2 Moraxella species 8 21%
3 Bacillus species 4 11%
4 Moraxella osloensis 2 %
5 Acinetobacter baumannii 2 6%
6 Paenibacillus glucanolyticus 2 6%
7 Roseomonas mucosa 2 %
8 Staphylococcus saprophyticus 1 2%
9 Staphylococcus hemolyticus 1 2%
10 Bacillus circulans 1 2%
11 Bacillus marisflavi 1 2%
12 Bacillus pumilus 1 2%
13 Pantoea species 1 2%
14 Enterobacter aerogenes 1 2%
15 Coagulase negative staphylococcus 1 2%
16 Lactobacillus spp. 1 2%
17 Candida parapsilosis 1 2%
Sum 39 100%

7V 17§(14%), Burkholderia cepaciaZ} 17](14%) 2] Ald-o]
HA=52UcKTable 4),

2 5719] A& *ZZH (Endocavity probe) & 17]9]
2ol Alato] u|HE H]lom, 4719] LR HoA] 3FFC
Aleto] HEZE|QITE  Pseudomonas luteola?} 171(33%),
Coagulase negative staphylococcus?} 17\(33%), Enterococcus

raffinosus’} 171(33%) HEZE%ItHTable 5).
AR A OB Z 130749 ZRH = g17fo] Tz Ho|
A Algto]l nAE =dom, 69719 ZZH oA 2972
Al FHoldo] AEEUTt. Micrococcus luteus 2171
(26%), Moraxella species 1671(20%), Coagulase negative

staphylococcus 87W(10%), Bacillus species 57\(7%),
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Table 4 Number of bacteria in a sector probe

No Bateria colony count %
1 Micrococcus luteus 3 44%
2 Staphylococcus epidermidis 1 14%
3 Coagulase negative staphylococcus 1 14%
4 Bacillus infantis 1 14%
5 Burkholderia cepacia 1 14%
Sum 7 100%
Table 5 Number of bacteria in a endocavity probe
No Bateria colony count %
1 Pseudomonas luteola 1 33%
2 Coagulase negative staphylococcus 1 33%
3 Enterococcus raftinosus 1 33%
Sum 3 100%
Table 6 Number of bacteria in all probes
No Bateria colony count %
1 Micrococcus  luteus 21 26%
2 Moraxella species 16 20%
3 Coagulase negative staphylococcus 8 10%
4 Bacillus species 5 7%
5 Bacillus circulans 3 5%
6 Acinetobacter Iwoffii 2 2%
7 Gram positive bacilli(unidentification) 2 2%
8 Moraxella osloensis 2 2%
9 Acinetobacter baumannii 2 2%
10 Paenibacillus glucanolyticus 2 2%
11 Roseomonas mucosa 2 2%
12 Acinetobacter pittii 1 1%
13 Enterococcus faecalis 1 1%
14 Staphylococcus capitis 1 1%
15 Microbacterium species 1 1%
16 Corynebacterium species 1 1%
17 Staphylococcus epidermidis 1 1%
18 Staphylococcus saprophyticus 1 1%
19 Staphylococcus hemolyticus 1 1%
20 Bacillus maristlavi 1 1%
21 Bacillus pumilus 1 1%
22 Pantoea species 1 1%
23 Enterobacter aerogenes 1 1%
24 Lactobacillus spp. 1 1%
25 Bacillus infantis 1 1%
26 Burkholderia cepacia 1 1%
27 Pseudomonas luteola 1 1%
28 Enterococcus raftinosus 1 1%
29 Candida parapsilosis 1 1%
Sum 85 100%
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Table 7 Bacterial reduction in each disinfectant

Count of bacteria Far-infrared (60 seconds)

Disinfectant Disinfectant component Gepr(r)nvlvc:r:lal befgrg spraying after counting thg number
disinfectant of bacteria

! AquaNax Alkaline reifciilz SV;vater 100% 99.90% 2421 6767%)

2 Klarion(detergent) Sodium hydroxide 0.01% 99.90% 2,325 15(99%)

3 Klarion(disinfectant) Hypochlorous acid water 0.01% 99.90% 2,517 138(94%)
Bacillus circulans 37\(5%), Acinetobacter Iwoffii 27 JcH5]. olo BHYrde Wer) € 4 Q= x8ul =2
(2%), Gram positive bacilli(unidentification) 27\(2%), HL outz o2 W]t o)X (abnormality) AA ARE
Moraxella osloensis 271(2%), Acinetobacter baumannii = o oo A HEZ5] ujio T2 HEE 9l A
270(2%), Paenibacillus glucanolyticus 271(2%), Roseomonas dol & 4= Qit} oA HIilA oA AlXolofA LEH &
mucosa 27\(2%), Acinetobacter pittii 17\(1%), Enterococcus g Ay} BHE ALY iR o2 Q% shso]
faecalis 17(1%), Staphylococcus capitis 171(1%), BH=zo) A E A|ASFEAL[11], Klebsillea HHo] @ J=
Microbacterium species 171(1%), Corynebacterium Z2u} Aoj|A 7]Q13t AL-9] =r1A el B} 9ldTH12].
species 17W(1%), Staphylococcus epidermidis 17\(1%), TS 9HR] ko xoml xR HYL Sxfof| A SR} A A

Staphylococcus saprophyticus 17W(1%), Staphylococcus
hemolyticus 17(1%), Bacillus marisflavi 17)(1%),
Bacillus pumilus 17](1%),
Enterobacter aerogenes 17(1%), Lactobacillus spp. 171
(1%), Bacillus infantis 17\(1%), Burkholderia cepacia 1
N(1%), Pseudomonas Iluteola 17H(1%)
raffinosus 17](1%)8] Alxto] HEE3

Candida parapsilosis 17(1%)7} AZE] <;J‘j\ll}(Table 6).

Pantoea species 171(1%),

FEnterococcus
oIl

Ag L¢-°4 SAollAl= ool (le2 5 de &l
1 EAVsl7] A 22 B9 Nldt = 2,4217191A]
A} B 677H§ 97% M=t =7} A= AL, A (A
UEZ 0,01%) 0| A= EAF A 2 32370 4] EAF & 157 &
9% M7t FAEeH, AEA|(RlorAMYES
0.01%) | A= BAF A 2, 517700 4] BAF T 1387HE 94%
Al 4=7F A= ]l

<
|
12k

dggolrt, BeddAE 017 s ¥EEE H o=l
of gt A=2Ql Ao ogese] vy F8 A

g 5 ok Aoz o 4 ok AL A 1
A= Coagulase—negative staphylococcus(CNS)7} 2
i ZRES F9 AgEH 38 Adges HEEHUL
Corynebacterium®, BacillusZ W Methicillin resistant
staphylococcus aureus(MRSA)S E3YSt staphylococcus
aureus’} F15 ©|9tH13]. CNS} CorynebacteriumEL
Ak Q] ] mAYE{14]0) At WA Ao A FagtH

\_Zj -
AEHe doz 4 QItHi15,16]. W3t staphylococcus
aureusiz 417Fet A7 2o 4 gl W 9 XA

= 4
oAl 53 AHY T8 A F sholn] MRSA= 2
Al et WA ﬂ%—E'—Oﬂ E3] Yt datolo17]. &
857 At 1572 &%
olxt & HHL} T %?lLv—E Ho] ofgt AlglEof
713 79 #o. =2 A= Micrococcus luteus 217\ A=
(26%), 718X 2] ARlo| E= Moraxella species 167} 73
i(20%) :H %L%ﬂq]/\-] :":D]‘Oﬂ OEQ—] 7P0ﬂ UJ oz 7P0ﬂ_QE
et HEL ST G SOl 27 BRO
MEl= Bacillus species 57 HZ&(1%), ©A%(Bacillus
antracis)©| Yl toln WEFH FoF =3 TH, A
A ABE o] Q1= Bicillus circulans 371 A&(5%), S
2 Gram positive bacilli(unidengification) 27\ A<
(2%), WA SRRt P} Ao QU= Acinetobacter
Iwoffii 27) &%) = A7 Ugkow T 9of= E}T—J
o] A, 265 Hsold 45 FA0R 2
72 el

_|>i
B

n\l
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