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Abstract
The consequences of the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) virus have been
devastating to the healthcare system.
As the positive effects of social distancing, mandatory
masking, and societal lockdown on the spread of
the disease and its incidence in the community were
documented, societal and financial pressures mounted
worldwide, prompting efforts to “re-open” countries,
states, communities, businesses, and schools. The same
happened with hospital, which had to start developing
strategies to resume elective surgery activities. This
manuscript describes the pre-requisites as well as the
strategies for resuming surgical activity, be it in the
outpatient or inpatient setting.

Introduction

In recent months, healthcare professionals worldwide have witnessed the devastating consequences
of infection by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) virus. The
impact has been felt in all sectors of society and it
certainly was experienced firsthand by the healthcare system. Life has changed during this pandemic,
and in most areas, changes are here to stay.
In the midst of this crisis, every country in the
world has developed plans to contain and to mitigate the “silent enemy.” As in any pandemic, mass
casualty, or disaster event, with a high number of
victims, healthcare professionals do their best under
difficult circumstances to save as many lives possible
and to preserve the most life-
years. During the
COVID-19 pandemic, healthcare facilities entered
into a “crisis mode.”
Although COVID-19 is primarily an infectious
disease problem, the extended use of hospital
resources and the scarcity of critical care specialists
has led many physicians from different specialties
to mobilize and provide care in the ICUs. Surgical
intensivists have not been spared and also served on
the front lines.
One of the measures used to allow hospitals to
surge their capacity and serve the patient population with COVID-19 infection was the suspension of elective activity, most importantly elective
surgery and other procedures.
At the beginning of the crisis period, when hospitals were preparing for a significant surge in the
number of patients requiring hospitalization, several
surgical professional organizations developed
recommendations and guidelines regarding surgical
and perioperative preparation, case selection,

operating room setup, anesthesia considerations,
staff preparation, and postoperative care.1–3 Priority
was given to emergency general surgery, trauma,
and time-sensitive diseases, for which delay would
compromise outcomes.4–6
The period of social distancing, mandatory
masking, and societal lockdown was critical to
change the prevalence and the incidence of the
disease and to decrease its reproductive rate. Consequently, a reduction in hospital and ICU admissions,
as well as in mortality occurred over time. After
approximately 6–8 weeks of “crisis mode” management, societal and financial pressures mounted
worldwide, prompting efforts to “re-open” countries, states, communities, businesses, and schools.7 8
The current dilemma now centers on the means
by which to restore medical and surgical care to
those who had care postponed. Guidance has been
provided by the federal government, state agencies, professional organizations, and public health
departments, each with its own focus.1 7 9–14
Since the impact of the pandemic on healthcare
delivery has varied in different locations, with some
being more affected than others, we aim to provide
general and practical recommendations on several
aspects involved in the decision to resume surgical
care and how to do it.

Considerations and basic principles
prior to resuming elective surgical care

Most agree that adding additional burden to an
already strained healthcare system dealing with
COVID-19 infection should be avoided. Therefore,
when considering resuming elective surgical care,
the first step is to understand the COVID-19 infection prevalence and incidence in the community and
the current impact in a hospital. An assessment of
current occupancy and hospital bed utilization, ICU
and ventilator availability, as well as other hospital
resources such as nursing, ancillary personnel,
blood bank, laboratory services, pharmacy, outpatient clinics, and hospital environmental services
are critically important to the estimation of whether
or not resources will be available to accommodate
an increase in the number of surgical patients.15
Most recommendations from public health officials have suggested that a steady decrease in the
number of new COVID-19 cases over a period
of 14 days (decreased incidence), associated with
a similar trend in hospital and ICU admission, is
necessary to consider resuming elective surgery
(box 1).1 As stated above, hospital resources must
be available to support high-quality surgical care
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Box 1 Initial assessment prior to reopening elective
surgical care
COVID-19 incidence in the community and hospital resource
availability
►► Sustained reduction in rate of new COVID-19 cases in the
community for at least 2 weeks.
►► Sustained reduction in rate of new COVID-19/PUI hospital
admissions for at least 2 weeks.
►► Sustained reduction in rate of new COVID-19/PUI ICU
admissions for at least 2 weeks.
Assessment of hospital resource availability
►► Hospital no longer functioning in surge or crisis mode.
►► X% of hospital beds available for non-COVID-19/PUI
patients.*
►► X% of ICU beds available for non-COVID-19/PUI patients.*
►► X% of ventilators available for non-COVID-19/PUI patients.*
►► Normalization of supply chain.
►► Personal protective equipment availability to sustain
50%, 75%, and 100% of regular surgical volume (staged
reopening).
Availability of medications and pharmacy resources
►► Sedatives.
►► Analgesics.
►► Paralytics.
►► Antibiotics.
►► Others.
*% of hospital beds, ICU beds, and ventilators available is different
in different hospitals and the number should be individualized to
determine adequate provision of surgical care.

delivery. Although recommendations are not clear in this regard,
it is imperative that the hospital is no longer functioning in
“crisis mode.”
Each hospital must make an assessment of general ward and
ICU bed availability as well as ventilators available for non-
COVID-19 patients, below which elective surgical care could
be compromised by the use of those resources for COVID-19-
positive patients (box 1). It is possible, for example, that many
hospital systems would be considered strained if 75% of available ward beds, ICU beds, and ventilators were being used at any
given time.
Another important aspect related to the assessment of hospital
resources is that of supply chain restoration and the availability
of enough personal protective equipment (PPE) to adequately
sustain the increase in surgical volume planned to occur at the
institution. It is advisable that these assessments be performed
when considering a staged increase in cases over a certain period
of time.
Another critical element in the initial assessment is the ability
to offer reliable COVID-19 testing to all patients undergoing
an elective surgical procedure. Testing is particularly important
because available scientific evidence suggests worse postoperative outcomes in patients who test positive for COVID-19,
regardless of the presence of symptoms or contact history.16–18
Current recommendations suggest that a molecular test (RT-
PCR) is preferred and the patient’s sample be collected at a
maximum of 72 hours prior to the time of the procedure.1 9 If
the test result is positive, the case should be canceled. Patients
should be instructed to quarantine at home after the nasal and
oropharyngeal swabs are collected and sent for testing, until the
day of surgery. If the sample is not collected within 72 hours,
2

even if the test result is negative, a rapid molecular test should
be done on the day of the procedure as a safety measure. It is
important to emphasize that a negative test does not diminish
the importance of adequate use of PPE for the surgical, anesthesiology, and nursing teams.
The detailed assessment of the case backlog and the development of a case prioritization system is of great importance and
is influenced by the characteristics of each facility and the types
of procedures (inpatient vs outpatient) in question.1 4 8 Some
hospitals may opt for resuming high-volume elective outpatient
surgery only, while maintaining a more rigid case selection in the
inpatient setting (eg, transplantation, cancers following adjuvant
therapy), while others may have enough capacity and resource
availability to resume both elective inpatient and outpatient
surgeries. Other variables to be considered in case prioritization
include the need for ICU admission in the immediate postoperative period, risk of harm if case is delayed, expected need for
blood transfusions, and hemodialysis.

Staged system to resume elective surgery

The strategy to resume elective surgery varies according to
the institution and one model does not fit all. However, it is
important that a staged system be implemented with partial
reopening followed by interval full reassessment of the system,
as the incidence of COVID-19 infection may have decreased
further, allowing the opening of more operating rooms,
increasing the overall number of procedures performed.

Stage 1

In the initial stage, hospitals with outpatient surgical areas may
opt for resuming elective surgery in a “COVID-19 free area,”
while other hospitals without such facilities may split their operating rooms, dedicating a certain number of rooms exclusively for
outpatient elective surgery and using the remaining of the operating rooms to prioritize time-sensitive diseases such as cancer,
transplantation, emergency surgeries, and trauma. Urgent/emergent cases should follow a prioritization system enforced by an
oversight committee composed of surgeons, anesthesiologists,
and operating room nursing staff.19 As this strategy compromises pre-COVID-19 block time grids already in place, finding
an equitable system to serve all surgical services and using an
“open block” strategy may prove to be fair, patient centered,
and safe. The duration of the initial stage of reopening (stage
1) will vary depending on the epidemiology of the COVID-19
infection in the community, the number of cases in the hospital,
and an assessment of resource utilization as previously described.
Principles to be adhered to during stage 1 are described in box 2.
It is critically important that hospitals provide reassurance to
patients that the hospital environment is safe and equipped to
provide high-quality care for surgical patients. This is accomplished by developing a patient education and communication
strategy outlining the measures undertaken by the institution to
avoid cross-contamination, screening measures in clinic or at the
preoperative check-in area, and the importance of preoperative
testing, in addition to the risks and benefits associated with a
potential additional delay in undergoing surgical treatment
(box 3).
For patients arriving at the hospital on the day of surgery,
regardless of being an inpatient or an outpatient surgical case,
a series of measures would provide additional safety and assurance to patients and the surgical team. Universal masking should
be enforced in the preoperative setting, and all patients should
be given a surgical mask at the entrance of the facility on the
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Box 2 Principles during the initial reopening—stage 1

Box 4 Recommendations on the day of surgery

DO NO HARM.
Patient safety
►► Separate pathways for traffic in the hospital separate from
COVID-19.
►► “Clean Areas.”
►► Every surgical patient must be tested preoperatively.
Team safety
►► Availability of protective equipment.
►► Well-defined functions for all team members.
►► No scrub team breaks during case, when possible.
►► Minimizing personnel in OR (no medical students in stage 1).
►► Safety equipment, including smoke evacuators for
laparoscopic cases and careful use of aerosolizing
instruments such as electrocautery and laser.22 23
►► OR deep cleaning between cases.
►► No elective surgery on COVID-19+ patients during stage 1.
►► Explain safety measures in place in the hospital to all
patients.
►► Testing OR staff and surgeons for COVID-19 infection
regularly.

►► No family members allowed in the waiting/recovery areas.
►► All patients should use surgical masks since entrance of

day of surgery. Then, a screening questionnaire including exposures and symptoms since the swabs were collected must take
place. A rapid test may be necessary in patients who were tested
outside of the 72-hour preoperative window or requiring urgent
operations. During stage 1, visitation policies should be strict
and family members of elective surgery patients should not be
allowed in waiting areas, except for patients in the pediatric age
group, respecting the masking and social distancing policies of
the facility.
For outpatient surgical cases, families should be instructed to
wait in the parking lot of the hospital until the surgical team
establishes communication via telephone with them. Written
postoperative instructions should be provided to the patient and
communicated to the patient’s family through a telephone call
prior to discharge, including the postoperative clinic visit, either
in person or via telemedicine.20 Many facilities are already implementing curbside patient pickup to avoid unnecessary traffic in
the hospital (box 4). For patients requiring hospitalization, the
surgical team will communicate with family members via telephone or videoconferencing.
Patients who test positive for COVID-19 in the preoperative
assessment should promptly receive these results. Consideration should be made for the creation of a reporting script that

Box 3 Explaining risks and providing reassurance to
patients
►► Explain risk of surgery in COVID-19+ patients.

–– Value of testing.
–– Importance of disclosing to surgeons any contacts with
COVID-19+ patients and pre-op symptoms.
–– Post-op consequences of an operation in patients with
COVID-19.
►► Explain risk of being treated in a hospital during the
COVID-19 pandemic.
–– Risk of acquiring COVID-19 while in the hospital.
–– Potential for delaying operation and risks versus benefits.

hospital.

►► Screening with questionnaire—symptoms (not ideal).
►► If questions and previous test >72 hours → retest with

RAPID TEST.

►► All patients should use surgical masks in the recovery room.
►► Written discharge instructions to patient.
►► Post-op phone call to family/proxy—repeat discharge

instructions.

►► Set up curbside pickup.
►► Telemedicine visit in 2 weeks for postoperative check.
►► Immediate communication by the surgeon to the patient

about a preoperative COVID-19-positive test.

practitioners may use in communication with patients. Information regarding signs and symptoms of worsening infection and
indications for emergent assessment should be provided. The
process by which the patients will be reassessed and rescheduled for surgery following infection resolution should also be
included in this correspondence.
An example of an implementation plan for stage 1 is depicted
in figure 1, encompassing all the perioperative steps. In addition,
specific pre-requisites are listed, including the adequate supply of
special materials commonly used in orthopedic surgery, robotic
operations, and so on, with appropriate technical support from
industry via intraoperative teleconferencing when feasible. A
modified informed consent process is provided, which should
be done exclusively by the surgeon and not delegated to fellows
or house staff.21 In addition, a proposed schedule is outlined for
obtaining the nasal and oropharyngeal swabs in relation to the
date of surgery assuming current systems allow results to become
available in 24 hours.

Stage 2

After a functional period in stage 1, a reassessment of the
COVID-19 infection in the community and in the hospital
should occur to determine if adding operating room capacity
and increasing the number of surgical cases is warranted. As
an example, a hospital that initially reopened for outpatient
surgeries may in stage 2 consider increasing inpatient cases.
Hospitals that opened for both outpatient and inpatient cases,
at a limited capacity (eg, 50% capacity), may increase, in stage
2, to 75%. Obviously, the model has to be tailored to each institution. However, a few details must be contemplated (box 5).
Should the distribution of operating room time be in an “open
block” fashion or should the block time grid be reconfigured for
a limited number of weeks only, prior to complete reopening
(stage 3)? To be equitable and fair with all surgical services,
hospitals may contemplate extending the operating room hours
for elective procedures to accommodate all requests. Once
again, after a period of time, the whole strategy must be reassessed prior to transitioning to the next and final stage.

Stage 3

Stage 3 may commence when the full capacity of the operating
rooms is used by the surgical services. Many safety measures
employed in early stages, such as preoperative testing, mandatory masking in the preoperative period and in the recovery
room, use of appropriate PPE, and safety measures to prevent
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Figure 1 Example of implementation plan for stage 1.
cross-contamination must continue. The pre-COVID-19 block
time grid is reinstituted, and the strategy must be re-evaluated
considering the incidence of COVID-19 infection in the community, use of hospital resources, including bed utilization and ICU
capacity, as more complex surgical cases will be performed over
time.

quality. If during the pandemic we sometimes have had to improvise, were forced to change the standard of care, and did things
a little bit differently than usual, even if momentarily, to adapt to
the situation in the operating room, now it is time to take a step
back and reflect that nothing short of high quality of care and
excellent surgical outcomes is acceptable.

Final considerations

Contributors RC developed the study design. BCC, SE, RC performed literature
search. All authors contributed equally for manuscript writing and revisions.

Surgeons during the COVID-19 pandemic have shown once
again their remarkable ability to adapt, be flexible, and lead.
Many have served on the front lines, while others continued to
provide emergency surgical care for patients in need with trauma
or other acute surgical conditions. As we start contemplating the
process of safe resuming elective surgical services, we are faced
with the unavoidable fact that some aspects of our practice and
our professional behavior have changed forever and that, now
more than ever, patient and team safety are critically important.
We must shift our mind set from the “crisis mode” to the “new
normal mode,” and continue to strive for excellence, safety, and

Box 5 Considerations for stage 2 reopening of elective
surgery
►► 75% of OR capacity (examples for discussion purpose only)

–– REDO blocks temporarily for this stage?
–– Continue with OPEN BLOCKS?
–– Develop contingency plan for extended hours.
–– Trauma and ACS rooms always available.
►► 4-week period followed by reassessment.
►► Must define elements of reassessment, likely using the same
elements described previously in the “Considerations and
basic principles prior to resuming elective surgical care”
section.
4
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