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Surgical attire can be
an emotional and
controversial topic
among health care

providers

ABSTRACT:

Surgical attire can be an emotional and
controversial topic among health care
providers. The reality, however, is that
exposing perioperative patients to the
skin and hair of the perioperative team
members may be putting patients at risk
for a surgical site infection.

INTRODUCTION:

Surgical site infection (SSI) continues to
be a major problem in the health care
setting. The Centers for Disease Control
and Prevention (CDC) healthcare-
associated infection (HAI) prevalence
survey found that there were an
estimated 157,500  surgical site
infections associated with inpatient
surgeries in 2011 in the United States.!
There have been vast improvements in
infection control practices, over the
years, including improvements in
surgical skin antisepsis, sterilization of
instruments, antimicrobial prophylaxis,
and others, and yet SSI continues to be
a cause of significant morbidity,
mortality, and prolonged
hospitalization. SSI is associated with a
mortality rate of 3% with 75% of SSI
associated deaths directly attributable to
the SSL.!
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The major source of microbial
contamination and transmission in the
surgical environment comes from the
human body and inanimate surfaces.?
Reducing the patient’s exposure to
microorganisms from the perioperative
team, their attire, and their personal
items, can reduce the risk of SSI. Proper
use of surgical attire also protects the
hospital personnel.

Patient safety is the primary
responsibility of perioperative personnel
and proper surgical attire is each team
member’s personal responsibility. There
are very few studies that link surgical
attire directly to SSI and it is, of course,
ethically unsound to perform such
clinical studies on humans. For this
reason most studies are done in a non-
experimental setting and give empirical
data that can be used in clinical practice.
Surgical attire has been a challenge, in
many facilities, from both an
implementation and a compliance
perspective. Many health care providers
put personal preference over evidence-
based practice. Because of these
challenges  the  Association  of
periOperative  Registered ~ Nurses
(AORN) updated, in 20135, its national
guideline on surgical attire.’ This update
brought some changes to surgical attire
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recommendations and also introduced some new evidence to
ground the recommendations.

The update began with a systematic literature search
conducted using the MEDLINE®, CINAHL®, and Scopus®
databases and the Cochrane Database of Systematic Reviews.
The literature search included meta-analyses, randomized
and non-randomized trials and studies, systematic and non-
systematic reviews, and opinion documents and letters, in
order to identify articles related to the topic. The search was
conducted by a medical librarian and limited to literature
published in English from January 2008 through June 2013.

Inclusion criteria were research and non-research literature
in English, complete publications, and relevance to the key
questions. Excluded were non-peer-reviewed publications;
literature that examined the use of sterile gowns, drapes, and
masks worn for maintaining sterile technique; low-quality
evidence when higher quality evidence was available; and
literature outside the time restriction when literature within
the time restriction was not available. In total, 885 research
and non-research sources of evidence were identified for
possible inclusion and, of these, 123 were cited in the
guidance document.

The evidence was appraised for level and quality using the
AORN Research and Non-Research appraisal tools. The
complete  table of evidence is available at
https://www.aorn.org/evidencetables/.

This article will discuss the changes in the AORN guideline
document, as compared to previous editions, and will
highlight some critical and challenging concepts perioperative
professionals face in every day practice.

Scrub Attire Fabric

Several studies supported that all fabrics worn in the
perioperative environment should be tightly woven, low
linting, stain resistant, and durable. There was no clearly
defined, or universally accepted, definition of ‘tightly woven’.
One study described tightly woven as 50% cotton/50%
polyester woven with 560 x 395 threads/10 cm.* There is not
a recommendation in the updated guideline regarding fleece
fabrics. There was no specific evidence surrounding fleece
fabrics in the perioperative setting but all fabrics should meet
the requirements stated above.

An emerging new technology for scrub attire is
antimicrobial scrubs and these types of scrubs may help
protect the patient from SSI, however the research is
emerging and further research is warranted. One quasi
experimental study by Mariscal et al5 evaluated the action
of a commercially available antimicrobial fabric (80%
polyester / 20% cotton containing silver [180 parts per
million]) on 33 strains of bacteria. The researchers found
that the antimicrobial fabric significantly reduced the
numbers of four reference microorganisms compared with

"/ﬂ:i TYMPANOPLASTY
Q< 7 TYMPANOPLASTIE
S—

TTP™ - VARIAC

Titanium Tympanoplasty Kurz Implants - Adjustable Implant System
Implants Kurz fabrigués en titane - Systéme d'implants ajustables

Partial Prosthesis
Prothése partielle

Total Prosthesis
Prothése totale

1004020 1002020
e = T ®
=."-f~\ SNt:a.l;lels:"ionsmsis et i SN:?;LE grmngesis
&“’: Prothése stapédienne '_-_‘_." Prothése stapédienne

Omeca ConnecToR
ror TotaL PROSTHESES

PROTHESE TOTALE

1004830

8000155
Precise Cartilage Knife
Y @\ Couteau & cartilage

Cartilage Punch
Poincon a cartilage |

For more information, please contact us - Pour de plus amples infor i SV.p. NOUS

- |

= . .
s instrumentariom
=

1273, St-Louis, Terrebonne, QC,

JEW 1KB, Canada

T:450.471.1379 = 1.800.361.1502
F:450.471.1030
instrumentarium-online.com
info@instrumentarium-online.com

Revue de I'ATISOC ® mars 2016 ® www.AIISOC.ca | 15



the numbers of reference
microorganisms on the control fabric
(80% polyester / 20% cotton without
silver). This type of scrub attire may be
the trend of the future and perioperative
professionals should be aware of this
technology when the purchase of scrub
attire is being considered.

Covering the Arms

Another recommendation that changed
with this update was the covering of
the arms. The collective evidence
supported covering the arms in the
restricted area, while performing the
surgical prep, and while preparing and
packaging items in the clean assembly
section of the sterile processing area. A
literature review by Noble found 11
studies demonstrating that the skin is a
source of multiple organisms and more
than 10 million particles are shed from
skin every day. Just the act of walking
releases 1,000 skin scales per minute.®
In a literature review Ibrahimi et al
found that the bacterial transfer of
organisms during surgery included
respiratory droplets, skin scales carried
on air currents, direct contact with the
perioperative team member’s skin, and
contaminated fomites (e.g., clothing,
identification badges, pens). The
authors concluded that actions to
decrease the bacterial load at the
surgical site were prudent to reduce the
risk of SSI. These actions included
reducing the patient’s exposure to the
perioperative team members’ skin.”

There were no studies that looked at
arm covering in the semi-restricted area
so bare arms are allowed in this area
providing jewelry and watches are not
worn. This aligns with the Society of
Healthcare Epidemiology of America’s
guideline on attire for non-operating
room settings. This guideline states that
facilities may adopt a bare below the
elbows  concept  for  infection
prevention. Bare below the elbows
means wearing short sleeves but no
wristwatch, jewellery, or ties during
clinical practice.®

Jewellery
Jewellery should either not be worn or
should be contained within the surgical
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attire. Wearing earrings, watches, and
rings was found to increase bacterial
counts on skin surfaces both when the
jewelry is in place and after its removal.
The collective evidence supports the
removal of rings, the removal or
containment of watches, and the
complete covering of ear and nose
piercings with a surgical mask or head
covering in the surgical setting.3

Going Outside

If perioperative team members go
outside, for any reason, they should
change their scrub attire upon re-
entering the perioperative environment.
Even though there were no studies that
have been conducted on the effects of
the outside environment on attire, there
have been studies on the adherence of
bacteria, viruses, and fungi on all types
of fabrics. A quasi-experimental study
by Neeley and Maley’ and a non-
experimental study by Neeley and
Orloff!? both found that
microorganisms, such as enterococci
and fungi, can survive on fabrics and
plastics for at least one day and many
can survive for as long as 90 days.
These studies demonstrate that
potentially pathogenic organisms can
survive on many objects and fabrics
and therefore may contaminate surgical
attire when it is worn outside of the
facility. When this contaminated attire
is subsequently worn inside the facility
it could potentially increase the risk of
SSIs via the transfer of microorganisms
from the contaminated attire to
patients and surfaces within the
perioperative environment. Surgical
attire may then become contaminated
by contact with the external
environment. Changing into clean
surgical attire before entering the semi-
restricted area(s) decreases the
possibility of contamination with
microorganisms present in the external
environment.’

In addition, pathogenic microorganisms
can be carried on contaminated surgical
attire and transferred to a variety of
external environments (eg, home, car,
community) so changing out of surgical
attire before leaving the hospital is also
recommended.
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Cover Apparel

Perioperative team members do, on
occasion, wear cover apparel, such as lab
coats, over their attire. There was no
evidence that showed cover apparel was
effective at protecting scrubs from
contamination with microorganisms.
Studies did demonstrate that cover
apparel is highly contaminated and
should be laundered daily or be single
use. Reusable cover apparel should be
laundered in a health care-accredited
laundry facility after each daily use and
when visibly contaminated.?

Personal Items

Perioperative providers often need to
bring briefcases, backpacks, or other
items that relate to patient care into the
operating room. These types of items
should be made of material that can be
cleaned with a low level disinfectant and
should not be placed on the floor.
Cleaning these items may help to
decrease the transmission of potentially
pathogenic microorganisms from these
external surfaces to perioperative
surfaces and vice versa. Floors in the OR
or procedure room are considered
contaminated and items placed on the
floor could become vehicles for
transferring microorganisms from the
floor to other perioperative or external
surfaces.’

There  are, additionally,  many
perioperative team members who bring
cell phones, tablets, or other personal
devices into the operating room. These
devices are highly contaminated and
should be cleaned with a low level
disinfectant according to manufacturer’s
instructions both before and after use in
the OR.}

One study, by Datta et al, conducted a
randomized controlled trial to investigate
the rate of bacterial contamination on the
mobile phones of health care workers
employed in a tertiary health care
teaching hospital and compared the
contamination rate with that of a group
of individuals not working in a health
care environment. Of the 200 health care
workers’ mobile phones sampled, 144
(72%) were contaminated with bacteria,
and 18% of those bacteria were MRSA.



One area of surgical
attire that can be a
compliance challenge is
the head covering.

- SURGICALAI |IRE (copt)

Of the 50 non-health care workers’
mobile phones sampled, only five (10%)
were contaminated with bacteria (ie,
coagulase-negative staphylococci). The
researchers concluded that simple
measures such as regular cleaning of cell
phones and other hand-held electronic
devices and improving hand hygiene
might help to decrease the risk of HAIs
from bacteria carried on personal mobile
devices.!?

Head covering

One area of surgical attire that can be a
compliance challenge is the head
covering. Perioperative team members
should wear a clean surgical head cover
or hood that confines all hair and
completely covers the ears, scalp skin,
sideburns, and nape of the neck.? There
were several studies that demonstrated
the contamination of hair and ears. A
study by Mastro et al investigated a
prolonged outbreak of 20 postoperative
surgical site infections caused by group A
Streptococcus. Two case control studies,

and a review of records conducted by the
researchers, failed to identify the carrier.
The researchers used bacterial settling
plates to sample the air in the OR and
identified the source of the outbreak as a
surgical technologist who carried the
identical type of group A Streptococcus
on the scalp.!> Owers et al conducted a
non-experimental study in which 20 OR
team members had their foreheads,
eyebrows, and ears cultured. The
researchers found there was significantly
more bacteria isolated from the ears than
from the foreheads and eyebrows of the
surgical team members. The researchers
concluded that the ears should be
covered by surgical head covers during
surgery.'*

Laundering

Surgical attire does pose a risk to patients
and healthcare workers alike if guidelines
are not followed. Often times, healthcare
workers are taking their scrub attire
home to be laundered in their home
washing machines.> A case study by
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It Is important to
remember that surgical
masks are not only for
the patient’s protection

but also provide

protection for the
wearer from exposure to
blood, body fluids, or
other potentially
infectious materials.?

ORNAC Standards pertaining to
this article can be found in the
Operating Room Nurses Association
of Canada (ORNAC) (October
2015) Standards for Perioperative
Registered Nursing Practice (12th
edition). Section 2, pages
[21 - 125, Standards 2.7 - 2.9.

The full version of these

Standards has been reprinted in

this Journal (see pages 20-23)

for the reader’s information.
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Wright et al has demonstrated a causal
relationship between scrub attire and the
spreading of disease. Wright reported
three cases of postoperative Gordonia
bronchialis sternal infections after
coronary artery bypass grafting surgery.
G bronchialis was isolated from the
scrub attire, axilla, hands, and purse of a
nurse anaesthetist and was implicated as
the cause of the SSIs. Cultures taken from
her roommate, who was also a nurse,
showed the same microorganism. After
notification of the culture results, the
nurse anesthetist discarded her front-
loading washing machine. During the
next year, the nurse anesthetist and her
roommate’s scrub attire, hands, nares,
and scalp tested negative for G
bronchialis. The authors concluded that
the home washing machine was the likely
bacterial reservoir. Home laundering may
not reliably kill all pathogens, and the
pathogens may survive in the form of
biofilms within the washing machine.
Biofilms have been implicated in the
malodour of washing machines. The
authors recommended that hospital-
laundered scrub attire be implemented to
reduce patients’ risk of developing an
SSI.1S

Masks for Unscrubbed Personnel
There has been some question as to
whether unscrubbed personnel need to
wear masks in the operating room. It is
important to remember that surgical
masks are not only for the patient’s
protection but also provide protection for
the wearer from exposure to blood, body
fluids, or other potentially infectious
materials.> An observational, descriptive,
non-experimental study, conducted by
White et al,11 involving 8,500 surgical
procedures showed that 26% of
exposures to blood were to the heads and
necks of scrubbed personnel and 17% of
blood exposures were to circulating
personnel outside the sterile field.
Unscrubbed personnel should protect
themselves from potential exposure by
wearing masks while in the operating
room.

CONCLUSION:

This article has highlighted the
important updates to the AORN
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Guideline for Surgical Attire. Following
the recommendations that have been
presented in this article will help to
decrease  patient  exposure  to
microorganisms from the perioperative
team, their attire, and their personal
items, can reduce the risk of SSI. Proper
use of surgical attire also protects the
hospital personnel.

Attire is a personal, and sometimes
emotional, issue and perioperative
team members must put their personal
preferences aside and prioritize what
is best for patients. All team members
including surgeons, nurses,
anaesthesia providers, and surgical
technicians should be involved in the
planning and implementation of a
healthcare facility’s surgical attire
guidelines. They should understand
the evidence for practice and know
that attire must be about protecting
patients and not about personal
preference.

Patients trust that they are going to
come out of surgery better than they
went in. They do not expect to get an
SSI and it is up to all perioperative
professionals to adhere to evidence-
based practice in order to provide the
highest quality, and safest, care. Patient
safety is the utmost responsibility for all
people practicing in the perioperative
profession.
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Did you

he Romans used many different surgical instruments
which revealed their advanced techniques. Our knives,
scalpels and other instruments originate from Roman times

and have evolved with time.

Saviez

es Romains se servaient de nombreux instruments
de chirurgie qui révélaient une technique évoluée. Nos
actuels bistouris, scalpels et autres, méme si leur forme a

progresse, viennent certainement de ceux-ci.
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