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Precautions for Operating Room Team
Members During the COVID-19 Pandemic
Joseph D Forrester, MD, MSc, Aussama K Nassar, MD, MSc, FACS, Paul M Maggio, MD, MBA, FACS,
Mary T Hawn, MD, FACS
BACKGROUND: The novel coronavirus SARS-CoV-2 (COVID-19) can infect healthcare workers. We
developed an institutional algorithm to protect operating room team members during the
COVID-19 pandemic and rationally conserve personal protective equipment (PPE).

STUDY DESIGN: An interventional platform (operating room, interventional suite, and endoscopy) PPE task-
force was convened by the hospital and medical school leadership and tasked with developing
a common algorithm for PPE use, to be used throughout the interventional platform. In
conjunction with our infectious disease experts, we developed our guidelines based on poten-
tial patterns of spread, risk of exposure, and conservation of PPE.

RESULTS: A decision tree algorithm describing our institutional guidelines for precautions for operating
room team members was created. This algorithm is based on urgency of operation, antici-
pated viral burden at the surgical site, opportunity for a procedure to aerosolize virus, and
likelihood a patient could be infected based on symptoms and testing.

CONCLUSIONS: Despite COVID-19 being a new threat, we have shown that by developing an easy-to-follow
decision tree algorithm for the interventional platform teams, we can ensure optimal health
care worker safety. (J Am Coll Surg 2020;230:1098e1101. � 2020 by the American College
of Surgeons. Published by Elsevier Inc. All rights reserved.)
The novel corona virus SARS-CoV-2 (COVID-19) was
identified in early December in Wuhan, China.1 On
January 20, 2020, the first case was reported in the US.2

By March 9, the Centers for Disease Control and Preven-
tion released special guidance for Santa Clara County, CA
recommending cessation of elective surgical practices.3

The Santa Clara County Public Health Department is-
sued a shelter-in-place order on March 16, 2020 to
improve social distancing and decrease the potential for
spread of COVID-19.4 This unprecedented pre-emptive
public health intervention was one of the first such orders
in the US, and was followed by a statewide shelter-in-
place order on March 19, 2020.5 At this time in our insti-
tution, we had between 5 and 10 hospitalized patients
infected with COVID-19. In anticipation of the predicted
surge of patients infected with COVID-19 and the need
to rationally use personal protective equipment (PPE)
while continuing to provide urgent and emergency surgi-
cal interventions, we developed institutional guidelines
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for precautions for operating room team members during
the COVID-19 pandemic. While the preponderance of
evidence suggests that COVID-19 is droplet spread,
some literature supports spread by aerosol.6,7 In conjunc-
tion with our infectious disease experts, we developed our
guidelines based on potential patterns of spread, risk of
exposure, and conservation of PPE.

METHODS
An interventional platform (operating room, interven-
tional suites, and endoscopy) PPE taskforce was convened
by the hospital and medical school leadership and tasked
with developing a common algorithm for PPE use, to be
used throughout the interventional platform. This task-
force comprised members from each interventional stake-
holder group. The goal was to have these guidelines
created by the PPE taskforce, ratified by hospital leader-
ship, and implemented across the interventional platform
within 72 hours. Before beginning work on the algorithm,
a set of guiding principles were agreed upon to ensure
common vision throughout the process (Table 1).
We reviewed current data describing COVID-19 trans-

mission in the hospital and nonhospital settings.6-9 PPE
taskforce members relied on existing published decision-
making algorithms and assessments of operating room
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Abbreviations and Acronyms

AGP ¼ aerosol-generating procedure
CAPR ¼ controlled air purifying respirators
COVID-19 ¼ novel coronavirus 2019
PPE ¼ personal protective equipment
PUI ¼ patient under investigation
RT-PCR ¼ reverse transcription-polymerase chain reaction
SARS ¼ severe acute respiratory syndrome
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risk developed during outbreaks associated with severe
acute respiratory syndrome (SARS) and Ebola virus dis-
ease.10-12 The draft algorithm was then vetted by experts
from infection control and infectious disease, and
approved by hospital leadership to ensure accuracy and
compliance with institutional best practice. Usability
was assessed by feedback from healthcare providers in
our institution. We reviewed our current and anticipated
PPE on hand, developed predictive models for our cur-
rent use rate and the implications of implementation of
our guidelines to PPE days on hand.
Table 1. Guiding Principles and Considerations for Crea-
tion of a Personal Protective Equipment Use Algorithm for
Patients Undergoing Intervention

Consideration

Healthcare worker safety

Patient safety

Risk of procedure to transmit virus from infected patient
to healthcare worker

Anticipated PPE stock, surge burn rate, and opportunity for
resupply

Risk of patient having COVID-19

Institutional access to laboratory testing

COVID-19, novel coronavirus 2019; PPE, personal protective equipment.
RESULTS
A decision tree algorithm describing our institutional
guidelines for precautions for operating room team mem-
bers was created (Fig. 1). The underlying assumption was
that every patient is potentially infected with COVID-19
until proven otherwise. This assumption is based on
growing community spread of COVID-19, which placed
the burden for ruling out infection on the healthcare
team. Patients were initially triaged by acuity into urgent
and emergency procedures. No guidance was provided
for elective procedures, as these had been stopped in
accordance with county order.4 Rapid testing for
COVID-19 virus was not possible for emergency proced-
ures. We assumed all patients undergoing emergency
procedures to be infected by COVID-19 until proven
otherwise. The PPE requirement for the entire team
managing emergency cases is to don a fitted N95 respi-
rator mask in addition to droplet PPE (gown, gloves,
eye protection).
Urgent cases were stratified into high- and low-risk pro-

cedures, depending on the anticipated viral burden at the
surgical site and the likelihood that a procedure would
aerosolize virus, classified as aerosol-generating procedures
(AGP). All AGP of the aerodigestive tract (nasopharyn-
geal, oropharyngeal, tracheal, lung) were considered
high risk given the known viral load in these areas and po-
tential for aerosolization, consistent with previous experi-
ence with SARS.1,13-15 COVID-19 virus RNA had been
documented in the gastrointestinal tract.16 Given the
potential for aerosolizing intraluminal contents during
endoscopy, this was considered a high-risk AGP. Simi-
larly, due to extended contact with potentially high levels
of virus despite a lower risk of creating aerosol, open or
laparoscopic surgery on the bowel in the presence of gross
contamination was also considered a high-risk AGP.
Patients were stratified based on their risk of having

active infection. For patients who screened positive for
symptoms (fever, cough, sore throat), the surgeon would
consider delaying the operation. If surgical delay would
result in unacceptable risk, then any patient with positive
symptoms would undergo urgent reverse-transcription
polymerase chain reaction (RT-PCR) testing. If a pa-
tient’s operation was unable to be delayed for testing,
then the patient would be re-triaged into the emergency
category and presumed COVIDþ. We decided to make
RT-PCR testing of symptomatic patients mandatory
given the availability of in-house testing at our institution,
with the caveat of a 24-hour turn around. If a patient
tested positive, operation would proceed after approval
by surgical, anesthesia, and hospital leadership. For these
COVIDþ patients, all members of the operating room
are required to don a fitted N95 respirator mask with
droplet attire (gown, gloves, and eye protection). For
symptomatic patients who test negative by RT-PCR,
operating room team members would use standard surgi-
cal attire.
Bag mask ventilation and endotracheal intubation are

deemed as AGP, with a high-risk for virus transmission,
irrespective of the COVID-19 status of the patient. In
the unlikely event that a patient is both asymptomatic
and tests false-negative, we recommend donning fitted
N95 respirators and face shields for intubation and extu-
bation, at a minimum. The face shield will protect the
N95 from droplet contamination and allow for safe reuse
on multiple patients. This is an important part of our
conservation strategy. Additionally, we stipulated that all



Emergency Urgent

Droplet (gown, gloves, eye protection) 

and fitted N-95

**If unable to symptom screen or 

perform RT-PCR, treat as emergency

High-risk procedure* Low-risk procedure

Symptom screen Symptom screen

Consider 

surgical delay. 

If unable to 

delay, then 

RT-PCR test

STANDARD risk
Proceed with 

standard surgical 
a�re

HIGHEST risk

• Approval by anesthesia chair, 

surgical chair and CMO

• Droplet + fitted N-95

• Follow COVID+ protocol

STANDARD risk

Proceed with 

standard surgical 

attire

HIGHER risk
• Approval by anesthesia 

and surgery chair
• Droplet + fi�ed N-95

• Follow COVID+ protocol

RT-PCR

*High-risk procedures include any open 

aerodigestive tract procedure. Examples:
• nasopharyngeal/oropharyngeal/ENT
• trachea

• lung/bronchoscopy
• endoscopy of the GI tract
• surgery of the bowel with gross 
contamination

Any provider operating on a high-risk 
patient must have training in appropriate 
donning and doffing of PPE.

Face shield is used over N-95 or surgical 

mask to allow for safe reuse on subsequent 
patients unless COVID+/PUI.

Fitted N-95 + face shield to be worn by 
anesthesia for all intubation or extensive 

bag mask ventilation. Other personnel 
should leave the room for this portion of 
the procedure.

CAPR may be substituted for N-95 on case-

by-case basis, only if no documented N-95 
fit option. If a provider requires a CAPR, 
consider finding another provider to 
perform the same procedure who can do 
so with a fitted N-95.

All persons cleaning the operating rooms 
should wear droplet precautions (gown, 
gloves, face shield, surgical mask).

Consider 

surgical delay. 

If unable to 

delay, then 

RT-PCR test

Figure 1. Algorithm describing institutional precautions for operating room team members (surgeons, nurses, technicians). CAPR, controlled
air purifying respirator; CMO, chief medical officer; COVID, novel coronavirus 2019; GI, gastrointestinal; PPE, personal protective equipment;
PUI, patient under investigation; RT-PCR, reverse transcription polymerase chain reaction.

1100 Forrester et al Operating Room Precautions for COVID-19 J Am Coll Surg
providers not directly involved with intubation leave the
operating room before intubation and extubation. To
protect our cleaning staff at the conclusion of an opera-
tion, we stipulated droplet precautions for all cleaning
personnel.
At the time these guidelines were created, we had few

controlled air purifying respirators (CAPRs). To
address this supply challenge, we stipulated that a
CAPR could be substituted for an N95 on a case-by-
case basis; a CAPR would be allowed only if the pro-
vider failed N95 fit test and no other provider fitted
for N95 could provide a similar level of service. During
the algorithm creation process, there was a nationwide
critical shortage of N95 masks. In an attempt to
conserve the N95 masks, we mandate face shields to
be placed over the N95 mask. At the completion of
the case, the face shield can be disinfected and the
N95 mask can be re-used for non-COVID patients
or patients under investigation (PUI). Finally, educa-
tion and training on proper donning and doffing of
PPE is crucial for healthcare worker safety. Improper
doffing, in particular, can be a high-risk procedure
for healthcare workers.17,18 We instituted mandatory
training on proper donning and doffing of PPE for
all healthcare workers, in addition to a donning and
doffing buddy system for healthcare providers when
managing COVID or PUI patients.17
It is important to note that our patient risk-
stratification algorithm is dependent on both symptom-
atology and the ability to perform RT-PCR to deter-
mine a patient’s infection status, recognizing the false
negative rate of the test and concern for asymptomatic
transmission. Because access to rapid testing is variable,
any institutions adopting these guidelines will need to
adjust them to reflect local testing availability. Similarly,
PPE availability, anticipated PPE use rates, and supply-
chain disruptions may require modification of the
algorithm.
CONCLUSIONS
The current COVID-19 pandemic has necessitated
rapid development of novel hospital guidelines across
a spectrum of clinical environments. Despite
COVID-19 being a new threat, we have shown that
by developing an easy-to-follow decision tree algorithm
for the interventional platform teams, we can ensure
optimal healthcare worker safety. This algorithm prior-
itizes patients based on disease severity, testing status,
and symptomology while ensuring rational use of
PPE in a resource-constrained setting. The algorithm
has been shared with healthcare providers and stake-
holders nationwide and is expected to be widely
adopted.
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