Using Pulsed Xenon Ultraviolet to Decrease Contamination in Operating Rooms During Terminal Cleaning
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Introduction

Abstract

• Per AORN guidelines, operating rooms should be
Introduction: Daily terminal cleans are part
of the Association of periOperative
Registered Nurses (AORN) guidelines, and
consist of a thorough cleaning of all surfaces
in the room. Completing a terminal clean
properly requires a significant investment of
hospital resources, and may not always be
done in compliance with AORN standards
due to limitations of time and personnel. New
cleaning methods that are capable of
achieving similar levels of disinfection as the
approved standard terminal clean would
enhance the ability to comply with the AORN
standards. Pulsed xenon ultraviolet (PX-UV)
technology has been used in the hospital
setting to terminally clean patient rooms at
discharge, and may be of use in terminal
cleaning of ORs. This study assesses the
level of bacterial contamination in a
terminally-cleaned OR as compared with a
modified turnover (between case) clean plus
PX-UV.
Methods: Five surfaces were selected for
sampling after terminal cleaning in 16 ORs
and after Turnover Clean+PX-UV disinfection
in 22 ORs for a total of 190 samples.
Contamination levels for the two cleaning
methods were compared using negative
binomial regression.
Results: The mean plate count for terminal
cleaning was 2.73 colony forming units
(CFU) per sample. In the Turnover
Clean+PX-UV arm, the mean plate count was
1.05 CFU per sample (see Table 1).
Contamination levels were significantly lower
in the rooms that received a Turnaround
Clean+PX-UV (p<0.001).
Conclusions: This study indicates that
Turnover Clean+PX-UV method should be
considered as an alternative to standard
terminal cleaning for operating rooms, but
further study is warranted.

terminally cleaned every 24 hours. This cleaning
is necessary to reduce the microbial burden on the
environment in operating rooms.1

• Studies have shown that only 47% of operating
day.2

room surfaces are cleaned throughout the
Pathogens such as MRSA, Acinetobacter spp.,
Pseudomonas spp. and E. coli can be recovered
from OR surfaces after cleaning. 2,3

• Pulsed Xenon has been used to enhance
environmental cleaning in patient rooms, and may
be useful to terminally clean operating rooms. 4,5

Objective
• The purpose of this study was to compare the
contamination levels after standard terminal
cleaning with a modified Turnover Clean +PX-UV.

Methods
• Environmental samples were taken from five
surfaces in 16 ORs after standard terminal
cleaning, and from the same five surfaces in 22
ORs after Turnover Clean + PV-UV.

• Turnover Cleaning + PX-UV consisted of a
standard between case clean, plus removal of
visible soil. There was no routine disinfection of
surfaces that did not have visible soil. After
cleaning, the PX-UV device was run for 5 minutes
in two different positions.

• The surfaces selected for sampling were the top
and bottom of the anesthesia cart, the OR light,
the OR table, and the floor.

• Samples were taken using contact plates (Hardy
Diagnostics P34). Samples were collected,
incubated and read per the manufacturers
instructions.

• The data was analyzed using negative binomial
regression.

Results

Table 1: Comparison of Heterotrophic plate counts, According to Room Cleaning Status

Disinfection
Standard Terminal
Clean
Turnover Clean +
PX-UV

Number of Samples

78

Mean

Median

2.73

1

IQR

4

Min

0

Max

p-value

17
<0.001

110

1.05

0

1

0

19

Table 2: Comparison of Contamination Levels of Different Surfaces, According to Room Cleaning Status

Room Surface
Anesthesia Cart Top

Anesthesia Cart Bottom

OR Light

OR Table

Floor

Cleaning Method

Number of Samples

Mean HPC

% reduction

Standard Clean
Quick Clean + PX-UV

16
22

1.88
0.68

63.8%

Standard Clean
Quick Clean + PX-UV

15
22

1.60
0.68

57.5%

Standard Clean
Quick Clean + PX-UV

16
22

2.06
0.27

86.9%

Standard Clean
Quick Clean + PX-UV

15
22

2.43
0.14

94.2%

Standard Clean
Quick Clean + PX-UV

16
22

5.75
3.45

40%

• A total of 188 samples were analyzed with
two samples missing because of laboratory
error.
• In the terminal cleaning arm of the study,
the mean plate count was 2.73 colony
forming units (CFU) per sample.
• In the Turnover Clean+PX-UV arm, the
mean plate count was 1.05 CFU per
sample.
• The bacterial contamination levels were
significantly lower in the rooms that
received a turnaround clean+PX-UV
(p<0.001).

Conclusions
• The Turnover Clean+PX-UV method was
shown to be superior to standard terminal
cleaning. Turnover Clean + PX-UV is a
promising alternative to standard terminal
cleaning methods. Additional research is
warranted to verify these results.
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