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Abstract
The coronavirus disease-2019 [COVID-19] pandemic is an
ongoing pandemic caused by severe acute respiratory
syndrome-coronavirus-2 [SARS-CoV-2]. Although COVID19 pandemic is not a direct surgical problem, its impact on the
surgical units has been substantial. Many operations have
been cancelled or deferred due to the risk of disease spread
and staff shortages. Operating theatres are identified as areas
of the high risk of disease transmission due to aerosol
generation during the surgical procedures and prolonged
patient contact. Resource limitations, including lack of
personal protective equipment [PPE] and limited availability
of testing, continue to expose the surgical community to
COVID-19. In this review, evidence and consensus
guidelines on surgical practice during the COVID-19
pandemic are summarised and described. Immediate action is
deemed essential to ensure the unhindered provision of
surgical care while optimizing the use of limited resources
and ensuring staff safety.
Introduction and Background
In late December 2019 hospitals in Wuhan, China reported an
outbreak of pneumonia of an unknown cause [1]. Later in
January 2020, a novel coronavirus strain [SARS-CoV-2] was
isolated from the suspected patients. Despite the early
recognition and the public health measures, the infection
spread rapidly across China and then the rest of the world. The
World Health Organization [WHO] declared the outbreak as a
Public Health Emergency of International Concern [PHEIC]
on January 30th, 2020 [2].
Although COVID-19 is not a primary surgical problem, its
impact on the surgical units has been considerable, which to
some extent could be viewed as a mass casualty incident with
a global impact. With human and financial resources
overwhelmed, the rational use of available surgical resources
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has become a matter of utmost importance. The main threats
of COVID-19 to the surgical community are related to; staff
management, halting elective procedures, effective triaging
of overwhelmed resources, practising precautions to combat
the high risk of transmission and social distancing at the
workplace.
The objective of this review is to summarize and describe the
current evidence and consensus guidelines on surgical
practice during the COVID-19 pandemic.
Preoperative preparation and general precautions
Managing logistics to provide continuous optimum patient
care should be the goal in all surgical centres. In scheduling
patients for surgery, evaluating the individual patient's risks of
infection versus consequences due to delay in the procedure
should be considered. During the decision making, it is also
important to consider the availability of resources such as
personal protective equipment [PPE], staff and other medical
and logistical concerns [3]. The Royal College of Surgeons of
England recommends considering the logistical capacity
determined by the theatre manager, the risk to patient
outcomes due to the delay determined by a surgeon in the
relevant speciality balanced with the capacity of the
institution to manage an outbreak. This triage should be based
on a real-time data-driven assessment [4].
Wearing adequate PPE should be considered in all situations
involving patients confirmed or suspected to have COVID19. The American College of Surgeons has published a set of
guidelines on the use of PPE in the operating room [OR] in
line with the Centres for Disease Control and Prevention
[CDC] recommendations for the use of PPE for healthcare
personnel [5, 6]. In addition to asymptomatic carriers of
COVID-19, as the incubation period of the virus may be as
long as 14 days, asymptomatic infected individuals also may
pose a threat to health care personnel. It is recommended to
wear N95 respirators in the OR since standard surgical
facemasks are inadequate to protect against virus
transmission from aerosol-generating procedures. Depending
on the logistic constraints, institutions may implement
policies on extended use or limited reuse of N95 respirators to
ensure adequate supplies at times of peak demand. Such
limitations may prioritize the personnel having the highest
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risk of exposure as recommended by the CDC and the
American Society of Anaesthesiologists [6, 7].
The Secretary-General of the WHO emphasized on the
importance of testing during the pandemic where he said
“You cannot fight a fire blindfolded. Our key message is test,
test, test” [8]. Therefore, it is important to consider the preoperative testing of patients undergoing surgery. Priority
needs to be given to patients having suspicious symptoms,
evidence of respiratory illness, high risk due to contact history
and in patients from areas of outbreaks. Although surgeons
are encouraged to request testing in patients scheduled for
surgery, this must be balanced with the capacity for COVID19 testing and potential risk of COVID-19 in the community.
The available tests for COVID-19 include nucleic acid
amplification tests for viral RNA using reverse transcriptionpolymerase chain reaction [RT-PCR] and serology for
antibody detection which includes detection of IgM, IgA, IgG
or total antibodies [9]. Studies have suggested that most
COVID-19 patients seroconvert within seven to eleven days
although, some may develop antibodies sooner. Antibody
testing is used to identify individuals who were previously
infected and recovered as well as individuals who may be
immune to COVID-19 [9].
Hospital environment itself may spread the disease to patients
awaiting surgery, who in turn may spread the disease among
other patients and healthcare staff. This risk will be greater
among patients with prolonged hospital stays due to potential
cancellations leading to delays in surgery. Therefore, ideally,
all patients should be screened with the gold standard test [RTPCR] 24-hours before the procedure with or without an
antibody test, followed by isolation until surgery [9]. If they
test positive for PCR, public health protocols for COVID-19
should be followed and the surgery postponed in case of
routine surgeries. If positive for only the antibodies, they will
require further testing to confirm complete recovery from
COVID-19. If negative for both the PCR and the antibody
screen, still they may require weekly PCR during the hospital
stay and be discharged after undergoing a PCR for
confirmation [9]. However, such repeated investigations
would be a major burden to many resource-limited settings in
developing as well as developed countries during the height
of the pandemic.
Forrester et al, have recommended assuming all patients
undergoing emergency procedures to be infected and
appropriate safety precautions be practised. All aerosolgenerating procedures of the upper aero-digestive tract as
well as endoscopy, open or laparoscopic bowel surgery are
included into the high-risk category, given that the virus may
survive in the gastrointestinal tract [10, 11]. As aerosolization
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of the virus may occur through exhaled gases, it is advised that
even when a procedure is performed under deep sedation, to
avoid the use of high flow oxygen and, if feasible the patient to
wear a surgical face mask throughout the procedure [12].
When a patient is proven to be positive, after the approval of
the surgical and the anaesthetic teams, the surgery could
proceed with precautionary measures with all members of the
teams wearing appropriate protective attire as recommended
by the CDC. For patients who test negative by RT-PCR, the
team members may use standard surgical attire [6, 10].
Practising social distancing and avoiding public gatherings at
the workplace should also be practised as recommended by
the CDC to contain the possible spread of the virus within the
working environment [13]. Segregating staff between
hospitals is an important measure which would also prevent
cross-infection among hospitals. Resorting to webconferencing instead of large meetings is recommended and
should be implemented. Recording attendance at small group
staff meetings would further help contact tracing in the event
of an outbreak [14]. Furthermore, it is important to develop a
pandemic preparedness protocol in collaboration with
surgeons and anaesthesiologists with the involvement of
infection control experts which should be incorporated into
the routine hospital management plan. Staff training should be
considered an immediate priority with effective
communication between the hospital's central command team
and all surgical teams [15]. In addition to these, Brindle et al
had suggested having a clear plan in place for essential
surgeries, limiting staff to only the essential number, and
having a dedicated operating area for suspected COVID-19
patients [16].
Theatre setting during the COVID-19 pandemic
Due to the highly contagious nature of the virus and its spread
through fomites, it is necessary to have designated ORs for
COVID-19 patients undergoing surgery. Choosing an OR
near the entrance of the theatre block would minimize the
potential for contamination of other theatres [17]. Patient
transport to the theatre block is recognized to be associated
with a high risk of disease transmission. It is recommended to
have a short pre-determined path for transport, avoiding any
public areas and areas with non-infected patients as much as
possible. The personnel transporting the patient should be
equipped with adequate PPE and should have had training in
handling high-risk patients. Furthermore, the patient should
wear a facemask ideally an N-95 as a precaution. The
environmental surfaces coming in contact should be
immediately sanitized before and after patient transport. It is
useful to have a dedicated team to handle sanitization. Having
the same personnel handle a single patient will be beneficial in
effectively managing resources. Furthermore, bringing nonessential items to the OR should be avoided. All disposable
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items should be discarded after a single case, traffic in and out
of the theatre should be minimised, a dedicated recovery area
should be allocated for suspected patients, or patients may be
recovered within the OR itself [16]. Where possible, the
duration of the case could be shortened to decrease staff
exposure [16].
Standard ORs are designed to have a positive pressure
environment. However, during the pandemic, it is ideal to
have a negative pressure environment with a high [25 per
hour] frequency of air changes which will minimize
dissemination of the virus from the OR. Measures should be
taken to limit the flow of contaminated air out of the OR
through only one outlet. A designated workflow should also
be established with coordination of the staff while allocating a
separate anesthesiologist for the designated OR with the
allocation of a separate area for donning and doffing of PPE as
recommended by the CDC [18]. Furthermore, strict infection
control practices and decontamination procedures including
routine checks and cleaning of the anaesthetic machines and
powered air-purifying respirator [PAPR] sets are necessary
[14]. Where feasible, it is advised to discard the anaesthetic
breathing circuit and the canister of soda lime to avoid
potential cross-contamination [19]. High-efficiency
particulate air filters [HEPA] should be used in the anaesthetic
machine at the patient's end and between the anaesthetic
machine and the expiratory limb of the circuit [14]. The
surfaces of electronic appliances coming into frequent contact
with staff can be covered with plastic wrap for the ease of
decontamination [14].
Measures such as risk assessment and serology testing of
members of the teams working in the OR should be done [20].
Additionally, surgical sections should be ideally divided into
two categories, a dedicated section for positive patients which
only needs minimum OR and surgical staff and another
section dedicated for emergency surgery and urgent
oncological surgery and depending on the risk assessment, for
other routine surgeries in COVID-19 negative patients [21].
Environmental sanitization, proper waste disposal and linen
management after every procedure should be carried out
adequately. Maintaining hygiene should be the responsibility
of all the individuals of the team. Single use contaminated
material should be discarded, and reusable material should be
decontaminated and disinfected conforming to the
institutional protocols. Wearing full PPE is a must during
sanitizing procedures. A dedicated area should be assigned for
disposal of waste, and appropriate PPE should be worn in
transporting and handling such waste. They should not be
placed on floors but in dedicated containers and immediately
sent for cleaning minimizing the time left outside the OR [17].
The cleaning of surgical equipment used in procedures of a
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COVID-19 positive or suspected patient should be done
separately from other surgical equipment [22].
Elective surgery during the COVID-19 pandemic
Due to the impact of the pandemic on the health system,
surgeons witnessed a dramatic change in their practice with
decreasing elective surgeries at the outset. General surgeons
seemed mostly affected by this due to the diverse procedures
they perform. Many countries have imposed regulations
limiting elective surgeries to make their acute care facilities
function at maximum capacity [23, 24]. Despite the
frequently changing guidelines, individual decisions should
be taken considering the situation in the locality and
consulting an expert panel not limited to surgeons but
including nurses, resource managers, hospital administration
and epidemiologists. Furthermore, it is important to identify
the trajectory of the local COVID-19 disease in guiding these
recommendations [25].
A joint guideline had been released with the collaboration of
the American College of Surgeons, American Society of
Anaesthesiologists, Association of Perioperative Registered
Nurses, and the American Hospital Association on resuming
elective surgery after the COVID-19 pandemic in the USA.
The timing of reopening should be after a sustained reduction
of the rate of detecting new COVID-19 cases with the
hospitals are no longer using crisis standards of care. They
also should have adequate staff, ICU beds, PPE, ventilators
and other medical supplies. Patient and staff testing should be
freely available and proper protocols should be in place for
handling positive patients and staff. Prioritization of cases
should be done with a scoring system with identification of
essential health care staff for the procedures and their
willingness to comply with the increased workload. Strategies
should be in place for the phased opening of ORs after
identifying the capacity goals. Further, the guidance
recommends having institutional guidelines for the five
phases of surgical care; preoperative, immediate
preoperative, intraoperative, postoperative and postdischarge care planning ensuring the safety of patients and
staff. It also emphasises on keeping records to reflect and reevaluate. It is further recommended to expect and be ready for
a possible second wave of infection and has plans in hand for
risk mitigation [26].
Emergency surgery during the COVID-19 pandemic
Emergency surgical care during the pandemic could be
unrelated or directly related to COVID-19. In one hand,
emergency surgery may be needed in patients admitted with
COVID-19, especially in the ICU they are prone to develop
mesenteric ischemia, perforation of hollow viscera and acute
limb ischemia [15]. On the other hand, there may be patients
with acute surgical problems unrelated to COVID-19
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requiring emergency surgery who have concurrent COVID19 infection [15].
According to the guidelines by the American College of
Surgeons, emergency surgical procedures should be
undertaken if delaying would likely prolong hospital stay or
cause potential harm to the patient. Furthermore, it states that
certain surgical conditions may be managed non-operatively
or if necessary, in an outpatient setting if possible. These
include acute thrombosed haemorrhoids, superficial perianal
abscesses, superficial and localised soft tissue infections,
uncomplicated appendicitis and symptomatic cholelithiasis.
It is advisable to opt for non-surgical interventions [i.e.
radiological] in conditions such as acute pancreatitis
complicated with necrosis while emergency surgery is
mandated in conditions including bowel perforation,
intestinal ischemia, and strangulated hernias [27].
Despite the threats posed by the pandemic, trauma patients
will require urgent life-saving interventions. This pandemic
has hindered the ability of trauma care centres to provide care
for the critically injured. Guidelines have been issued on the
management for trauma centres during the pandemic. The
American College of Surgeons Committee on trauma had
proposed a planning process which involves regional
planning, hospital planning involving the considerations on
ICU capacity and capabilities and training of staff ensuring
the protection of both staff and patients.
Furthermore, they recommend strategies that should be
implemented at the point of care. The trauma bay should
determine a patient's COVID-19 status by an assessment of
their symptoms and, droplet and contact precautions should
be followed for all patients. The OR should work based on the
hospital policy for COVID-19 patients preventing any delays.
The hospital should be aware of its ICU capacity and the
availability of ventilators. Proper management of limited
resources such as blood products and PPE should be done,
and hospital policies should be implemented in preserving
these. Setting up restrictive transfusion strategies in the ICUs
for blood products and encouraging blood donation in the
community should be done to conserve and ensure the
availability of blood [28].
Conclusions and Recommendations
The COVID-19 pandemic had caused a paradigm shift in the
health sector. It has made a dramatic impact on the
professional commitments of surgeons in their diverse
specialities. Preventing infection in a high-risk work setting
and providing optimum care to the patients by managing
limited available resources in the facility is challenging. To
face this challenge, modifications in infrastructure, strict
healthcare policy changes and solid infection control
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strategies need to be implemented. This should be done with
the involvement of multiple stakeholders including surgeons,
anaesthetists, nurses and support staff. Aligning interests of
all parties is essential in providing unhindered care at the
patients' best interest minimising the risk of viral transmission
to other patients and healthcare workers.
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