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Abstract: The novel coronavirus disease 2019 (COVID-19) epidemic broke out in 2019, it is highly
contagious, and the infection rate among medical staff is high. The management of infection prevention
and control during emergency surgery of COVID-19 patients has been outlined and the perioperative
infection management checklist for emergency surgery of COVID-19 patients has been summarized and
validated. There have been 13 emergency surgeries performed on COVID-19 patients at our hospital during
this time. Two cases were cured and discharged, and the others were discharged after improvement and
transferred to further rehabilitation, 30-day mortality of the emergency surgical is 0%. Once the emergency
surgery protocol in the hospital is successfully established, emergency surgery can be performed as soon as
the surgical planning decision is made, and the operating room can be prepared for use at any time. The
incidence of surgical site infection (SSI) was largely higher than that of ordinary patients in the same time;
however, the successful implementation of emergency surgery for COVID-19 had positive significance
in reducing the incidence of death, risk of bleeding, and hypoxia. The current cumulative cure rate of
COVID-19 in our hospital is 98%, patient mortality rate is 0%, and the incidence of COVID-19 infection
in medical staff is 0%. The emergency surgical infection management checklist is feasible and effective in
guiding the preoperative and intraoperative surgical procedures.
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Introduction
Thresholds for surgery during the SARS-CoV-2 pandemic
should be higher than during normal practice, Mortality and
pulmonary complications in patients undergoing surgery
with perioperative SARS-CoV-2 infection study show the
30-day mortality of SARS-CoV-2 infection patients were
23.8% (1). To date, the number of patients infected with
highly contagious coronavirus disease 2019 (COVID-19)
continues to increase rapidly. It has been identified as a
Class B infectious disease and further managed as a Class
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A infectious disease by the Chinese government (2). The
coronavirus can be transmitted via direct contact and
person-to-person transmission of respiratory droplets (3),
and it has a mean incubation period of 6.4 days (4). It
poses a great concern to global health (5). At present, the
mortality rate of COVID-19 in China is 2.3%, which
is much less than the 9.6% for severe acute respiratory
syndrome (SARS) or the 34.4% for Middle East respiratory
syndrome (MERS) (6), but higher than that of seasonal flu,
which is less than 1%.
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Table 1 The incision infection rate in 13 surgery patients with
coronavirus disease 2019 (COVID-19) at the First Affiliated
Hospital, Zhejiang University
All patients

Incision
infections

P value

Clean (class I)

3

0

>0.05

Clean-contaminated
(class II)

5

1

Contaminated (class III)

0

0

Dirty/infected (class IV)

0

0

Interventional operation
incisions

5

0

DSA room

8

1

Negative pressure room

4

0

Bedside

1

0

Less than 1 hour

5

0

1–3 hours

5

1

More than 3 hours

3

0

Type of surgical incision*

Operation room
>0.05

Operation time
>0.05

* incision classification according to the guidelines for surgical
site infection prevention and control technology (2010)
classification of incision. DSA, digital subtraction angiography.

patients with bilateral lung consolidation (Table 1) Two cases
were cured and discharged, and the others were discharged
after improvement and transferred to further rehabilitation,
30-day mortality of the emergency surgical is 0%.
We summarized the main process order list of the
emergency surgery, clinical departments and surgical
nurse to check items by items, including operating rooms
and supplies, staff training, transit routes, protective
measures, air disinfection, operating room environment
etc.; guidelines for perioperative infection Prevention
and control measures. IPC department followed up the
whole process, verified each patient. the pre-operative and
post-operative emergency COVID-19 surgical infection
management checklist to ensure successful emergency
COVID-19 surgery, a checklist also helps avoid negligence
of all aspects of surgical prevention and control as much as
possible, not only by having adequate protection measures
but also by preventing the spread of coronavirus in all
processes to ensure healthcare workers’ safety (Tables 2,3).
All procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013). The study was approved by
ethics board of People’s Hospital of Wuhan University
(NO.: WDRY2020-K175). Each patient admitted to the
hospital with a relevant agreement signed, and the hospital
agrees to protect the data privacy.
Discussion

As the number of COVID-19 patients increased in
early January 2020 in Zhejiang, our hospital became a
center for COVID-19, especially for the treatment of
severe cases within the Zhejiang Province, on account of
our multidisciplinary treatment team and the geographic
advantage of being distant from the central area and
residential districts.
A total of 105 confirmed cases had been admitted to our
hospital as of 23 March 2020, of which 75% were critically
ill, most were elderly and presented with comorbidities
such as hepatic and renal failure, poor heart function,
gastrointestinal bleeding, and malignancies, which made
treatment challenging. During hospitalization, a total of 13
temporary or urgent surgeries including emergency cesarean
section, emergency intervention hemostasis, emergency
endoscopic retrograde cholangiopancreatography (ERCP),
temporary pacemaker installation, coronary stent, and
emergency colon tumor resection has been performed,
as have 2 whole-lung transplantation surgeries to rescue
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Emergency preparations for the operating room
In addition to a negative-pressure operating room being
necessary, a digital subtraction angiography (DSA)
room should also be prepared. Critically ill patients with
COVID-19 may develop multiple organ failure, many
elderly inpatients with comorbidities can deteriorate rapidly.
Steroid therapy may be needed to relieve cytokine storms,
which may cause gastrointestinal bleeding, especially in
patients treated with extracorporeal membrane oxygenation
(ECMO).
If bleeding cannot be controlled endoscopically, DSA
may be required in a state of emergency. Our emergency
DSA hemostatic surgery has achieved excellent outcomes,
a total of 8 cases successfully underwent operations in DSA
room. The DSA interventional therapy has advantages
of being safe and reliable, causes little injury or pain, is
widely indicated, has significant effects, and no absolute
contraindications.
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Table 2 Pre-operation emergency coronavirus disease 2019 (COVID-19) surgical infection management checklist (Zhejiang COVID-19
operation prevention and control experience)
Checklist

Content

□ Operating room prepared

□ Negative-pressure operating room
□ DSA room
□ Standard non-negative-pressure operating rooms
□ Sufficient PPE supplies (all staff including doctors, nurses, and anesthesiologists should don
positive-pressure head coverings in the operating room)

□ Staff training

□ COVID-19 knowledge training
□ Use of PPE
□ Assessment PPE operating exam

□ Procedures determine

□ Which operating room
□ Route of patient transfer
□ How and where to don and doff PPE
□ Route to collect and transport specimens
□ Disinfect fabrics and reusable equipment
□ Clean environment
□ Air disinfection and ventilation

□ Air management

□ Negative-pressure
□ Air sterilizer in non-negative-pressure rooms

□ Surgical procedures

□ Chinese guideline for the prevention of surgical site infection*

*, all the surgical preoperative and intraoperative procedures follow the Chinese guideline for the prevention of surgical site infection same
as the ordinary elective surgery patients. PPE, personal protective equipment.

Staff training and personal protective equipment
According to the 6th edition of the Coronavirus Pneumonia
Prevention and Control Program of China, personal
protective equipment (PPE) including disposable caps,
N95 medical masks, disposable gowns, gloves, all-inclusive
goggles or face masks, and protective clothing should be
available for adequate emergency supplies. The main mode
of COVID-19 transmission is via respiratory droplets and
contact, aerosol transmission is possible with prolonged
exposure to high concentrations of aerosols in a relatively
closed environment. Other transmission routes need to be
clarified (7). During surgery, staff must wear a full set of
protective clothing and N95 mask, and a positive-pressure
head cover should also be used.
During the viral pneumonia epidemic, the hospital
Infection Prevention and Control (IPC) department will
train all employees throughout the hospital network via
mobile phone educational software, repeated intensive
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face-to-face and personalized training for various staff, and
ensure that every employee is familiar with the guidelines
and documents about COVID-19 issued by the government
of China. The head of every department is responsible
for internally implementing training and transmission of
relevant information.
Every staff member who enters the isolation ward
needs to be trained in PPE and assessed by the Infection
Prevention and Control (IPC) department. Staff are
repeatedly shown videos about donning and doffing
protective clothing, and emergency surgical personnel are
required to dedicate time to improving their protection
training.
Developing procedures for emergency surgical infection
management
The IPC department has published multiple documents
based on national standards and guidelines, including how
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Table 3 Post-operation emergency coronavirus disease 2019 (COVID-19) surgical infection management checklist(Zhejiang COVID-19
operation prevention and control experience)
Checklist

Content

□ PPE

□ Use proper PPE during final disinfection (disposable caps, N95 medical mask, protective clothing,
double gloving, all-inclusive goggles or face masks)

□ Medical waste

□ Airtight medical waste collection
□ 3–4 layered bags; collect and tighten, place in transfer case
□ Spray disinfectant outside case

□ Infectious fabrics

□ Closed and airtight transportation to the washing center
□ High temperature disinfection or chlorinated immersion
□ Soluble bag is the best option

□ Clean and disinfect

□ Wipe all the surface of the floor, table, medical equipment
□ Surgical instrument send to the Disinfection Supply Center after preliminary disinfection
□ Use 75% alcohol or chlorine-containing disinfectant

□ Air conditioning system

□ The closed air conditioning system is necessary
□ Open if independent negative system
□ Disinfected for 1h with ultraviolet irradiation or hydrogen peroxide
□ The room was shut for at least 2 h
□ Ventilate

□ Staff isolation

□ Surgical staff were isolated and observed if necessary
□ Regular nucleic acid test

□ Assessment

□ Check the list
□ Restock supplies for the next emergency surgery

PPE, personal protective equipment.

to don and doff protective equipment, transfer patients
for examinations, collect and transfer patient specimens,
disinfect fabrics and reusable equipment and goods, keep
the environment clean, and so on. All departments are
required to strictly adhere to the stipulated procedures.
Surgical specimens are placed individually in doublelayer bags, then in a special specimen transfer box, a
“biohazard” label will be fixed to the outside of the box, and
then sent to the pathology department after surgery.
All relevant surgery departments will participate in a
pre-operative discussion, conduct field inspections, and
perform simulation exercises on the routes used for surgical
personnel, patients, and goods and equipment. A complete
emergency plan is devised through thorough consultation
with the specialist. Various conventional standards of pre-,
intra-, and post-operative infection prevention and control
measures are implemented. For example, according to the
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2015 Guidelines for Organ Donation in China, patients
with COVID-19 who meet lung transplantation indications
through comprehensive evaluation can be immediately
treated for lung transplantation, if there is a suitable donor
for voluntary organ donation. more than ten hours of
operation need to improve each surgical procedures.
Final disinfection and staff isolation
After surgery, the operating room will undergo thorough
disinfection including the medical waste, infectious fabrics,
medical equipment, and so on. All surfaces, including floor,
operating table, and instrument trays are wiped clean and
disinfected. Final disinfection is executed according to the
checklist.
Despite surgical staff having adhered to strict protective
protocols, a full two 7 days of isolation observation in
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separate building is required. A nucleic acid test must be
returned negative in order to allow resumption of general
duties after two 7 days.

Simultaneously, rehabilitation therapists offered bedside
rehabilitation assessment and rehabilitation exercise every
day to promote functional recovery and patients confidence.

Surgical site infections (SSIs)

Chinese COVID-19 diagnosis and treatment protocol

SSIs occur at the incision site and/or deeper underlying
tissue spaces and organs within 30 days of a surgical
procedure (or within 90 days for surgeries involving
implantation of prosthetic material (8).
SSI is the most common and highest associated health
care infection (HAI) in low - and middle-income countries,
with an overall incidence of 11.8% (1.2–23.6%). In highincome countries, the incidence of SSI is 1.2–5.2% (9,10).
The procedure of emergency surgery for patients
with COVID-19 follows the requirements of the
Chinese guidelines among numerous evidence-based
recommendations for prevention of preoperative and
intraoperative SSIs (11,12).
Out of 13 patients undergoing emergency surgery for
COVID-19, SSi occurred in 1 patient, with an infection rate
of 7.6%. The incidence of SSI was significantly higher than
that of ordinary patients in the same time in the hospital,
which was 0.14% (12 of 8,314 ordinary elective surgery
patients in our hospital). The SSI rate of surgical incision
class II in patients with COVID-19 surgery was 20%, which
was significantly higher than of elective surgery (0.15%, 6
of 4,304 ordinary elective surgery patients in our hospital
during same time).
Thresholds for surgery during the COVID-19 pandemic
should be higher than during normal practice, particularly
in men aged 70 years and older. Consideration should be
given for postponing non-urgent surgical procedures and
promoting non-operative treatment to delay or circumvent
the need for surgery (1).
However, the successful implementation of emergency
surgery for COVID-19 has had positive significance in
reducing the incidence of death in patients with COVID-19
by improving emergency treatment ability in our hospital.

China has continuously updated and revised the COVID-19
Diagnosis and Treatment Protocol, Version 1 to Version 8,
and the Prevention and Control Protocol, Version 1
to Version 7 (2), with the understanding of the disease,
summarizing previous experience and referring to the
guidelines of the World Health Organization and other
countries. Adhere to the principle of prevention first, the
combination of prevention and treatment, timely detection,
rapid disposal, precise management and control, effective
treatment, to prevent the import of overseas rebound within
China; Emphasis on reducing morbidity and mortality;
Emphasis on rehabilitation technology treatment, the
role of Chinese medicine. These latest and most effective
programs have played an essential role in guiding clinical
practice.
The shedding of viral RNA nucleic acid should
be combined with antibody serology, aetiology test,
iconography, clinical symptoms，comprehensively evaluate
the patient’s condition, and adjust the treatment and
prevention control measures. Two weeks’ quarantine for
discharged patients was required, and a regular following up
was also needed come from the Zhejiang experience.

Psychological care and rehabilitation exercise
The Multi-Discipline Team (MDT) expert team at
our hospital has interviewed each patient every day to
determine the treatment plan. Anxiety and fear were
common in patients with COVID-19 (13). Psychologist
dynamic assessed critically ill patients every day and gave
timely intervention to prevent the psychological crisis.

© Annals of Palliative Medicine. All rights reserved.

Summary
Since 26 January 2020, 30 provinces have initiated level
1 public health responses to control COVID-19, and it
is crucial to accelerate the development of vaccines and
drugs to defeat COVID-19 (14). It is vital to implement
aggressive infection control measures to prevent the spread
of COVID-19 via human-to-human transmission (15).
Public health authorities need to continuously monitor the
developing situation (16).
As a fixed-point hospital that receives and treats
COVID-19 patients in the province, all hospital staff play
a critical role in infection prevention and control. As of 23
March 2020, the cumulative cure rate of COVID-19 in our
hospital is 98%, the patient mortality rate is 0%, and the
incidence of COVID-19 infection in staff is 0%.
The DSA interventional surgery is the highest
emergency surgery for severe COVID-19 patients, the
average operation time is about 1.5 h, and emergency
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surgery for COVID-19 patients in the hospital has
been successful and reduced patient deaths. Alongside
following the pre-operative and post-operative emergency
COVID-19 surgical infection management checklist, IPC
staff have conducted a quality inspection and supervision
after every emergency surgery, provided necessary feedback,
and every emergency surgery has been satisfactory after
following the checklist. The emergency surgery is able to
performed promptly following surgical planning decisions
and the operating room is ready for use at any time. The
preparation time for emergency treatment, especially preoperative preparation time has been minimized while the
risk of bleeding and hypoxia of patients has also reduced.
The Zhejiang COVID-19 operation prevention and control
experience checklist has shown feasibility and is effective
when accompanied with the surgical preoperative and
intraoperative procedures guide.
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