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Can ultrasound probes and gels be the source for opportunistic bacterial infections?
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Abstract

The aim of this study was to investigate the contaminant microorganisms on the surface of probes used in noninvasive ultrasound examination and in the gels. Culture
samples were obtained from the convex abdominal probe at the beginning of the day and after use on every five patients. Cultures were taken from linear breast probe at
the beginning of the day and after use one very two patients. All samples were taken after wiping with a dry tissue paper until no visible gel remained on the probes. Fur-
thermore, the samples were taken from gels when the gel was first opened, at the end of the day and 24 hours after opening. A total of 76 samples from 25 breast probes,
33 abdominal probes and 18 gels were included. Bacteria was detected in 20 (80%) of 25 linear probe samples. Coagulase negative staphylococci (CNS) were detected
in 19 (76%), Burkholderia cepacia and Staphylococcus aureus in two (8%), Cupriavidus pauculus and Stenotrophomonas maltophilia in one (%4). Bacterial growth was
detected in 23 of 33 (69.7%) abdominal probes. aureus and S.maltophilia were isolated in 2 samples, most of which were CNS (n:20; 60.6%). The bacterial growth rate of
all probes was 74.13% (43/58). Bacteria was detected in 2 of 18 gel samples (16.66%), two of which were CNS and one of them was S.maltophilia. Although more skin
flora bacteria were detected in noninvasive probes and gels, a small number of pathogenic bacteria were also found in our study. Proper disinfection of the noninvasive
probes and proper use of gels is therefore necessary. We believe that wiping with nonsterile dry tissue paper after each procedure is insufficient for disinfection of the probe
surface. Disinfection and gel usage guidelines should be determined for ultrasound units both in our hospital and in our country.
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Introduction these contaminant bacteria. These studies will be compared in

detail in the discussion section. However, the number of these
All equipment used for the ultrasound examination (probes, studies is limited in our country.

keyboard, probe holder, cables, ultrasound gel, etc.) due to the
nature of the process is in constant contact with patients, have a In this study, we aimed to investigate the contaminant
risk of colonization with various microorganisms. Survival times microorganisms on the convex and linear probes which used for
on dry inert surfaces of pathogen bacteria and fungus such as abdominal and breast ultrasound examination and in the gels.
Candida can be several months or longer, and that of viruses such

as several weeks [1]. There is a risk of bacterial transmission from Materials and Methods

contaminated ultrasound probes and gels to immunosuppressed
cases, diabetic patients, infants, and patients with open wounds.
As far as we can reach, the first report about cross-infection of
ultrasound equipment was published in 1988 [2].

Ethical approval for this prospective study was obtained from
Local Ethical Authority. The study was conducted in an education
and research hospital in radiology outpatient clinic. No ultrasound
was performed to inpatients during the study. Samples were taken
Worldwide, there are numerous studies reporting that ultrasound ~ With sterile cotton swab (RTA, Kocaeli, Turkey) from the scanning
probes and gels are contaminated with various bacteria such surface of probes used in outpatients who admitted to the radiology

pathogens or normal skin bacteria and that outbreak occur with unit for abdominal or breast scan using the swab streaking method
described by Koibuchi et al [3]. Probes used in patients of all ages

and both sexes were included in the study. During the days of
the study, ultrasound probes were not used in patients with open
wounds and known contagious diseases. Only probes used in one
machine used by a specialist were included in the study.
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Culture samples were obtained from the convex abdominal probe
at the beginning of the day and after use on every five patients and
at the end of the day. Other culture samples were taken from linear
superficial probe used for breast ultrasound at the beginning of the
day and after use one very two patients and at the end of the day.
All samples were taken after wiping with a dry tissue paper until
no visible gel remained on the probes. Furthermore, the culture
sample was taken from gels when the gel was first opened and at
the end of the day. Every day a new gel bottle was opened for use.
The gel used was nonsterile. A drop of sample was squeezed from
the bottle onto the swab without touching the tip of the bottle. This
gel was allowed to stand at room temperature until next morning
and then another culture sample was taken. All culture procedures
were continued for 6 days during routine ultrasound examination.
All swabs were inserted in Stuart’s transport medium and were
sent to the Microbiology laboratory.

Culturs were inoculated to blood agar (RTA, Kocaeli, Turkey) and
Eosin methylene blue agar (RTA, Kocaeli, Turkey) and evaluated
after 48 hours at 350C incubation. Conventional methods (catalase,
coagulase, Gram stain etc.) and automated identification device
(Phoenix, BD, France) was used for identification of bacteria.

Results

Ultrasound examination was performed in 173 patients (128
females, 45 male) from 4 months to 90 years of age for six days.
A total of 76 culture samples from 25 breast probes, 33 abdominal
probes and 18 gels were included in the study. The number of
bacterial growths in each culture uptake step was shown in table 1.

Bacterial contamination was detected in 20 (80%) of 25 linear
probe samples. Coagulase negative staphylococci (CNS) was
detected in 19 (76%), Burkholderia cepacia and Staphylococcus
aureus in two (8%), Cupriavidus pauculus and Stenotrophomonas
maltophilia in one (%4). Two different bacterial species were
observed in four samples. Bacterial growth was detected in 23
of 33 (69.7%) abdominal probes. aureus and S.maltophilia were
isolated in 2 samples, most of which were CNS (n:20; 60.6%).
When all probe samples were considered, the bacterial growth rate
was 74.13% (43/58) (Table 1).

Bacterial growth was detected in 2 of 18 gel samples (16.66%),
two of which were CNS and one of them was S.maltophilia (Table

1).
Discussion

Our hospital is a tertiary care hospital where many ultrasound
examinations are performed. It has been known for the last 2 to 3
decades that ultrasound equipment and gels may be contaminated
with various bacteria and may present a risk of contamination
to patients [2,4]. It has been found that even more bacteria are
present on the surface of the probes than bus poles and toilet
seats [5]. In our study, the rate of bacterial contamination was
very high (%74) in the cultures taken from probe surfaces. Most
of the isolated bacteria are CNS (67.24%) found in the normal
skin flora. In addition, pathogenic bacteria such as B.cepacia,
S.aureus, C.pauculus and S.maltophilia were isolated from a small
number of probes. According to our results %74 probe bacterial
contamination rate of probes suggest that approximately 3 in
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every 4 patients can potentially be infected with these bacteria
and can develop infection if she or he is an immunocompromised
person.

In studies similar to our study, it has been reported that probe
surfaces are most often contaminated with skin flora bacteria such
as CNS, Micrococci or Diphteroids [6-12]. Adding anaerobic
culture methods to their studies, Ejtehadi et al. found the most
common Peptostreptococci as anaerobe contaminants [13]. In
some of these studies, a small number of bacterial contamination
with S.aureus [6, 8, 9, 12), Pseodomonas spp. [7,8], Acinetobacter
spp [7,9), Bacillus spp. [6,11] other gram negative bacilli [7]
or Enterococci [9] were also reported on the surface of the
probes. In our study, pathogen bacterial contamination rate was
approximately 33%.

In our study a bacterial growth rate of approximately 16% was
found in gels. It is known that ultrasound gel-related outbreaks
of S.aureus and Klebsiella pneumoniae in neonates and pregnant
women [4,14]. Mattar et al. and Skownorek et al. reported that
23% and 57% respectively of the gels contaminated with various
bacteria such as S.aureus, Enterococcus faecalis, Staphylococcus
epidermidis, Bacillus spp [7,11]. In another studies; S.aureus,
Acinetobacter spp, S.maltophilia and CNS growth was detected
in the gels [9,12]. In gels, substances such as paraben esters are
generally used as preservatives and antimicrobial. Gels used
in our hospital contain isothiazoline and propylene glycol as
preservatives. Considering our growth rate and CNS growth in
unopened gel sample, these substances are ineffective or not
enough. Commercially available gels do not inhibit bacterial
growth [15]. Unfortunately, there are still reports of outbreaks
with gels in which only preservatives are used [16,17]. There
are some recommendations for the use of sterile and non-sterile
gels, but there are no guidelines in our country. In general, it
is recommended to use daily disposable bottles and to prevent
contact of the tips of the gel bottles with the patient’s skin [18-20].

Various cleaning and disinfection or sterilization guidelines
for medical equipment have been recommended to prevent
infections. The oldest known disinfection and sterilization
guideline is the Spaulding classification [21]. Ultrasound probes
used on the intact skin of the patient are defined as noncritical
devices. Noncritical devices must be cleaned of debris (toweling,
soap and water), then low level disinfection should be done with
proper product such spray or wipes. This requirement is addressed
in many guidelines [20,22-24]. In our country, this disinfection
method of noncritical devices is mentioned in the guide prepared
by Disinfection, Antisepsis and Sterilization Association [25].
However, there is no clear and specific guideline for ultrasound
probes and gels used in invasive or noninvasive procedures for
our country.

It is one of the oldest known and effective methods to wipe the
probes used in noninvasive processes only with dry tissue paper
[15]. We also use this method routinely. In a study conducted in
Iran, it was determined that the bacterial load on probes decreased
by 50% after wiping with dry tissue paper and this method was
reported to be effective, inexpensive and device-friendly without
damaging the probe [12]. Hayashi et al. and Mattar et al. also agree
on this issue [6,7]. Some studies have reported that using soap
after tissue wiping significantly reduces bacterial load [7,26]. In a
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Table 1. Results of culture from probes surface and gels

Number of colonies and notable
species from gel samples*

Number of colonies and notable species after abdomen ultrasound*

Number of colonies and notable species after breast ultrasound*

AS GO Gend G24

A4

A3

A2

Al

A0

B4

B3

B2

B1

B0

2 CNS 5 CNS 2 CNS 4 CNS

4 CNS

30 CNS 3 CNS

30 CNS

0

1.day

5 S.aureus

5 CNS 11 CNS 8 CNS 0 98 CNS 1 CNS 4 CNS

0

2.day

6 CNS

8 CNS 4 3 CNS
S.aureus

10 CNS 2 CNS 0 18 CNS

30 .cepecia

24 CNS

13 CNS

3.day

2 CNS

0

2 CNS

2 CNS

1 CNS

10 CNS
20 B.cepecia

60 CNS

15 CNS

4.day

Extreme CNS 0 4 CNS 6 CNS 2 CNS 2 CNS

15 CNS Extreme CNS 0

2 S.aureus

Extreme CNS

Extreme
CNS

5.day

0

1 S.maltophilia

0

1 S.maltophilia 1 S.maltophilia

3 S.maltophilia

2 CNS 20
12CNS S.maltophilia 2CNS

2 C.pauculus

0

6.day

* The number of colonies growing on the medium is given.
Abbreviations:B0 and A0: Samples taken before the first patient’s examination at the beginning of the day. Bn and An: Samples taken after every two patients for breast ultrasound and after every five patient for abdomen

ultrasound. GO:Sample taken when the gel is first opened. G end:Sample taken at the end of the day. G24:Sample taken 24 hours after gel opening.
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study conducted in our country, it was reported that it was enough
to wipe the abdominal probes with a tissue paper. However, in
mentioned study it has been appointed that the inguinal or axillary
probes should be disinfected with alcohol and that antisepsis with
alcohol in these body regions is more effective [27]. There are
many studies indicating that at least low-level disinfection should
be done when wiping probes with paper towels is insufficient
[10,28]. Disinfection of probes with chlorhexidine is a low-level
disinfection method that has been known for many years [29].
In two studies where probes were contaminated with methicillin
resistance S.aureus and a low-level disinfection protocol
was applied, quaternary ammonium or hydrogen peroxide
compounds were reported to be effective in probe disinfection
[28,30]. Sartoretti et al also agree that quaternary ammonium is
an effective disinfectant [31]. In a similar study of Mullaney et
al., probes were contaminated with S.aureus, P.aeruginosa and
Escherichia coli and then showed the effectiveness of disinfection
with antiseptic wipes [8]. Disinfection with ethanol is also known
to be very effective [6,12,27] but ethanol damages probes [32]. In
conclusion, our high bacterial contamination rate indicates that
our probe cleaning method is not suitable.

Limitations of our study; performing in only one examination
room and with a single device, using only tissue paper for
probe cleaning, lack of sample number, not sampling from other
ultrasound equipment such as cables and keyboard other than
probes and gels.

Conclusion

In conclusion, although more skin flora bacteria were detected
in superficial noninvasive probes and gels, a small number of
pathogenic bacteria were also found in our study. These pathogens
may cause infection in a patient with immunodeficiency
(premature, neonates, dialysis patient, patient with acquired
immunodeficiency, etc.) or invisible skin lesions. Proper
disinfection of the noninvasive probes and proper use of gels is
therefore necessary. We believe that wiping nonsterile dry tissue
paper after each procedure is insufficient for disinfection of the
probe surface. Disinfection and gel usage guidelines should be
determined for ultrasound units both in our hospital and in our
country.
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