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Abstract: The use of ultrasound guidance has revolutionized regional anesthesia practice. Ultrasound equipment disinfection techniques vary between institutions. To date, there are no large data set publications or
evidence-based guidelines that describe risk-reduction techniques for infectious complications related to the use of ultrasound guidance for peripheral nerve blockade. We retrospectively reviewed the medical charts of
7476 patients who received ultrasound-guided single-injection peripheral
nerve blockade from October 2003 to August 2013 using our institution’s
low-level disinfection technique in combination with a sterile transparent
film barrier dressing to cover the ultrasound transducer. No indications of
block-related infection were found. We conclude that using a practical
and efficient low-level disinfection technique and sterile barrier dressing
results in an extremely low rate of block-related infection following
ultrasound-guided single-injection peripheral nerve blockade.
(Reg Anesth Pain Med 2015;40: 82–84)

W

ith the ever-growing use of high-resolution ultrasound (US)
guidance for invasive medical procedures, transducer disinfection guidelines have been published for obstetric, surgical, and
general intracavity sonographic examinations.1–5 No such guidelines or recommendations exist for US-guided regional anesthesia, and few studies have investigated the effectiveness of
transducer disinfection techniques for US-guided regional anesthesia. Not surprisingly, transducer disinfection protocols across
different institutions vary; some regional anesthesia programs
have reported the use of 70% isopropyl alcohol, whereas others
use UV-C light.6,7 In the absence of relevant large-scale data in
the literature, we sought to determine the rate of infection related
to US-guided single-injection peripheral nerve blocks (PNBs) at
Toronto Western Hospital.
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METHODS
Following University Health Network Ethics Board approval,
we retrospectively reviewed the medical charts of all patients who
received US-guided single-injection PNBs from October 2003
to August 2013. Patients were identified from our electronic regional anesthesia database.
For each single-injection PNB performed at Toronto Western Hospital, the operator (attending anesthesiologist, regional
anesthesia fellow, or resident) prepared the patient’s skin using
povidone-iodine (prior to 2006) or 2% chlorhexidine solution
with 70% isopropyl alcohol (since 2006) and applied sterile
US conducting gel to the skin. An assistant applied nonsterile
conductive gel to the face of the transducer and presented the
transducer to the operator. Donning sterile gloves, the operator
applied a sterile hydrophilic transparent film barrier dressing
(Tegaderm; 3M, St Paul, Minnesota) to cover the face of the
transducer (Fig. 1) and then grasped the transducer handle with
their preferred scanning hand.
Before and after each US-guided PNB performed at Toronto
Western Hospital, the US transducer, along with the transducer cable, control panel, and screen, was cleaned and disinfected using
surface disinfectant wipes and allowed to air dry. Prior to 2006,
the active ingredient in the surface disinfectant wipes consisted
of 0.5% hydrogen peroxide (Virox 5 RTU Wipes; Virox Technologies Inc, Oakville, Ontario, Canada). Since 2006, the active ingredients in the surface disinfectant wipes have been 0.28%
diisobutylphenoxyethoxyethyl dimethyl benzyl ammonium chloride and 17.2% isopropanol (CaviWipes XL; Metrex, Orange,
California). Patients did not receive any antibiotics at the time of
block placement.
The initial routine surgical services postoperative outpatient
follow-up visit note (scheduled at 2–6 weeks postoperatively) was
reviewed for any indication of infection at the site of PNB injection.
In the unlikely event of an unanticipated patient admission to hospital such that the initial surgical services postoperative follow-up encounter occurred as an inpatient, the surgical services clinical notes
were reviewed for evidence of block-related infection. For the purposes of this study, an indication of infection was defined as any of
the following: purulent drainage, localized swelling, redness or
heat, pain or tenderness at the site of injection, or a diagnosis of infection by the surgeon or trainee physician.8 Patients were excluded
from the analysis if an initial postoperative follow-up visit or clinical encounter note was absent in the chart.

RESULTS
A total of 8921 patients between October 2003 and August
2013 received a single-injection PNB. Surgical services’ followup visit or clinical encounter notes were available for 7476 patients (84%). For 1445 (16%) patients, there were no surgical
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FIGURE 1. US transducer preparation.

postoperative follow-up notes available at Toronto Western
Hospital. Characteristics of the 7476 patients included herein
are presented in Table 1, whereas the types of blocks performed
are listed in Table 2. We found no indication of block-related
infection among the 7476 charts reviewed.

DISCUSSION
This is the first large-scale study to evaluate the rate of infectious complications related to US-guided single-injection PNB.
Using a practical infection risk-reduction strategy in a busy
tertiary-care teaching hospital block procedure room, we found no
cases of block-related infection among 7476 US-guided singleinjection blocks performed over the last 10 years at our home institution. Although there exist no reliable data specifically related
to infection risk or evidence-based recommendations for infection
control during US-guided single-injection PNB, most medical
institutions follow the Spaulding classification and manufacturers’ recommendations to inform the level of decontamination
TABLE 1. Patient Characteristics
Sex (male/female), n
Age, y
Weight, kg
Height, cm
Body mass index, kg/m2

3825/3651
50.8 (16.2)
80.9 (19.1)
186 (15.8)
28.2 (6.2)

Data are presented as mean (SD).
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recommended for medical devices.9 According to the Spaulding
classification, US transducers used for regional anesthesia might
be considered “semicritical” and therefore require high-level disinfection1,2,10,11 because of their potential to contact punctured
skin. Semicritical equipment is that which has come into contact
with (but has not penetrated) nonintact skin or mucous membranes. High-level disinfectants eliminate vegetative bacteria,
fungi, mycobacteria, enveloped viruses, and nonenveloped viruses; common examples include 2% glutaraldehyde, 6% hydrogen peroxide, 0.2% peracetic acid, 2% to 7% enhanced
action formulation hydrogen peroxide, and 0.55% orthophthalaldehyde. Pasteurization also achieves high-level disinfection. By comparison, noncritical devices are those that do
not come into contact with punctured skin and require only
low-level disinfection.12 Low-level disinfectants eliminate vegetative bacteria, some fungi, and enveloped viruses; common
examples include 3% hydrogen, 0.5% enhanced action formulation hydrogen peroxide, some quaternary ammonium compounds, phenolics, and diluted sodium hypochlorite (eg,
bleach) solutions.12 Using a sterile transparent film barrier
dressing (eg, Tegaderm) reasonably prevents any direct contact
between the US transducer and punctured skin. Therefore, it may
be argued that the US transducer should be considered a “noncritical” device, requiring only low-level disinfection between uses.
Indeed, the present study supports this approach, as we found no
indication of block-related infection when low-level disinfection
practices were used. Finally, manufacturers’ recommendations
can be open to interpretation. For example, SonoSite provides a
list of 106 disinfectants that may or may not be compatible with
its M-Turbo US device,13 as well as instructions for 2 methods
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TABLE 2. Types of Blocks Performed
Block type
Upper limb
Axillary
Supraclavicular
Infraclavicular
Interscalene
Primary PNB
Lower limb
Ankle
Femoral
Saphenous
Sciatic
Adductor canal
Fascia iliaca
Popliteal
Obturator
Truncal
Transversus abdominus plane
Lumbar plexus
Other
Ankle/posterior tibial
Ilioinguinal/iliohypergastric
Obturator
C5 nerve block
Ulnar

n (Total = 7476)
4530
1267
2271
294
675
23
2879
1060
331
451
57
267
12
696
5
47
46
1
20
1
16
1
1
1

of disinfection (ie, wipe or immersion); the operator is left to decide which disinfectant and cleaning method to use.
The limitations of this retrospective review are largely selfevident. In addition to the potential for underreporting, minor skin
infections that resolved spontaneously prior to the surgical visit
may not have been reported. Furthermore, the present results do
not apply to perineural catheter-based continuous PNB, for which
we do wear a mask and sterile grown as well as use a specially designed condom-style transducer sheath, albeit evidence for this
practice is similarly lacking. Finally, we were unable to retrieve
the surgical services postoperative follow-up notes for 16% of
the patients who underwent US-guided single-injection PNB presumably because the initial visit occurred at another hospital or
private office. Nonetheless, we are unaware of any anecdotal reports or concerns of infection related to US-guided singleinjection PNB performed at our institution over the last decade.
In conclusion, the rate of block-related infection following
US-guided single-injection PNBs using a practical and efficient
low-level disinfection technique and sterile barrier dressing appears to be extremely low.
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