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11.1  Introduction

Advances in radiology benefit patients who now 
have many more minimally invasive diagnostic 
and treatment options. Higher volumes of 
patients, some of them critically ill, undergo 
complex procedures in radiology rooms. The 
potential to cause harm to patients through infec-
tion transmission exists in radiology departments 
whether the patient is undergoing noninvasive 
imaging or an invasive procedure. Although 
healthcare becomes ever safer, the Centers for 
Disease Control and Prevention (CDC) estimates 
that 5–10% of hospital patients suffer from 
hospital- acquired infections (HAIs) in US hospi-
tals every year, resulting in nearly 100,000 
deaths, and with an associated cost of $20 billion 
[1]. HAIs result from invasive procedures, con-

tact with the contaminated hands of healthcare 
workers (HCWs) or equipment, and overuse or 
misuse of antibiotics [1].

Infection prevention and control has been 
practiced throughout history, even when medical 
knowledge was limited. In medieval times vic-
tims of bubonic plaque were isolated in their own 
homes and their belongings burned. If they died 
of the disease, their bodies were buried in mass 
graves away from town [2]. Over time, less dras-
tic measures to prevent the transmission of infec-
tious diseases have been developed: hand 
hygiene, standard precautions, contact precau-
tions, and sterile techniques for invasive proce-
dures. By the 1950s most operating suites 
worldwide had adopted surgical clothing and 
sterile drapes [3]. Unfortunately, the radiology 
procedural suite has been slower to adopt similar 
techniques. In 2007, less than 60% of practicing 
radiologists wore hats, masks, and sterile gowns, 
or used full sterile drapes during central line 
placement [4, 5]. Infection control has recently 
become a major focus in many radiology depart-
ments [6]. Proper practices have the ability to 
prevent transmission of nosocomial pathogens 
and to save lives. Infection preventionists and 
healthcare epidemiologists provide expertise in 
advising and educating staff [7]. This chapter 
provides the advance practice nurse and nurse 
manager with foundational knowledge in infec-
tion prevention and control for both general 
imaging and interventional radiology.

C. McDaniel, MSN, RN, CWON (*) 
University of Virginia Health System,  
Charlottesville, VA, USA 

S. L. Schwaner, MSN, RN, ACNP-BC 
Department of Interventional Radiology, University 
of Virginia Health System, Charlottesville, VA, USA 

C. D. Sifri, MD 
Division of Infectious Diseases and International 
Health, Department of Medicine, University of 
Virginia Health System, Charlottesville, VA, USA

11

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-32679-1_11&domain=pdf
https://doi.org/10.1007/978-3-030-32679-1_11


130

11.2  Standard Precautions

The radiology department is a potentially pathogen- 
rich environment. Almost every patient encounters 
radiology at some point, creating a unique level of 
risk. The CDC [8] defines standard precautions as a 
set of practices to be used whether or not the patient 
is diagnosed with an infection (Table  11.1). 
Radiology personnel must be vigilant in the use of 
personal protective equipment (PPE) to protect 
both themselves and the other patients they come 
into contact with on a daily basis [5]. Gloves should 
be worn for all interactions where there is potential 
for contact with blood or bodily fluids, mucous 
membranes, or non-intact skin. Gloves should fit 
well. Gloves that are too large may slip off and pro-
vide an incomplete barrier; gloves that are too 
small may tear more easily [5]. Gloves should 
never be used as a substitute for hand washing, as 
micro perforations can contaminate hands even 
when gloves are worn.

Use of non-sterile gowns as well as eye and 
mouth protection are needed when there is any 
chance of spray, splash, or splatter of blood or 
other body fluids. Some masks include eye pro-
tection. Eyeglasses are not considered complete 
protection against splash. Eye shields or goggles 
can be reused if they are disinfected in between 
patient encounters. Many radiology departments 
now opt for disposable eye shields. (This differs 
from lead eyewear to protect against radiation 
exposure though these can be used for both pur-
poses). PPE should be removed when leaving the 
patient care area.

The use of sterile gowns is required for any per-
sonnel having direct contact with a sterile field (see 

“Surgical Attire” below). The CDC, the Institute for 
Healthcare Improvement (IHI), and American 
College of Radiology (ACR) all agree that sterile 
gowns are an essential infection prevention strategy 
when performing procedures such as abscess drain-
age or arterial puncture [6]. The CDC and the 
Association for Professionals in Infection Control 
and Prevention (APIC) also recommend that surgi-
cal masks be worn when performing spinal injection 
(e.g., myelography) or intracapsular procedures 
(e.g., arthrography) that include injection of material 
or insertion of a catheter [9, 10], as absence of mask 
use has been associated with iatrogenic bacterial 
meningitis and septic arthritis due to oropharyngeal 
microflora, presumably due to cross-contamination 
from respiratory droplets [11, 12].

11.3  Hand Hygiene

Hand hygiene provides the foundation for infec-
tion control. The earliest evidence of this dates 
backs to the 1840s when Semmelweiss and 
Holmes each observed that mortality rates 
decreased significantly when physicians washed 
their hands with antiseptic [13]. Unfortunately 
getting HCWs to perform hand hygiene remains 
a challenge in the modern era. The CDC [14] 
estimates that HCWs wash their hands about half 
the times they should.

The question of why HCWs miss opportunities 
to cleanse their hands is an interesting one. 
Transmission of bacteria is an invisible process, 
so there is no evidence “in the moment” when it 
occurs. Researchers have found that factors influ-
encing compliance with hand hygiene can be 
divided into two categories: motivational factors 
and work environment [15]. Motivational factors 
include the actions of senior medical and nursing 
staff, the amount of self-perceived risk in a given 
patient care situation, the acuity of patient care, 
and the number of cues present to prompt hand 
hygiene. Work environment factors included 
availability of hand hygiene products, organiza-
tional commitment to compliance with hand 
hygiene, and educating HCWs [15]. Skin damage 
as a result of frequent washing has also been cited 
as a deterrent to frequent hand washing [16].

Table 11.1 Standard precautions

Standard precautions
 • Hand hygiene
 • Use of personal protective equipment
 • Cough etiquette
 • Sharps safety
 • Safe injection practices
 • Sterile instruments and devices
 • Clean and disinfected environmental work surfaces
 • Handle laundry carefully

Source: https://www.cdc.gov/infectioncontrol/basics/stan-
dard-precautions.html
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Alcohol-based hand rubs and soap and water 
are the two methods for hand hygiene available in 
the healthcare setting. A surgical scrub is done 
for sterile procedures. Alcohol-based hand rubs 
are the most effective at killing most fungi, 
viruses, and bacteria, including multidrug- 
resistant organisms (MDRO) such as methicillin- 
resistant Staphylococcus aureus (MRSA). These 
products are also less likely to cause skin irrita-
tion [16]. However, alcohol-based hand rubs are 
not the best choice when dealing with spore- 
forming bacteria such as Clostridioides difficile 
(formerly known as Clostridium difficile) and 
certain viruses such as noroviruses [17–19]. 
When performing hand hygiene for patients with 
infections due to alcohol-resistant pathogens or 
when hands are visibly soiled, handwashing with 
soap and water is recommended [18] (Table 11.2). 
For the emerging pathogen Candida auris, the 
CDC recommends adhering to standard guide-
lines (alcohol-based hand rubs unless hands are 
visibly soiled) [18]. As more information 

becomes available about Candida auris new 
guidelines may be developed [20]. Timely and 
effective communication between radiology per-
sonnel, infection prevention personnel, and pri-
mary clinicians that includes information about 
contact precautions needed and the recommended 
method of hand hygiene for a given patient are 
critical for optimal infection control practice in 
radiology departments. 

Some studies show that even when HCWs 
perform hand hygiene, the correct technique 
may not be used. Common shortcomings include 
not cleaning for long enough and not cleaning all 
of the hand’s surfaces (Table  11.3) [19, 21]. 
Alcohol- based hand rub dispensers and sinks for 
soap and water washing need to be readily avail-
able. Lotions compatible with the products used 
should be available to HCWs to prevent avoid-
ance of hand hygiene caused by dermatitis. Nails 
should be no longer than a ¼” and artificial nail 
use is restricted as these have been shown to har-
bor bacteria [22].

Table 11.2 Indications for when to perform hand hygiene and which product to use

Alcohol- based 
sanitizer

Soap and 
water

Surgical 
scrub

Before direct patient contact ✓
After contact with a patient’s intact or non-intact skin, wounds, or 
dressings if patient does not have alcohol- resistant infection (e.g., C. 
difficile, norovirus)

✓

After contact with a patient’s intact or non-intact skin, wounds, or 
dressings if patient with alcohol-resistant infection (e.g., C. difficile, 
norovirus)

✓

After removing gloves if patient does not have alcohol-resistant infection 
(e.g., C. difficile, norovirus)

✓

After removing gloves if patient with alcohol- resistant infection (e.g., C. 
difficile, norovirus)

✓

After touching items in the patient’s environment, even if there was not 
contact with the patient if patient does not have alcohol- resistant infection 
(e.g., C. difficile, norovirus)

✓

After touching items in the patient’s environment, even if there was not 
contact with the patient if patient with alcohol-resistant infection (e.g., C. 
difficile, norovirus)

✓

Prior to placing peripheral vascular catheters, indwelling urinary catheters, 
or any invasive device not requiring surgery

✓

Hands are visibly dirty ✓
Before invasive procedures requiring surgery (e.g., tunneled line 
placement)

✓

During patient care if moving from a contaminated body site to a clean 
body site

✓

Source: https://www.cdc.gov/mmwr/PDF/rr/rr5116.pdf
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The World Health Organization (WHO) has a 
wealth of slide set presentations, posters, and 
other teaching material available to assist in 
 educating HCWs [23]. Another technique to edu-
cate staff about hand hygiene utilizes fluorescent 
gel products that mimic the way bacteria spread 
between healthcare workers’ hands to patients or 
surfaces [24]. The fluorescent gel product is 
applied to hands and then the participants are led 
through different exercises such as shaking hands 
and handling equipment. A black light is used to 
illuminate fluorescent residue (representing 
“germs”) on surfaces and hands. This exercise 
provides a powerful visual demonstration of how 
easy it is to spread organisms from dirty hands.

Observational audits are the most common 
way of measuring compliance with hand hygiene 
[16, 19]. HCWs are observed to see if they per-
form hand hygiene when entering or exiting a 
patient room, as proxy measures of hand hygiene 
opportunities before or after touching a patient 
and/or their surroundings, respectively. The 
audits can be performed by infection prevention-
ists or by unit personnel. The advantage to this 
method is that the quality of hand hygiene can be 
assessed as well. The main disadvantage is that 
staff may be aware that they are being audited 
and this can skew the results. Change in behavior 
due to an awareness of being observed is termed 
the Hawthorne effect [25]. Another important 
limitation of observational audits performed out-
side a patient room is that opportunities for hand 
hygiene that occur in the room during patient 
care may not be assessed. Examples include 
before performing a clean or aseptic procedure or 
after a potential body fluid exposure. Hand 
hygiene compliance can be posted on units and 
used as educational and quality improvement 

tools. Sample audit tool templates are available 
on the WHO website [23].

Recently electronic monitoring devices have 
been brought to market as an alternative to tradi-
tional, observer-based auditing programs. These 
technologies have the potential to measure com-
pliance with hand hygiene opportunities that 
occur throughout the workday, including nights, 
weekends, holidays, and other times that are 
challenging to audit using traditional methods. 
Moreover, these products have the ability to 
markedly increase the frequency of audits with-
out the expense of personnel to perform manual 
audits. Finally, these systems also may have an 
advantage of minimizing the Hawthorn effect. 
However, installation of these devices is expen-
sive and may be tied to certain products, making 
it difficult for organizations to switch products 
[16]. Some studies have also reported that HCWs 
and patients may not regard the technology posi-
tively, and it remains to be determined whether 
these systems improve hand hygiene compliance 
or help reduce HAIs [26, 27]. A final option to 
assess hand hygiene is measuring product usage. 
Although this method doesn’t provide any data 
on how well the hand hygiene was performed, it 
has been more accurately associated with HAI 
trends than observational audits and is less time- 
consuming [16].

11.4  Environmental Cleaning 
and Disinfection

It has been well established that patients can 
acquire infections from the hospital environment 
[28, 29]. Organisms such as MRSA, vancomycin- 
resistant Enterococcus (VRE), and C. difficile can 

Table 11.3 Correct techniques for hand hygiene methods

Type of hand hygiene Correct technique
Alcohol- based hand rub  • Apply to palm of one hand, rub hands together covering all surfaces until dry

 • Volume: Based on manufacturer (usually about 3 mls)
Surgical scrub  • Use either an antimicrobial soap or alcohol-based hand rub

 •  Antimicrobial soap: Scrub hands and forearms for length of time recommended by 
manufacturer

 •  Alcohol-based hand rub: Follow manufacturer’s recommendations. Before applying, 
pre-wash hands and forearms with non-antimicrobial soap

Source: https://www.cdc.gov/mmwr/PDF/rr/rr5116.pdf
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remain viable on surfaces for days to months [28, 
30]. Items that come into physical contact with 
patients need to be either disinfected or sterilized 
based on their use (Table  11.4). All equipment 
cleaning should take into account the manufactur-
er’s instructions. This chapter will include low-
level disinfection only as it applies to all areas of 
radiology. It should be noted that ultrasound probes 
that contact body cavities and non-intact skin 
require high-level disinfection, even when a sterile 
sleeve is used to cover the probe. This includes 
probes used for ultrasound guided punctures. For 
more information on sterilization and high-level 
disinfection, please refer to CDC guidelines.

Equipment and surfaces in radiology rooms 
need disinfection in between patients. This 
includes mattresses, control panels, tables, carts, 
positioning devices, and pillows. For interven-
tional cases, planning ahead to have necessary 
devices, wires, and equipment on hand helps to 
prevent frequent room entry and exit and thereby 
avoids contaminating items unnecessarily. Items 
such as radiographic markers and lead aprons may 
be overlooked. Cleaning protocols for these items 
should be understood and practiced by HCWs, 
including clinicians and environmental service 
personnel [31, 32]. Use of keyboards and comput-
ers in radiology for documentation in electronic 
medical records is now commonplace. These 
items should be included in room turnovers [33].

Knowing how to use disinfectants is essential 
knowledge for radiology teams. Chlorine-based 
products, quaternary ammonium compounds, or 
phenolics are examples of liquids used for low- 
level disinfection [28]. These products are usu-
ally packaged as wipes. The manufacturer of 
each product will have a contact time listed on 
the packaging to instruct how long the liquid 
must remain in contact with the surface in order 
for successful disinfection to occur. Chlorine- 
based products are often used for point-of-care 
cleaning in areas occupied by patients with C. 
difficile or other pathogens intrinsically resistant 
to quaternary ammonium disinfectants, such as 
non-enveloped viruses (e.g., norovirus). HCWs 
should be well acquainted with different products 
available to them and be aware of the contact 
time for each product. HCWs should also be edu-
cated to make sure lids on wipe canisters are shut 
to avoid drying them out. Environmental clean-
ing staff play an integral role in patient safety and 
should be acknowledged for their work.

No-touch decontamination of patient care 
areas is a more recent development in environ-
mental cleaning. Ultraviolet light or hydrogen 
peroxide mist can be used as an adjunct to regular 
cleaning for patients with C. difficile, MRSA, or 
other resistant infections. The devices are pro-
grammed according to the size of the room and 
have proven effective in eliminating pathogenic 

Table 11.4 Classification system for disinfection and sterilization

Classification Definition Examples Type of disinfection needed
Critical Enter sterile tissue or 

vascular system
Surgical instruments
Implants
Cardiac and urinary 
catheters
Ultrasound probes used 
in sterile body cavities

Sterilization with steam—Destroys all 
organisms including bacterial spores.
Implants and catheters should be bought 
packaged sterilely.

Semicritical Contacts mucous 
membranes or non-intact 
skin

Endoscopes
Laryngoscope blades
Cystoscopes
Respiratory therapy and 
anesthesia equipment

High level disinfection—Destroys all 
organisms except some bacterial spores

Noncritical Contacts intact skin (but 
not mucous membranes)

Blood pressure cuffs
Pulse oximeter probes
Bedside tables

Low level disinfection—Destroys vegetative 
bacteria, some fungi, some viruses but not 
mycobacteria or spores

Source: Adapted from Rutala WA, Weber DJ. Disinfection and sterilization: An overview. Am J Infect Control 2013; 
41(5, Supplement): S2–S5

11 Infection Prevention in Radiology
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bacteria from the environment. However, since 
these technologies are expensive and can take sev-
eral hours to complete, they are not a viable option 
for routine room turnovers but can be considered 
for terminal cleaning at the end of the day [28].

Surfaces can appear perfectly clean but still 
harbor pathogenic organisms. How do we know 
that surfaces are truly disinfected? How can we 
quantify cleanliness? ATP (adenosine triphos-
phate) bioluminescence testing was developed in 
the food industry and is now used in the health-
care environment [34]. ATP identifies organic 
material on surfaces although it does not specifi-
cally identify what organic material is present. A 
commercial swab is used on surfaces to be tested 
and the swab is placed in a machine (luminome-
ter) which detects the presence of ATP (Fig. 11.1). 
ATP is the energy source for all organic materials 
and remains stable in the environment over time, 
making this a reliable indicator of cleanliness 
[35]. Different brands of luminometers have dif-
ferent ranges for cleanliness thresholds. Results 
can be posted in a graph format and discussed 
with staff (Fig. 11.2). Fluorescent gels, discussed 

Fig. 11.1 Sample ATP luminometer (photo credit: 
Caroline McDaniel)
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earlier, can also be used to audit cleaning prac-
tices between room turnovers. The CDC provides 
guidance on what surfaces should be tested in 
patient care areas [36].

11.5  Transmission-Based 
Isolation Precautions

Transmission-based precautions are used for any 
communicable disease. Multidrug-resistant 
organisms (MDROs) have been on the rise all 
over the world. These organisms cause infections 
that can be difficult and potentially impossible to 
treat. Although identifying these patients is 
important so that staff can practice the appropri-
ate precautions, it is important to remember that 
patients may not yet be identified as having been 
colonized or infected with an MDRO; conse-
quently, standard precautions should always be 
used to protect both patients and staff. There 
should be clear communication about isolation 
precautions needed for patients traveling to the 
radiology setting. Patients undergoing proce-
dures should also be clearly identified while in 
the radiology suite to avoid an accidental break in 
precautions. Posting signs on doorways can alert 
staff that isolation precautions apply and make 
clear the preferred method of hand hygiene.

Modes of transmission are contact (direct or 
indirect), droplets, or airborne (Table 11.5). Some 

diseases can be transmitted in more than one way. 
Airborne isolation requires not only the use of 
PPE, but also a special air handling system to pre-
vent infectious respiratory particles from travel-
ing to other areas of the hospital [37]. For patients 
requiring airborne isolation their case should be 
delayed until treatment has been completed if 
this does not pose a threat to the patient. If the 
case cannot be delayed, a negative pressure room 
should be used. High-efficiency particulate air 
(HEPA) filters do not take the place of negative 
pressure rooms but are sometimes used to miti-
gate the risk in  locations without negative pres-
sure [38]. Some organizations try to schedule 
isolation cases at the end of the day. The number 
of patients on isolation precautions is on the rise, 
so this may not always be a practical strategy.

11.6  Surgical Attire

The use of surgical scrubs in the operating room 
dates back to the 1930s and 1940s. Prior to this, 
street clothing was covered by a sterile gown [3]. 
The purpose of specialized surgical garments is 
twofold: prevention of surgical site infection 
from extra procedural bacteria and reduction in 
contamination of clothing worn outside the surgi-
cal suite [3, 5, 6]. As recently as 2008, many 
interventional radiology departments did not 
require scrub attire in the procedural suite [4]. 

Table 11.5 Methods of transmission of infectious diseases

Mode of 
transmission Definition Precautions needed Example
Contact 
(direct)

Microorganisms are transferred from infected 
person to another without an intermediate 
object or person

Gown and gloves MRSA
VRE
C. difficile

Contact 
(indirect)

Transmission occurs from a contaminated 
object or person (surfaces, toys, etc.)

Gown and gloves MRSA
VRE
C. difficile

Droplet Respiratory droplets travel from infected 
person to mucous membranes of another 
person, usually over short distances (3–6 feet)

Mask Pertussis
Influenza virus
Rhinovirus

Airborne Respiratory particles are carried over long 
distances and is inhaled by a susceptible person

Particulate respirators (N95 
masks) OR powered air 
purifying respirators (PAPRs)
Negative pressure rooms

Mycobacterium 
tuberculosis
Measles
Varicella zoster 
(chicken pox)

Source: https://www.cdc.gov/infectioncontrol/basics/transmission-based-precautions.html
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This practice is changing, as the IR suite more 
closely resembles an operating suite in terms of 
infection prevention practices and with the advent 
of hybrid interventional/OR rooms. Indeed, this 
is the recommendation of the Society of 
Interventional Radiology (SIR), the Association 
of perioperative Registered Nurses (AORN), and 
the Association for Radiologic and Imaging 
Nursing (ARIN) [6]. Hospitals should provide 
and launder specific garb for wearing in surgical 
suites; this garb is not to be worn outside the hos-
pital or laundered at home. Some hospitals iden-
tify these scrubs with a distinctive color.

Maximum barrier precautions are recom-
mended when performing any sterile procedure 
such as thoracentesis, central line insertion, or 
percutaneous endovascular aneurysm repair. This 
includes the use of hats and masks, sterile gowns, 
sterile gloves, and full sterile draping of the 
patient. Sterile gloves and masks should be worn 
during joint injection or lumbar punctures as oral 
flora can cause septic arthritis and other infec-
tions [12]. There is little data currently to support 
the use of shoe covers as an infection prevention 
tool; shoe covers are recommended to prevent 
splash contamination for shoes that will be worn 
outside of a procedure area [6]. Traffic in the 
room during the procedure should be minimized, 
and others in the room should also be wearing 
hats and masks [6].

11.7  Preparing the Patient’s Skin

The patient’s skin provides a natural barrier to 
infection. Skin preparation is done with an antimi-
crobial agent for invasive procedures. If necessary, 
hair removal should be done with clippers prior to 
applying the antimicrobial agent. Chlorhexidine 
gluconate is most commonly used because of its 
broad range of antimicrobial activity, ease of 
application, and proven efficacy in preventing sur-
gical site infections [6]. If the patient has an allergy 
to chlorhexidine gluconate, other agents, such as 
povidone-iodine, can be used as a substitute.

11.8  Antibiotic Prophylaxis

The Society of Interventional Radiology (SIR) 
separates procedures performed in the interven-
tional radiology area into categories from clean 
(such as diagnostic arteriogram) to dirty (such as 
abscess drainage or placement of gastrostomy 
tubes). Recommendations for antibiotic prophy-
laxis from the SIR continue to evolve as new data 
becomes available. The accompanying table is 
accurate as of 2018 (Table 11.6). While antibiotics 
are no longer recommended for most procedures, 
pre- procedural antimicrobial prophylaxis still has 
a place in management. Prolonged antibiotic ther-
apy is no longer recommended. Procedures listed 

Table 11.6 Recommendations for antibiotic prophylaxis

Procedure type Potential organisms Suggested antibiotic Comments
Dirty procedures
Abscess drainage Polymicrobial Single agent regimen for 

intra-abdominal sources; 
piperacillin/tazobactam, 
meropenem, imipenem

Only needed if patient not 
already on antibiotics

Percutaneous transhepatic 
biliary drain or 
cholecystostomy tube 
placement

Enterococcus, Candida, 
Viridans streptococci, E. 
coli, Klebsiella

Ceftriaxone, ampicillin/
sulbactam, gentamicin

Vancomycin or 
clindamycin for penicillin 
allergic patients

Percutaneous nephrostomy 
tube

E. coli, Proteus, 
Klebsiella, Enterococcus

Ceftriaxone, ampicillin/
sulbactam; gentamicin

Patients with indwelling 
catheters or ureteroileal 
anastomoses at higher risk

Clean, clean 
contaminated procedures
Gastrostomy tube 
placement

S. aureus, S. epidermidis 
(oropharyngeal flora for 
pull type)

Cefazolin Oral cephalexin or 
clindamycin for 5 days for 
pull type placement
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in the table are the only procedures for which anti-
biotic prophylaxis is recommended. Prophylaxis 
for routine angiography, closure device deploy-
ment, routine biopsy (except transrectal biopsy), 
radioembolization, and fistulography is no longer 
recommended [39]. Timing of the administration 
of any antibiotic should be per current guidelines 
and institutional policy.

11.9  Summary

The modern-day radiology suite typically sees a 
large volume of patients ranging from the ambu-
latory to the critically ill. This is a likely environ-
ment for the potential transmission of pathogenic 

organisms. Factors that play a role in decreasing 
the occurrence of HAIs in radiology include 
 having clear infection prevention and control 
guidelines and easy access to disinfectants, alco-
hol hand rubs, sinks, and PPE. On the organiza-
tional level, having senior clinicians demonstrate 
best practices and promoting a culture of team-
work creates an environment that emphasizes 
safety for both patients and HCWs. Advanced 
practice nurses can partner with infection preven-
tionists and hospital epidemiologists, as well as 
other clinicians and administration to provide 
leadership regarding implementation of 
 guidelines from the CDC, the Association for 
Radiologic and Imaging Nursing (ARIN), and 
SIR and have these embraced by staff.

Procedure type Potential organisms Suggested antibiotic Comments
Transjugular intrahepatic 
Portosystemic shunt (TIPS)

S. aureus, Enterococcus, 
E. coli, Klebsiella, 
Lactobacillus, Gemella 
morbillorum, 
Acinetobacter

Ceftriaxone; ampicillin/
sulbactam

Vancomycin or 
clindamycin for penicillin 
allergic patients

Tumor ablation S. aureus, S. epidermidis,  
E. coli, clostridium, 
Enterococcus

Cefazolin, ceftriaxone 5–14 days of ciprofloxacin 
or levofloxacin with 
metronidazole when 
sphincter of Oddi is 
compromised.

Vascular malformation S. aureus, S. epidermidis Cefazolin, clindamycin for 
oral lesions

Tunneled dialysis catheters S. aureus, S. epidermidis Cefazolin Vancomycin for penicillin 
allergic patients

Partial splenic 
embolization

Streptococci, 
Staphylococcus

Gentamicin, cefoxitin 
“soaking of embolic spheres 
with 1,000,000 U penicillin 
and 40 mg gentamicin also 
recommended)

If 70% of spleen expected 
to be embolized, continue 
antibiotics for 5–7 days 
after

Hepatic embolization and
Chemoembolization

S. aureus, S. epidermidis, 
enteric flora and 
anaerobes

Ampicillin/sulbactam; 
Cefazolin and metronidazole; 
ampicillin and gentamicin

Continue antibiotics for a 
total of 20 days, starting 
3 days prior to procedure 
when sphincter of Oddi 
compromised

Uterine artery embolization S. aureus, S. epidermidis, 
streptococcus, E. coli, 
vaginal flora

Cefazolin, clindamycin One week doxycycline 
following if Hydrosalpinx 
present

Arterial endografts S. aureus, S. epidermidis Cefazolin Vancomycin if penicillin 
allergic

Source: JVascIntervRadiol 2018; 29:1483-1501 https://doi.org/10.1016/j.jvir.2018.06.007

Table 11.6 (continued)

11 Infection Prevention in Radiology
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