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My Thoughts/My Surgical Practice
COVID-19: The road to recovery
On January 14, 2020 the first case of COVID-19, the disease
caused by the SARS-CoV-2 virus, was confirmed in the United
States.1 In the subsequent weeks the virus spread rapidly and ulti-
mately the World Health Organization (WHO) made the assess-
ment that COVID-19 could be characterized as a pandemic.2 As
part of the effort to curb the spread of virus and prioritize resources
for screening and treatment of patients, the Centers for Medicare
and Medicaid Services (CMS), most states, and some professional
organizations including the American College of Surgeons (ACS)
made the recommendation that elective surgery should be post-
poned. Hospital leaders and surgeons rapidly made arrangements
with patients to postpone surgery whenever appropriate.

Now, as most regions of the country are beyond the peak of the
pandemic, surgeons and hospital leaders are beginning to think
about how to safely and effectively resume elective surgery.3

Because thousands of surgical procedures have been delayed, pro-
viders are balancing the pent up need for elective surgery versus
available supplies and workforce, all the while trying to mitigate
the risk of exposure and spread of the virus. This unprecedented
event has left surgeons without a roadmap for safely navigating
the road to recovery. Previously, we presented a framework
regarding how to navigate the decision and implementation to
delay elective procedures e comply with guidelines, leverage con-
tent experts, frequently assess disease burden and resources avail-
able, and consider immediate local needs while being sensitive to
national needs.4 Here we provide surgeons with special consider-
ations and specific examples from our institution (Table 1) as a
roadmap to recovery for elective surgery.
Initiating recovery

Similar to the implementation of ramping down elective surgi-
cal procedures, many states have provided either executive orders
or guidelines regarding the timing of resuming surgery.5 As before,
surgeons and hospital leaders should comply and work with their
state and public health officials to establish a safe strategy for
resuming surgery. What constitutes an elective or non-essential
surgical procedure will vary to some degree across states and
even among organizations. Regardless of definition, cases should
be resumed in a graduated fashion (Fig. 1) as the outbreak subsides,
as COVID-19 will be persistent and “hot-spot outbreaks” or local
surges are still possible. Surgeons should work to develop compre-
hensive protocols and plans for each phase of recovery, as well as
identify prior indicators that may signal a second wave or resur-
gence of COVID-19. Most importantly, ramping up will require
centralized planning to model phased demand and capacity, antic-
ipate and address operational hurdles, and roll out a plan
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acceptable to staff and patients.
Despite approval to resume elective/non-essential surgery at the

state level, hospital leaders and surgeons need to assess indepen-
dently their specificmedical centerdisease burden, local hospital re-
sources, as well as the availableworkforce prior tomaking decisions
to resumenon-essential surgery. For instance, hospitals in regions of
a state that have been largely spared of COVID-19 may be ready to
resume surgery at a different pace than hospitals in heavily affected
areas. The varying incidence and prevalence of COVID-19 in any
given local area needs to be weighed relative to the risk to patients
(e.g. peri-operative complications, disease progression) and pro-
viders (e.g. exposure to COVID-19). In turn, resuming elective non-
essential cases should include a review of the incidence of new
COVID-19 cases in the relevant geographic area, the availability of
appropriate numbers of intensive care unit (ICU) and non-ICU
beds at a given hospital, availability of personal protective equip-
ment (PPE) and ventilators, as well as the available compliment of
trained staff to perform non-essential surgical procedures without
taxing resources needed to deal with the ongoing COVID-19 crisis.

Before initiating non-essential surgery, facilities should estab-
lish a policy and procedure for preoperative COVID-19 testing. In
particular, due to the risk of asymptomatic patients being positive
for COVID-19, all asymptomatic patients undergoing a non-
emergent surgery or procedure that is “high-risk for aerosol gener-
ation”must undergo COVID-19 testing prior to a surgery or proced-
ure. Other asymptomatic patients notmeeting these criteriamay be
tested for COVID-19 at the request of the provider performing the
surgery or procedure. Patients having elective surgery are tested
at one of the outpatient swab sites. At our institution we utilize a
polymerase chain reaction (PCR) based protocol because inmost in-
stances the test the rapid antibody test has a lower accuracy espe-
cially among asymptomatic patients.6 Timing of the COVID-19
swabbing test depends on the patient’s day of surgery. At our med-
ical center, the patient needs to obtain their test 72e120 hours prior
to surgery to ensure adequate time for the test to result prior to sur-
gery. It is expected that the patient will remain at home except to
minimize contact with other individuals, including those in their
household, between the time of the COVID-19 testing and the
planned procedure. As such, ancillary testing (e.g. blood work, im-
aging) related to the surgery/procedure need to be scheduled prior
to COVID-19 testing. In turn, the considerable logistics of contacting
and screening patients, as well as organizing COVID-19 testing prior
to surgery needs to be tackled early. Additionally, facilities should
establish policies that address the indications, requirements, and
frequency for staff to be tested for COVID-19. Protocols to notify
and guide patients who have a COVID-19 positive test need to be
put into place prior to initiating non-essential surgery. Specifically,
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Table 1
Institutional playbook for Administrative and Surgical Staff for rescheduling elective surgery.

Surgical Staff Administrative staff

Before Telehealth Visit

� Inform protocols to prioritize case scheduling that consider:
� the clinical urgency of the clinical diagnosis
� resources required to do the case (e.g. PPE, staff, number of hospital days, etc.)
� length of delay that the patient has already experienced

� Inform the development of objective scoring system based on case specific
historical institutional data to help prioritize cases in a way that is equitable
and sensitive to resource allocation.

� Identify patients via EHR whose original operations were postponed
� Patients originally scheduled for ambulatory surgery (i.e. outpatient) are

scheduled first for a telehealth visit. Within this group, priority is given to
those who had their operation postponed the earliest.

� Schedule individual patient for a video visit with the Provider within the next
two weeks.

Date of Telehealth visit

� Confirm the indications and need for surgery including the impact of symptoms
on quality of life. Non-surgical options should be discussed and considered.

� Discuss the patient’s current health situation and pertinent changes from the
previous clinical visit, including the need to reschedule any required ancillary
testing and/or evaluation (e.g. laboratory tests, radiographic or endoscopic
procedures, referrals, prior to rescheduling the operation.

� If a patient’s health status has changed since the most recent preoperative
assessment clinic evaluation, a follow-up evaluation should be scheduled

� Assure patient that we feel confident that we can safely move forward with the
procedure while minimizing risks.

� Make a joint decision with the patient about proceeding with surgery using your
best clinical judgment. If the patient wishes to proceed with scheduling, inform
them they will undergo testing for COVID-19 and will be provided information
about this once they are scheduled.

� Update inform consent to include an explicit discussion about the steps the
institution has taken to mitigate the risk of contracting COIVD-19 during the
elective surgery, including pre-operative testing, daily screening of staff, and use
of appropriate PPE. Patients should also be informed about visitor restrictions.
� Additionally, discuss that contracting COVID-19 could affect the post-operative

recovery process and that rehabilitation services and post-operative care may
be provided utilizing virtual visits or telephone visits in order to limit in-person
interactions.

� Complete the COVID-19 Surgical Recovery Worksheet and send to your Admin-
istrative Staff/Appointment Scheduler.

� Ensure provider knows to complete the COVID-19 Surgical Recovery Worksheet
for every patient.

� After the patient has been seen by the Provider, open the COVID-19 Surgical
Recovery Worksheet, and ensure the Provider has completed their sections.

� Complete the remaining section and save form. and input the Elective Procedure
Stoplight Flag for case rescheduling as follows (obtained from the COVID-19
Surgical Recovery Worksheet), directly into the Depot:
� Red Light e the patient does not want to pursue rescheduling the operation

and does not want us to initiate further contact about the operation
� Yellow Light e the patient is unsure about rescheduling the operation at this

time and needs repeat contact at a later date
� Green Light e the patient would like to proceed with rescheduling the

operation
� Confirm with the Provider any ancillary testing (e.g. laboratory tests,

radiographic or endoscopic procedures) or other consultations that may need
to be performed prior to the new operative date.

� If a patient’s health status has changed since the most recent preoperative
assessment clinic evaluation, a follow-up evaluation should be scheduled.

After Telehealth Visit

� Provide preoperative teaching as required for the operation.
� Review medications to be held or modified prior to the procedure (e.g.

anticoagulation or antiplatelet therapy) and duration for withholding.
� Confirm that the patient has information about risks of contracting COVID-19

with elective surgery and potential impact on recovery
� Make the patient aware of current information about COVID-19 at website and

precautions being taken to ensure their well-being:
� Every surgical patient will be proactively tested at least 72 hours before surgery

for COVID-19 and will need to remain quarantined until their procedure takes
place.

� There will be emphasis on social distancing, screening for temperature and
symptoms, visitor restrictions, and widespread use of personal protective
equipment such as masks.

� All COVID patients are cared for on dedicated units separate from all others.
� Initiate communication with other providers as needed for additional

information regarding held or modified medications. o There will be emphasis
on social distancing, screening for temperature and symptoms, visitor
restrictions, and widespread use of personal protective equipment such as masks.

� Schedule any pre-surgery testing, referrals, or Preoperative Assessment Clinic
visits.

� Schedule preoperative COVID-19 testing at least 72 hours before surgery for
COVID-19
� Remind patient to remain quarantined until their procedure takes place.
� Provide patient with information and logistics regarding preprocedural COVID-

19 testing
� Inform the patient that we will contact them to schedule their surgery.
� When confirmation is obtained to proceed with rescheduling, reschedule patient

operations designated as Green Light procedures only when confirmation is
obtained to proceed with rescheduling.
� After confirmation has been obtained to proceed with Phase 1 of the

Responsible Return to Surgeries and Procedures, only ambulatory surgery
procedures should be rescheduled.

� After confirmation has be obtained to proceed with Phase 2 of the Responsible
Return to Surgeries and Procedures, certain non-ambulatory surgery proced-
ures can be rescheduled. Instruction regarding which non-ambulatory surgery
procedures that can be scheduled during Phase 2 will be forthcoming.

� Develop a call plan to contact Yellow Light patients and contact them within 2
months.
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policies around proceeding versus delaying non-essential surgical
procedures in COVID-19 patients need to be discussed and
protocolized.

Facilities should resume non-essential surgical procedures only
if there is adequate PPE and medical surgical supplies with respect
to the number and types of procedures that will be performed. In
particular, medical centers should leverage local electronic medical
record data to build resource utilization tools. These tools can
include historical data on metrics such as inpatient length of stay,
ICU utilization, blood utilization, ventilator utilization, readmission
rates, emergency department visit rates, and discharge to other
inpatient facilities.7 Use of such data analytic tools can provide ac-
curate estimates of anticipated resource utilization and help
approximate the resources that may be need to perform different
types of cases. In turn, such models can allow for assessment of
supply and demand relative to the type of non-essential cases being
re-booked. Cases that require relatively little resources such as
example ambulatory cases that will not require an overnight stay
should be prioritized as part of the initial phase of ramping up.
As the COVID-19 disease burden continues to decrease and re-
sources become more available, then facilities may precede with
cases that will require more resources. Each phase of recovery



Fig. 1. Institutional phases for reimplementing elective surgery.
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should be predefined based on disease burden, resources, supplies,
and workforce available, as well as projected utilization of re-
sources and supplies related to the projected new surgical volume.
At our institution, moving from one phase to another phase of re-
covery occurs in a stepwise fashion. Specifically, moving to a new
phase only occurs after reevaluating policies, data, and metrics
gathered during the current phase (Fig. 1).
Case prioritization and patient engagement

Facilities will need to either develop or leverage existing data
collection systems to track postponed cases and to minimize loss
to follow-up. These systems should be updated regularly to reflect
clinical urgency, reevaluation of patient symptoms/disease status,
as well as consider other factors (e.g. chemotherapy or anticipated
postoperative non-home discharge). To this end, facilities should
create steering committees to help design protocols to prioritize
case scheduling (Table 1). At our institution postponed cases are
rescheduled using priority scoring systems that consider 1) the pa-
tient’s desire to proceed with non-essential surgery 2) clinical ur-
gency of the clinical diagnosis 3) resources required to do the case
(e.g. PPE, staff, number of hospital days, etc.), and 4) length of delay
that the patient has already experienced due to the COVID-19 post-
ponement. Some hospitals have begun to utilize the Medically-
Necessary, Time-Sensitive (MeNTS) scoring system, or amodification
thereof, to help prioritize postponed cases.8 Alternatively, facilities
may develop their own objective scoring system based on case spe-
cific historical institutional data to help prioritize cases in away that
is equitable andsensitive to resourceallocation.Atour institutionwe
have developed our own scoring system by leveraging our experts,
the electronic health record, and data warehouse management to
develop a proprietary, objective scoring system (Fig. 2). The scoring
systemconsiderspatient characteristics in addition tohistorical case
specific data (e.g. operative time, length of stay).

In many instances, patients originally scheduled for ambulatory
surgery (i.e. outpatient) should be scheduled first for a telehealth
visit (i.e. video visit). Within the non-essential ambulatory group
of postponed cases, consideration may be given to prioritizing
those patients who havewaited the longest (i.e. had their operation
postponed the earliest). Patients originally scheduled for non-
ambulatory surgery (i.e. extended recovery, overnight stay, or inpa-
tient) can also be scheduled for a telehealth visit, yet typically after
scheduling ambulatory surgery patients who are involved in phase
1 of recovery. A protocol for patient preference for timing of
rescheduling their operation should be established. For example,
some patients may not want to pursue rescheduling their operation
at the moment and may not want to initiate further discussion
about rescheduling in the future. Alternatively, other patients
may be unsure about rescheduling their operation at the current
time, but would likely reschedule at a later date; other patients
may want to proceed with rescheduling immediately. At our insti-
tution, we are utilizing a green/yellow/red light system to identify
and track patients desire to have their non-essential surgery re-
scheduled (Table 1).

Once patients have been contacted and are agreeable to
rescheduling their non-essential surgery, providers can use tele-
medicine approaches to perform the preoperative assessment. In
the instance in which a patient may not have access to telehealth,
providers do have “in-person” clinics at which appropriate precau-
tions are taken. Surgeons should discuss and confirm the indica-
tions and need for surgery including the impact of symptoms on
quality of life and non-surgical options. Discussions about the pa-
tient’s current health situation and pertinent changes from the pre-
vious clinical visit, including the need to reschedule any required
ancillary testing and/or evaluation, should also be undertaken. Dur-
ing the preoperative re-evaluation an updated inform consent
should be discussed. We have implemented an updated informed
consent process that includes an explicit discussion about the steps
the institution has taken to mitigate the risk of contracting COIVD-
19 during the elective surgery, including pre-operative testing,
daily screening of staff, and use of appropriate PPE. Patients should
also be informed about visitor restrictions. Our institution has a “No
Visitor” policy which extends to elective ambulatory surgery. For
major inpatient surgery, one person is allowed to accompany a pa-
tient on the day of surgery and one day after surgery. During sur-
gery, family/visitors are required to wait off site so as to avoid
congregation and to encourage social distancing. Additionally, the
provider should discuss that contracting COVID-19 could affect
the post-operative recovery process and that rehabilitation services
and post-operative care may be provided utilizing virtual visits or
telephone visits in order to limit in-person interactions. At our
institution, we have instituted a separate COVID-19 specific
informed consent form.

On the day of surgery, facilities should establish a “virtual”wait-
ing room to avoid large groups and congregation. Facilities should
have social distancing policies for staff, patients and visitors in
non-restricted areas that include the number of people who can
accompany patients and whether visitors in periprocedural areas
should be further restricted. A system to inform and update family
members and visitors should be established. After surgery and re-
covery, patients should ideally be discharged home and not to
nursing homes as rates of COVID-19 are higher in those facilities.
Patients should be made aware that postoperative visits may
need to occur virtually unless there is a concern or indication
that needs to be addressed in person. Postoperative visit schedules
are highly variable and dependent on patient, disease, and surgery
specific nuances. Postoperative visits are conducted by either the
operating surgeon or, when appropriate, an advanced practice pro-
vider. These visits are, whenever possible, completed via telehealth.
In general, these telehealth visits are conducted via a televideo me-
dium; however, if video access is not feasible then a telephonic visit
is conducted, as virtually every patient has a phone. In the circum-
stance where a telehealth visit is not feasible, or an inpatient visit is
medically necessary, then an in-person visit is facilitated. In addi-
tion, post-operative patients are given instructions about COVID-
19 symptoms and are instructed to call the COVID-19 hotline if
they develop these symptoms.



Fig. 2. Example of possible worksheet to help stratify patients for re-scheduling of surgery.
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Data collection and management

With the resuming of elective surgery, medical centers should
have the infrastructure in place to capture and manage data as it
pertains to resource availability, as well as the ability to procure
additional resources in the event of a second wave of COVID-19.
Post-operative patients should be followed closely, not only for
postoperative complications but also for symptoms of COVID-19.
Policies and procedures should be in place in the event that a pa-
tient becomes symptomatic or tests positive for SARS-Cov-2. For
instance, policies need to take into account not only testing
exposed staff, but also notifying and testing other patients who
may have been exposed (i.e. contact tracing). Facilities should
reevaluate policies around COVID-19 testing, resources, and other
clinical information since information will continue to evolve
quickly. Leaders need to be closely attuned to the possibility of a
resurgence or second wave. As social distancing recommendations
are relaxed throughout the country in the coming weeks, the pos-
sibility of increasing spread remains a real possibility. Any indica-
tion of such an event should trigger a reevaluation of non-
essential surgical procedures.
Conclusion

As we move forward on the road to recovery, surgeons must
weigh the tradeoffs between providing surgical care to their pa-
tients with the risk of spreading the virus. The decision regarding
when and how to resume non-essential surgery is one that should
be made at the state level with input from local medical center
leadership. Furthermore, the ultimate decision to undergo surgery
should be made by each patient, only after having a thorough and
honest conversation about risks e including those associated
with COVID-19 e and benefits related to the non-essential proced-
ure being considered.
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