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SSIs and Hospital Cleaning

Despite a rocky start, 
things in the U.S. are 
starting to look up.
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By DAVID TAYLOR III, MSN, RN, CNOR

Many patients experience pain postoperatively related to 
their surgery. Unfortunately, far too many operations result 

in a surgical site infection (SSI). Doctors and hospitals may say 
infections following surgeries are a potential risk, but for many, 
postsurgical infections can be the result of contaminated treating 
environments and/or negligence. In the United States, approxi-
mately 27 million surgical procedures are performed each year, 
with as many as 5% of those resulting in an SSI.1

Contamination within an OR can be introduced through a 
variety of sources: surgical instruments and equipment, personnel 
and the patient, inanimate objects and surfaces, the air, and even 
insects, potentially causing harm. To provide a safe environment 
for both the patient and health care worker, an environmental 
control program should be established for the OR to keep micro-
organisms to a minimum. 

In 2017, the American College of Surgeons and Surgical Infec-
tion Society published guidelines noting that SSIs are the most 
common and costly type of health care‒associated infection (HAI) 
and accounted for 20% of all HAIs. The annual incidence of SSI in 
the United States is between 160,000 and 300,000, or 2% to 5% of 
patients undergoing inpatient surgery, and the attributable health 
care cost ranges from $3.5 billion to $10 billion annually. On aver-
age, an SSI increases a hospital length of stay by 9.7 days.2

The recommendations put forth by the Association for 
peri-Operative Registered Nurses, and the Association for the 
Healthcare Environment’s Practice Guidance for Healthcare 
Environmental Cleaning, are the standards used by most health 
care facilities in setting up their infection prevention procedures 

regarding the OR and other procedural spaces. However, as a 
consultant, I have provided hundreds of OR assessments across 
the country, and have often found cleanliness and infection pre-
vention practices to be lacking. Preoperative leaders are not main-
taining their ORs to industry standards, and after interviewing 
surgeons they had no clue of the problems. 

Cleaning measures are needed before, during and after surgi-
cal procedures (in between procedures), and at the end of each 
day. Such cleaning must be considered an environmental essen-
tial, and infection prevention considerations should include the 
following: 

Air handling or ventilation systems of the surgical suite should 
be designed to minimize contaminants. Air entering the room 
through the HVAC system should originate from the ceiling 
and exit through the return near or at the floor. Air exchanges 
should be a minimum of 15 per hour with at least four of those 
air exchanges originating from a fresh air source, and be HEPA 
filtered. Many hospitals have increased their air exchange rates to 
as high as 25 per hour with 100% of those being fresh air. 

Proper attire (scrubs) should be freshly laundered and donned 
at the hospital to reduce the number of contaminants carried in 
from outside of the OR. Because scrubs are considered a form of 
personal protective equipment, they should be taken off prior to 
health care workers leaving for the day.

Traffic during the operation should be confined to the mem-
bers assigned to that procedure. The microbial levels in the air 
are directly proportional to the number of people moving about 
and talking within the OR. Minimizing the number of people 
in the room, or how many times members of the team enter or 
exit throughout the procedure can help reduce infection rates. 
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Bloodborne pathogens have the potential to be infectious, as well 
as other body fluids including saliva; cerebrospinal, synovial, pleural, 
pericardial, peritoneal and amniotic fluids; semen; and vaginal secre-
tions. Caution should be taken when handling specimens, organs 
(other than intact skin), and cell or tissue cultures.
Employing New Technologies 

New technologies are designed to help keep ORs cleaner and can 
include products with ultraviolet light and advances in heating, ven-
tilation and HVAC systems, such as needlepoint bipolar air ioniza-
tion (NPBI) technology. What are the pros and cons of using these 
technologies? 

According to the Environmental Protection Agency, indoor air 
can be two to five times more polluted than outside air.3 A newer 
technology, NPBI produces a high concentration of positive and 
negative ions, which allows similarly charged particles to combine 
(get larger), making it easier for them to be filtered more effective-
ly. Basically, as the ions travel within the airstream, they attach to 
pathogens, particles and gas molecules, breaking them down and 
rendering them ineffective. 

Ultraviolet light technology has been thoroughly vetted and has a 
proven track record since the 1940s. The technology works by using 
UV-C band wavelength to degrade organic material and inactivat-
ing microorganisms and pathogens. Use of the UV-C band energy 
to inactivate microorganisms is often referred to as UV germicidal 
irradiation. Many companies are now offering this technology for 
use in hospitals and other industries. In the wake of the COVID-
19 pandemic, UV technology has been used more extensively, but 
unfortunately there are limitations for its use. Because UV radiation 
exposure is hazardous to humans, it is typically used in one of four 
configurations: in unoccupied room disinfection, upper room disin-
fection, air handler unit surface disinfection and air handler surface 
airstream disinfection.4 

Whether or not an infection rises to the level of medical malprac-
tice will depend on the circumstances surrounding how and when 
the infection occurred. Medical malpractice cases can be difficult to 
prove; nevertheless, surgeons should be aware of preventive measures 
and call on their hospital leadership to do everything in their power 
to ensure patients remain safe and free of infection.  ■
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histamine and growth factor release, and wound contrac-
tion. At therapeutic doses, UV-C causes DNA damage 
that destroys pathogens without causing irreparable dam-
age to human cells. UV-C is effective against antibiotic-
resistant organisms, and UV-C resistance has not been 
reported. There are no standard protocols for the use of 
UV-C, but it can be applied in short, up to 120-second 
treatments. Notably, UV-C is contraindicated in patients 
with a history of skin cancer.

“I really think ultraviolet-C, which is covered under 
Medicare, is underused. It is a simple, safe and inexpen-
sive means to treat superficial infections and critical colo-
nization, even with organisms resistant to our antibiotics,” 
Dr. Cordrey said.
Extracorporeal Shock Wave Therapy

Extracorporeal shock wave therapy (ESWT) is an 
emerging technology that uses sound waves to promote 
wound healing and decrease pain by stimulating inflam-
mation, growth factor release, and production of collagen 
and nitric oxide synthase; disrupting biofilms; and promot-
ing angiogenesis, fibroblast proliferation, cell migration 
and keratinocyte activity. Meta-analyses show improved 
healing of diabetic foot ulcers with ESWT compared 
with standard-of-care treatment (Wound Repair Regen 
2017;25[4]:697-706; Can J Diabetes 2020;44[2]:196-
204.e193). Studies are ongoing to understand the role of 
ESWT in other etiologies, and there remain unanswered 
questions about its use, for example, around malignancies, 
near the head and in pediatric patients.
Vibration Therapy

Vibration therapy is a low-intensity treatment that may 
help prevent muscle breakdown and necrosis. Studies in 
patients with healthy feet suggest that vibration increas-
es perfusion and decreases hyperemia (Wound Manag Prev 
2020;66[8]:7-14). Although the responses were less pro-
nounced in patients with diabetes, these small chang-
es may still be clinically relevant (Front Bioeng Biotechnol 
2019;7:310). More research is needed to understand the 
future roles of this therapy.

Each of the emerging technologies discussed in this ses-
sion offers promising new opportunities for wound heal-
ing support. Further development and adoption of new 
strategies will optimize healing and help patients recov-
er from injury and surgery more quickly and comfortably.

“I have no idea about what is next in wound care tech-
nology. That’s why it’s so interesting,” Dr. Cordrey said. 
“It’s a rapidly evolving field of practice, and as we learn 
more about how chronic wounds function, we find new 
ways to target them.” ■
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