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Nosocomial infections occur at a rate of 5-10 per 100 hospi-
tal admissions and cost the NHS £1 billion each year.!
Medical equipment and staff have been implicated as vec-
tors for the transmission of pathogenic organisms. Previous
studies have shown contamination of hospital pagers,?
stethoscopes,’ otoscopes,* bow ties® and Doppler probes.®
Hand-held Doppler probes are used by doctors and nurses
to assess arterial and venous disease. Infections in vascular
surgery are potentially serious complications and range from
superficial wound infection to deep infections of conventional
or endovascular grafts.”® Methicillin-resistant Staphylococcus
aureus (MRSA) has emerged as a major problem in vascular
practice®' and is likely to become more prevalent. A report of
574 vascular surgical patients in 2001 showed a 9% rate of
clinical MRSA infection which resulted in a major increase in
mortality and morbidity.!! Nosocomial infections are most
commonly caused by methicillin-susceptible S. aureus.'? Other
organisms such as FEscherichia coli, Enterococcus spp.,
Staphylococcus epidermidis, Streptococcus spp., Pseudomonas
spp. and Candida spp. are also common in surgical patients."

The aim of this study was to assess contamination of
Doppler probes used in the surgical out-patients depart-
ment and vascular surgical ward of a busy hospital. Using
the results of this initial study, we educated staff regarding
the need to decontaminate Doppler probes as well as the
cleaning methods of Doppler probes recommended by the
manufacturers. Following this staff education, we re-audit-
ed contamination rates.

Materials and Method

Cultures from the probes of 10 Doppler machines were
taken by a single investigator (EJW). Wound swabs were
moistened with a small amount of sterile saline and wiped
over the area of the Doppler probe that would be expected
to come into contact with the patient’s skin. Swabhs were
sent immediately to the microbiology laboratory where
direct cultures were performed using routine micro-
biological media; sheep blood agar incubated aerobically
and anaerobically, and CLED agar. This process was
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repeated at 5 random intervals over a 4-week period on all
10 Doppler probes used by vascular surgical teams. In total,
50 swabs were taken for culture.

The probes were used in the out-patients department to
investigate arterial insufficiency and superficial venous
incompetence. The same Doppler probes were used to aid
assessment of vascular in-patients and in-patient referrals
from non-vascular teams. The probes were always used
with conducting gel.

Manufacturers (SciMed Ltd, Bristol, UK and Huntleigh
Healthcare Ltd, Luton, Bedfordshire, UK) were contacted for
advice on disinfection methods. Nursing and medical staff
were educated regarding bacterial contamination of the
probes and staff were asked to clean the Doppler probes
according to the manufacturers’ advice, with alcohol impreg-
nated wipes after use. A supply of wipes (‘Tuffie’ hard surface
disinfectant wipes; Vernacare, Bolton, Lancashire UK) was
provided on the ward and in the out-patients department.

One week later, 42 further cultures were taken from the
same Doppler probes in the same locations. The results of
cultures before and after staff education were compared.

Results

Fifty direct cultures were obtained from 10 different Doppler
probes over a 4-week period. There were 13 positive results.
The organisms identified included coliforms, diphtheroids
and coagulase negative staphylococci (Table 1).

Following staff education about contamination and decont-
amination of Doppler probes, repeat direct cultures were
obtained and only two showed a scanty growth of skin flora (x*
P < 0.05; Fig. 1). The only significant difference was in reduc-
tion of coagulase-negative staphylococci (x* P < 0.05).

Discussion

Direct culture of swabs taken from the Doppler probes used
on the vascular unit revealed bacterial contamination in 26%
of cases. Although bacteria of differing pathogenicity were
isolated, with coliforms being the most and diphtheroids the
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Figure 1 .Number of positive bacteriological culture before and
after staff education.

least pathogenic, all organisms were potentially dangerous.
After staff education about contamination of Doppler probes
and recommended cleaning methods, the level of contamin-
ation fell to less than 5%, which was highly significant (P <
0.05). Coagulase-negative staphylococcus was the most
common bacterial pathogen cultured from the swabs, and
showed the greatest reduction after staff education (P < 0.05).

The limitations of this study include the method of col-
lecting bacteriological swabs and the timing of the re-audit.
Swabs were taken from a selection of different probes in
two locations over a period of 2 months. To improve the sci-
entific validity, swabs should have been taken from
matched samples, in batches, before and after staff educa-
tion. The samples should have been taken at the same time
on the same days with matched time intervals between
obtaining the swabs. Further swabs taken some months
subsequent to staff education would have helped confirm
whether the impact of staff education was long-lasting. This
study did not set out to analyse the overall surgical infection
rate on the unit nor did it investigate whether decontamina-
tion of Doppler probes affects this rate.

Positive bacteriological cultures from Doppler probes before and after staff education

Culture Before staff education After staff education X2 P-value
(n=50) (n=42)

Skin flora only 5 2 0.44

Skin flora and coliforms 1 0 1

Diphtheroids and coagulase-negative staphylococci 1 0 1

Coagulase-negative staphylococci only 6 0 0.03

Total 13 2 0.009
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Doppler probes were used with the same conducting gel
throughout this study. The gel may have influenced bacter-
ial culture, but the current study was not designed to inves-
tigate this. Disposable rubber sheaths have been suggested
as a method to reduce contamination but were not available
in our hospital and arguably reduce the accuracy of Doppler
assessment.

The only previous report that involved bacteriological
examination of Doppler probes® did not document how
many different probes were tested or over what time period
bacteriological samples were taken. A total of 21 culture
results were included of which 38% were positive for bac-
terial growth. The same study observed that 95% of doctors
failed to clean the Doppler probe but did not go on to audit
the impact of staff education on the rates of contamination.

Infections that complicate vascular surgery include sur-
gical wound infections, prosthetic graft infections and
infected vascular ulcers. The rate and the type of infection
varies between different units. Published rates of prosthetic
graft infection range from 0.5% for abhdominal aortic grafts
to 6% for infra-inguinal grafts involving groin dissection.'*
Surgical wound infection rates range from 1.8% to 5.1%'%'
but some groups report rates between 6-19%.'7 It is recog-
nised that reported rates of infection are dependent on who
is reporting the infections and how hard infections are
looked for. All infective complications are potentially seri-
ous and notoriously difficult or impossible to eradicate in
vascular surgical patients.

Conclusions

It is important to identify and implement measures that
reduce the risk of nosocomial infection. We have shown
that simple cleaning of hand-held Doppler probes with
alcohol wipes significantly reduces bacterial contamination
of these probes and, therefore, may reduce the rate of
infection on vascular surgical units.
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