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aintaining optimal air quality in the OR is a

foundational element of sterile technique and

a key contributor to reducing the risk of surgi-
cal site infections (SSIs).! The AORN “Guideline for sterile
technique”! defines sterile technique as a coordinated set
of actions intended to reduce environmental contamina-
tion and protect the sterile field. Because airborne par-
ticles can transport microorganisms that may settle into
the sterile field or surgical site, effective management of
OR air quality is a shared responsibility of the periop-
erative team, requiring coordination among personnel
working in clinical, infection prevention, and facility en-
gineering departments.!
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Air quality alone does not determine SSI risk; however,
the use of reliable ventilation systems combined with con-
sistent implementation of evidence-based perioperative
practices creates conditions that support perioperative
environments with a lower degree of airborne contamina-
tion.! This article focuses on practical, guideline-aligned
actions perioperative teams can take to support opti-
mal OR air quality, including understanding ventilation
systems, applying team behaviors to reduce airflow dis-
ruption, and participating in interdisciplinary air quality
management programs that sustain safe practice over
time. It is not intended to serve as an exhaustive refer-
ence for all related considerations, such as air sampling
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approaches, supplemental air-cleaning technologies, sur-
gical smoke mitigation, or ventilation energy management.

© PRACTICE POINT: Perioperative Airflow
Systems

Operating rooms generally use either conventional (ie, tur-
bulent or mixing) ventilation or unidirectional (ie, laminar)
airflow systems.? Conventional systems deliver filtered air
through multiple ceiling diffusers and mix it with room air.
Unidirectional airflow systems are designed to move air
downward in a uniform pattern over the sterile field.?

Although unidirectional airflow can reduce airborne par-
ticle counts over the sterile field, systematic reviews and
meta-analyses have not shown that unidirectional air-
flow results in a consistent reduction in SSI rates when
compared with conventional ventilation.®# These findings
reinforce an important principle for perioperative prac-
tice—ventilation design alone does not prevent infection.?
These findings also highlight the importance of maintain-
ing system performance and minimizing practice-related
disruptions that interfere with intended airflow.!

Ventilation performance reflects the interaction of mul-
tiple factors, including air distribution, diffuser coverage,
airflow velocity, exhaust placement, pressurization, and
room use.>>¢ Research using a novel ventilation index
(ie, a composite measure of OR ventilation quality that
integrates airflow characteristics and design factors influ-
encing turbulence) shows that high-quality overall ventila-
tion performance is associated with lower SSI rates across
some procedures (eg, total joint arthroplasty, cardiac, spi-
nal).” Maintaining intended system performance and mini-
mizing conditions that increase turbulence near the sterile
field are essential for preventing SSls.*”

The American National Standards Institute (ANSI); Ameri-
can Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE); and American Society for Health
Care Engineering (ASHE) provide ANSI/ASHRAE/ASHE
Standard 170?% and the Facility Guidelines Institute pro-
vides the Guidelines for Design and Construction of Hos-
pitals.®> These two documents inform building codes and
collaborative facility design decisions.?®> The documents
also define key OR ventilation parameters, including
air changes per hour, filtration efficiency, temperature,
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humidity, and positive pressure relationships.?> Perioper-
ative construction and renovation projects are designed
according the standards and guidelines in effect at the
time of the project.

The ANSI/ASHRAE/ASHE Standard 170? also outlines de-
sign features intended to reduce the risk of contamination
of the sterile field, such as appropriate diffuser coverage
and low wall-exhaust locations that support downward
airflow patterns. When equipment placement or room
setup obstructs supply or exhaust pathways, ventilation
systems may no longer perform as designed, even when
temperature, humidity, and pressure readings appear with-
in range. Monitoring values alone do not fully characterize
airflow patterns over the sterile field.>?

The AORN “Guideline for design and maintenance of the
surgical suite”® complements these standards and FGI
guidelines by addressing perioperative-specific infrastruc-
ture considerations. The AORN guideline emphasizes
collaboration among perioperative leaders, infection pre-
ventionists, and facilities and engineering professionals to
ensure heating, ventilation, and air-conditioning (HVAC)
systems are effectively designed, commissioned, and main-
tained. The AORN guideline also provides recommenda-
tions for responding to disruptions in HVAC performance
to minimize contamination risk, including prompt identifi-
cation and escalation of ventilation failures, implementa-
tion of interim risk-mitigation strategies, and coordination

AORN Journal | 51

85U8017 SUOLULLOD BAITER.D 3|0l [ddle 8u3 Aq pauienoh afe saile YO ‘SN JOsajni Joj A%eigi]8uljuo /8|1 UO (SUOHIPUCD-PLE-SLUBIALIOD A3 | I AReIq 1 BUIIUO//SARY) SUOIPUOD PUE SLWLB L 8U) 88S *[9202/20/.2] uo AriqiTautiuo A8|iMm ‘zad dnessiowid JO AISBAIUN A 9TTO/ UI0R/Z00T OT/I0p/W0d 43| 1M Aziqjeu|uo euano uioe//sdny woiy pepeojumod ‘T ‘9202 ‘69£08.8T



Kyle

July 2026, Vol. 124, No. 1

of clinical and facilities decisions regarding room use until
performance is restored.®

Air quality reflects the dynamic interaction of airflow,
pressure, temperature, and humidity.>> Practices such as
propping doors open, overcrowding the OR, or blocking
supply or exhaust vents can compromise airflow patterns
and pressure relationships.?®

In ORs with unidirectional airflow, the sterile field and instru-
ment tables should remain within the zone beneath ceiling
diffusers.! Equipment, overhead lights, and heat-generating
devices should be positioned to minimize airflow disrup-
tion.? Studies show that surgical light geometry and person-
nel movement can disturb laminar airflow above the sterile
field and increase turbulence near the operative site.®?

@ KNOWLEDGE CHECK

Before the first robotic-assisted procedure of the day, a
perioperative team prepares an OR equipped with a unidi-
rectional airflow system return vents on all four walls, three
overhead operating lights, and two suspended equipment
booms. Maria, an RN circulator, verifies that temperature
and humidity monitors show values that are within the ex-
pected ranges. Carlos, a float surgical technologist, brings
additional equipment into the room. To keep the walkways
clear, he places the devices in a compact manner (ie, one
device touching the next) along the entire length of one
wall. Aisha, a scrub person, positions the instrument tables
beneath the ceiling diffusers. Dylan, an anesthesia profes-
sional, adjusts the overhead lights for optimal visualization
and positions them at a 45-degree angle offset from the
planned incisions, rather than directly above.

1. In this scenario, who did not follow the recommended
practice point?

a. Maria
c. Aisha

b. Dylan
d. Carlos

© PRACTICE POINT: Team Practices to
Reduce Airflow Disruption

Human activity is a major source of airborne contamination
in the OR. Increased numbers of personnel are associated
with higher airborne particle counts and greater airflow dis-
ruption.>*® When clinicians begin opening sterile supplies,
only essential personnel should be present in the OR.?

Door openings disrupt positive pressure in the OR, permit-
ting the influx of air from adjacent spaces and increasing
airborne contamination.'>!! Results of one particle-count
study demonstrated that door-opening events are associat-
ed with immediate increases in airborne particles, followed
by a period of recovery as ventilation restores baseline con-
ditions when the door remains closed.!!

The degree of airflow disruption resulting from door open-
ings varies by circumstance. Although any door opening
disrupts airflow, evidence suggests that single door open-
ings may have a lesser effect on pressure differentials
than the simultaneous opening of multiple doors, which
can substantially compromise OR air integrity and allow
contaminated air entry.!! Coordinating supply retrieval,
minimizing unnecessary traffic, and avoiding simultaneous
door openings support maintenance of optimal airflow
and pressure relationships.!

Excessive movement, unnecessary activity, and frequent
conversation increase particle dispersion and turbu-
lence.! Scrubbed personnel should move deliberately and
remain near the sterile field, and nonscrubbed person-
nel should avoid crossing between air diffusers and the
sterile field.?

Particles from the environment (eg, skin squames, hair,
dust) can become airborne in the OR and introduce risk
for sterile field contamination. Surgical attire reduces the
risk of release of skin squames and hair.'? Environmen-
tal cleaning practices, including damp dusting before the
first procedure, remove dust that may otherwise become
airborne.*®
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@ KNOWLEDGE CHECK

Priya, an RN circulator, cares for a pediatric patient under-
going a spinal procedure with implants. Luca, a vendor who
is essential to the procedure, enters the OR with the sur-
geon and plans to remain in the OR for the duration of the
procedure. Approximately two hours after incision, Jamal,
the OR charge nurse, enters the OR for a status update and
to discuss plans for the next patient with Priya. Throughout
the procedure, Miles, the anesthesia professional, obtains
medications from the OR dispensing cabinet. Occasionally
he contacts another anesthesia professional to bring medi-
cations that are not in the cabinet to the OR. The other an-
esthesia professional knocks on the door, opens it slightly,
and passes the medication directly to Miles.

2. In this scenario, who did not follow the recommended
practice point?

b. Luca
d. Miles

a. Priya
c. Jamal

© PRACTICE POINT: Interdisciplinary Air
Quality Management Program

Sustained OR optimal air quality depends on reliable sys-
tems and shared accountability rather thanisolated actions.
AORN recommends implementing strategies to reduce
the risk of airborne environmental contamination; imple-
menting a perioperative air quality management program
is one potential strategy to reduce such contamination.!

When an air quality management program is initiated, an
interdisciplinary team with a variety of expertise (eg, periop-
erative nurses, anesthesia professionals, surgeons, surgical
technologists, infection preventionists, facilities mainte-
nance personnel, HVAC engineers, industrial hygienists, en-
vironmental services professionals) should implement and
sustain the air quality program.! Perioperative RNs play a
central role in translating ventilation expectations into daily
practice, identifying concerns, and escalating issues through
established processes.! Effective programs include collab-
oration among perioperative clinicians, infection preven-
tionists, and facilities and engineering personnel involved
in ventilation system design, maintenance, and monitoring.!

When designing a perioperative air quality management
program, the interdisciplinary team may consider a variety

of elements that address system characteristics and com-
pliance as well as performance and maintenance. The ele-
ments may include the following:

e reviewing current evidence and professional guidance
related to perioperative air quality;

e defining the program’s scope, including rooms and loca-
tions covered;

¢ identifying the ventilation type, filtration level, and any
supplemental air-cleaning technologies;

e verifying alignment with regulatory requirements and
professional standards;

e confirming that the HVAC systems are operating as
intended;

e verifying completion of routine maintenance;

e reviewing findings from scheduled and unscheduled
maintenance events;

e understanding and monitoring the HVAC setback strat-
egies; and

e verifying expected room pressurization.!

The interdisciplinary team may also address monitoring
and evaluation, which may include

e establishing triggers for air quality sampling (eg, after
maintenance or system failures, upward trends in SSI
rates, changes in room use or practice);

e defining air quality testing processes, such as sampling
type, conditions, locations, and reporting;
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e establishing benchmarks for each location; and

e reviewing and interpreting results to guide improve-
ment efforts.!

Although global consensus benchmarks for air quality mea-
surement are not yet established, assessment tools, such
as the Operating Room Ventilation System Assessment
(ORVSA), provide structured approaches for evaluating
ventilation performance.4

The interdisciplinary team members also may be tasked
with functioning as change agents. They may observe
work as performed to identify modifiable behaviors or set-
up issues. The team members may review observational
data and plan for system upgrades when performance ex-
pectations are not met. Finally, they may be asked to apply
change management strategies, including educating, mon-
itoring, providing feedback, and engaging with periopera-
tive team members.!

Routine HVAC system hygiene and preventive mainte-
nance support consistent air quality performance.*? Mon-
itoring strategies associated with pressure and carefully
interpreted supplemental particle counting may be used
after maintenance activities or when increases in infec-
tions are identified.**> Because particle counts are not a
direct measure of microbial contamination, facilities that
use particle monitoring typically interpret results in the
context of other ventilation performance data and, when
indicated, microbial air sampling.'® Monitoring data should
be used to support quality improvement and shared learn-
ing rather than punitive actions.!

Education can help perioperative teams understand how
ventilation systems function and how daily behaviors in-
fluence air quality. Sharing monitoring results transpar-
ently and reinforcing expectations promote professional
accountability and support a culture of safety.!

@ KNOWLEDGE CHECK

Leaders of a perioperative department are implementing
an interdisciplinary air quality management program that
involves completion of a required educational activity on
air quality concerns. Fatima, an RN circulator, completes
the educational activity and, before the first procedure
the next day, notices that a pressure sensor alarm in her
assigned OR has been activated. She determines that the
OR is not maintaining positive pressure relative to the
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corridor; she reports the finding according to the new fa-
cility policy and delays opening sterile supplies. Robert, a
member of the facility engineering team, calls Fatima on
the phone and tells her that repairs are in progress. When
she asks how long the repairs will take, he tells her that he
does not know.

Fatima calls Nina, the OR charge nurse, to update her on
the situation. After hearing about the delay, Nina tells Fati-
ma that Dr D, the surgeon, is standing at the charge desk.
Nina asks Fatima to come to the desk; when Fatima ar-
rives, she notices that Dr D appears to be very upset. Nina
tells him that she can move him to another OR in approxi-
mately two hours. Dr D replies that he has to see patients
in the office in two hours and demands to move forward in
the designated and scheduled room.

3. In this scenario, who did not follow the recommended
practice point?

b. DrD
d. Nina

a. Fatima
c. Robert
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CONCLUSION

Air quality in the OR is an essential part of sterile tech-
nique. Ventilation design establishes the baseline, but daily
practice and effective air quality management programs de-
termine whether air quality is reliably maintained. Perioper-
ative RNs play a critical leadership role in advocating and
protecting patients by safeguarding OR air quality. Through
a deep understanding of OR ventilation systems, vigilant
minimization of environmental disruptions, and active
participation in interdisciplinary air quality management,
perioperative RNs exert direct control over conditions that
influence contamination risk. Together, these practices
underscore that safeguarding OR air quality is not a single
intervention or isolated responsibility, but an ongoing, in-
terdisciplinary effort that requires alignment among periop-
erative teams, infection prevention, and facilities partners
to sustain safe practice over time.
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Knowledge Check Answers:
1. In this scenario, Carlos did not follow the rec-
ommended practice point.
2. In this scenario, Jamal did not follow the rec-
ommended practice point.
Correspondence: ekyle@aorn.org. 3. In this scenario, Dr D did not follow the rec-
ommended practice point.
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WE WANT TO SPEAK WITH YOU ABOUT SPEAKING UP!

For the AORN Journal column, “Speaking Up: Voices From the OR,” we are interviewing
perioperative nurses about their successful experiences speaking up and demonstrating
courage in the OR. We want to highlight the perspectives of those who have shown
courage in a variety of ways, and ultimately inspire perioperative nurses to speak up,
especially in difficult circumstances.

If you would like us to consider your story for this column, please submit your
information via the form at aornjournal.org/speaking-up. The form asks you to briefly
describe the situation, actions taken, responses and results, and lessons learned.

We will evaluate stories for publication based on the submitted information and
interview those candidates whose stories are selected for the column.

Although your contact information is required for coordination purposes, all information
will be kept anonymous. We look forward to hearing from you!
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