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Abstract
The outbreak of coronavirus disease 2019 (COVID-19) 
caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) has spread to more than 100 countries. 
Children approved to be susceptible to SARS-CoV-2 
infection. Preventing and controlling the epidemic while 
ensuring orderly flows of pediatric surgery clinical work 
has proven to be a big challenge for both patients and 
clinicians during the epidemic. Based on the transmission 
characteristics of SARS-CoV-2 and the requirements for 
prevention and control of COVID-19, the authors proposed 
some concrete measures and practical strategies of 
managing emergency, limited-term, and elective pediatric 
surgeries during the epidemic period.

The epidemic of a novel coronavirus infec-
tionhas spread to more than 100 countries. 
On January 31, 2020, the World Health 
Organization (WHO) announced that the 
outbreak of the new coronavirus constitutes 
a “public health emergency of international 
concern (PHEIC)”. On February 11, 2020, the 
International Virus Classification Commis-
sion named this virus severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2).1 
On the same day, WHO named the disease 
caused by SARS-CoV-2 infection as corona-
virus disease 19 (COVID-19).2 On January 
20, 2020, the National Health Commission 
of China categorized COVID-19 as a Class 
B infectious disease but administered it as a 
Class A infectious disease.3 Many countries 
and regions were involved in this epidemic 
and the number of infected cases continues 
to increase. Some countries and regions 
implemented very stringent prevention and 
control measures. Preventing and controlling 
the epidemic while ensuring the orderly 
flows of pediatric surgery clinical work has 
proven to be a big challenge for both patients 
and clinicians during the epidemic period. 
Several publications that introduced the 

prevention strategies for surgical operations 
during the COVID-19 epidemic have been 
launched.4–6 Because children are suscep-
tible to SARS-CoV-2,7–9 several diagnostic 
guidelines or consensuses for children were 
published.9–16 However, thus far, no publica-
tions providing systemic suggestions or strat-
egies for prevention of COVID-19 in the field 
of pediatric surgery have been identified.

Based on the “Technical Guidelines for 
the Prevention and Control of New Corona-
virus Infection in Medical Institutions (First 
Edition),”17 “Diagnosis and Treatment Plan 
on the New Coronavirus inflicted pneumonia 
(Sixth trial edition, revised)”2 (both released 
by the National Health Commission of 
China), “Recommendations for the Preven-
tion and Control of General Surgery in the 
Background of New Coronavirus Outbreak,”6 
and other relevant latest reports, we propose 
the following control measures and prac-
tical strategies for pediatric surgery practice 
during the COVID-19 epidemic.

Clinical characteristics of COVID-19 in 
children
Epidemiological characteristics9 12

Patients with COVID-19 infection are the 
primary sources of infection, but the incuba-
tion period patients and patients with asymp-
tomatic infection are also sources of infec-
tion. The transmission is mainly through the 
respiratory tract, by droplets when patients 
cough, speak loudly, or sneeze. The virus can 
also be transmitted through close contact 
(such as touching the mouth or nose, or 
conjunctiva by contaminated hands). Aerosol 
and fecal-oral transmission remain to be 
confirmed. In addition, it is currently uncer-
tain whether the virus can be transmitted 
through mother-to-child vertical transmission 

http://bmjopen.bmj.com/
http://orcid.org/0000-0003-4284-3594
http://crossmark.crossref.org/dialog/?doi=10.1136/wjps-2020-000122&domain=pdf&date_stamp=2020-05-15


2 Tang D, et al. World Jnl Ped Surgery 2020;3:e000122. doi:10.1136/wjps-2020-000122

Open access

or through breast milk. The population is generally 
susceptible. The elderly and those with basic diseases 
are prone to severe symptoms and complications when 
infected. Infants and young children are likely to have 
mild symptoms when infected.

Clinical manifestations and subgroups9 12 18

The incubation period is 1–14 days, and most commonly 
3–7 days. Fever and coughing are often observed, as well 
as fatigue, myalgia, stuffy nose, runny nose, sneezing, sore 
throat, headache, dizziness, nausea, vomiting, abdom-
inal pain and diarrhea. Blood routine leukocyte counts 
and absolute lymphocyte counts are mostly normal. The 
lung image is characterized by ground glass shadow 
on the outside of the lung. Mild manifestations mainly 
show acute upper respiratory infections, including fever, 
fatigue, myalgia, cough, sore throat, runny nose, and 
sneezing. While physical examination reveals congestion 
in the pharynx, no positive signs exist in the lungs. Some 
children may have no fever or may have only digestive 
symptoms such as nausea, vomiting, abdominal pain, and 
diarrhea; the common cases show symptoms of pneu-
monia, frequent fever, and cough, and mostly dry cough 
followed by sputum cough. Some may have wheezing, but 
no obvious hypoxia such as shortness of breath. Lungs can 
hear sputum or dry snoring and/or wet snoring. Some 
children did not have any clinical symptoms and signs, 
but chest CT showed lung lesions, which were diagnosed 
subclinical. Most cases with children are mild or subclin-
ical; severe cases show early respiratory symptoms such as 
fever and cough and can be accompanied by gastrointes-
tinal symptoms such as diarrhea. This usually progresses 
around one week. Patients have difficulty breathing, have 
central cyanosis, or do not take oxygen hypoxic manifes-
tations such as inferior pulse blood oxygen saturation 
<0.92; critically ill cases can progress rapidly to acute 
respiratory distress syndrome (ARDS) or to respiratory 
failure and also may develop shock, encephalopathy, 
myocardial injury or heart failure, coagulopathy, acute 
kidney injury, and other multiple organ dysfunctions, 
which can be life threatening.18

Criteria for the diagnosis of suspected and confirmed cases 
in children12

Suspected cases: with any one of the following epidemio-
logical histories and any two of the clinical manifestations, 
diagnosis can be made. Epidemiological history: (1) trav-
eling or living in areas with continuous local transmission 
cases within two weeks before the onset; (2) contact with 
patients in fever or with respiratory symptoms from areas 
with continuous local transmission cases within two weeks 
before the onset; (3) have a history of close contact 
with confirmed or suspected cases of COVID-19 within 
two weeks before the onset of disease; (4) have clustering 
onset: in addition to this child, there are other patients 
with fever or respiratory symptoms, including suspected 
or confirmed COVID-19 cases; (5) babies given birth by 
pregnant women with suspected or confirmed neonatal 

COVID-19. Clinical manifestations: (1) fever, fatigue, dry 
cough, some children may have no fever or low fever; 
(2) above-mentioned imaging manifestations; (3) white 
blood cell count is normal or decreased in the early stage 
of onset, or the lymphocyte count is reduced.

Confirmed cases: suspected cases can be diagnosed if 
they meet any of the following pathogenic test results: 
(1) real-time fluorescence PCR detection of SARS-CoV-2 
nucleic acid samples in throat swabs, sputum, stool, or 
blood; (2) above-mentioned sequencing and known virus 
genes SARS-CoV-2 are highly homologous; the above 
specimens were isolated and cultured to SARS-CoV-2 
particles.

Basic classification of pediatric surgery and principles of 
admission during the COVID-19 epidemic
Emergency surgery is a surgery that should be performed 
immediately after examination and evaluation of life-
threatening diseases, such as severe trauma, acute 
abdominal disease, and testicular torsion. Even if a child 
has been diagnosed or suspected with COVID-19, the 
surgery should be performed in the designated hospital 
under the effective protection (see below). If pediatric 
surgeons are not available in the designated hospital, 
pediatric surgeons from other hospitals can conduct the 
operation after obtaining permission in the designated 
hospital.

Limited-term surgery, a surgery which should be 
conducted in a limited time, is carried out to treat severe 
or rapidly progressive diseases, including advanced 
cancers, biliary atresia, and giant hydronephrosis with 
developing kidney function continues declining. If 
a patient is diagnosed, or suspected with COVID-19, 
the operation can be postponed appropriately. The 
operation should be scheduled once the two results of 
nucleic acid tests are negative after two weeks or once the 
COVID-19 expert group has confirmed the exclusion or 
recovery. However, it is still recommended to perform 
the operation under essential protection (see below). If 
the suspected case is ruled out or if the local epidemic 
situation has been effectively controlled, it is recom-
mended that these patients receive operations in batches 
under certain protection. Meanwhile, a prearranged 
planning should be prepared in the event that patients 
which received operations develop clinical symptoms and 
signs of COVID-19 postoperatively. Once these patients 
are confirmed or highly suspected by radiological exam-
ination and nucleic acid test, person in close contact with 
the patients should be effectively traced and isolated, and 
operation rooms should be disinfected. In that way, the 
risk of COVID-19 transmission can be highly minimized.

Elective surgery is performed for diseases that can be 
arranged after months or even longer without serious 
outcomes, such as incarcerated inguinal hernia or hypo-
spadias. To avoid the risk of COVID-19 transmission, it is 
recommended that these surgeries should be postponed 
until the outbreak is under control.
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Outpatient management of pediatric surgery6 15

According to the epidemic characteristics of COVID-19 
and the experience accumulated in clinical practice, 
some patients can be infected but not present with symp-
toms. A few parents may conceal the history of coming 
from an affected area or of contact with patients with 
COVID-19; therefore, the protective work of COVID-19 
is still significant.

Outpatient personnel protection: outpatient personnel 
including patients and their dependents, clinical staff, 
cleaners and persons may in the outpatient hall. Pretreat-
ment education should be strengthened by the official 
website, WeChat public account, outpatient hall and 
other channels; moreover, one dependent accompany 
policy is carried out these days. Patients with respira-
tory symptoms, fever, or the history of close contact 
with patients with COVID-19 within 14 days should be 
referred to the COVID-19 specialist clinic. Patients and 
dependents are advised to wear masks and observe the 
clinic order. Clinical staff and cleaners should carry out 
the following protective measures such as wearing work 
apparel, surgical masks or N95 masks, disposable round 
caps, and gloves.19

Outpatient equipment and environmental disinfec-
tion:20 there are few invasive examination equipment in a 
surgical outpatient clinic. However, the attention should 
be paid to the disinfection of the surface of relevant 
instruments and equipment, including tables and chairs, 
examination beds and other items. It is recommended to 
use sodium hypochlorite disinfectant to wipe the tables, 
chairs, and surface of the things used before and after the 
outpatient treatment. The purification of the air in the 
outpatient clinic is mainly based on ventilation. However, 
the natural ventilation of clinic is somewhere unavail-
able. Thus, mechanical ventilations are recommended 
in the units where conditions permit. Attention should 
be paid to the regular cleaning of ventilation equipment. 
After daily clinic work, ultraviolet irradiation or ultralow 
volume spraying should be used to thoroughly disinfect 
the clinic places.21 22

Distinguishing patients with COVID-19 before admis-
sion (including dependents): during the COVID-19 
epidemic, expect the routine pediatric surgical informa-
tion, we should also inquire about the patient’s epide-
miological history in detail, especially the contacting 
history of patients and dependents children with people 
from COVID-19 epidemic area and whether there are 
suspected or confirmed cases in their community, and so 
on. We should pay more attention to children with history 
of contact. Meanwhile, the presence of fever, dry cough, 
and dyspnea are observed. Blood test and chest imaging 
examination are listed as routine examinations. Any 
abnormality, the expert group of COVID-19 diagnosis, 
and treatment should be consulted immediately. No 
missing case of COVID-19 diagnosis is recommended as 
far as possible. Actually, some pediatric surgical diseases 
have similar clinical manifestations, especially the 
infectious diseases, outpatient physicians should check 

carefully. If patient performs suspicious manifestations, 
they should be transferred to a fever clinic in accordance 
with the protection principle. Once the suspected or 
confirmed diagnosis is made, the patient should be quar-
antined, treated, and reported immediately according to 
regulations.

In-patient area protection9 21 22

Admission of the emergency patients with confirmed or 
suspected infection of COVID-19
The technical guidelines for the prevention and control 
of COVID-19 infections in medical institutions (first 
edition) must be conducted strictly.17 So far, the isolation 
wards have already been set up in the designated hospi-
tals according to the National standards requirements 
which including the building layout, routine procedures, 
and contacts, droplet, airborne isolation precautions, 
and so on. Critically ill children should be admitted in 
the isolated intensive care unit (ICU) or in the isolated 
wards equipped with monitoring and rescue facilities. 
Mixed treatment with other sick children suffered from 
non-COVID-19 is not allowed. Medical staffs should 
strictly obey the principles of personal protective equip-
ment use.17 The children diagnosed or suspected with 
COVID-19 should be placed in the specific isolated 
wards, no matter what surgical specialties disease they 
have. Perioperative management should be completed 
jointly with various specialized surgeons and with physi-
cians and nurses from the isolated wards. In this situa-
tion, it is recommended to choose shorter duration as a 
priority in the surgical approach to minimize contact with 
the patient and to reduce the risk of cross infection. For 
instance, if the surgeon considered that the duration of 
open surgery is shorter than that of laparoscopic surgery 
according to his own experience, open surgery should be 
chosen accordingly. In addition, open surgery requires 
simpler surgical instruments, shorter preparation time, 
and easier postoperative sterilization as compared with 
these for laparoscopic surgery.

Admission of the patients preliminary excluded the possibility 
of COVID-19 infection
An examination of the National and Provincial Health 
Commission official websites shows that there are no 
guideline documents or recommendations for the 
patients receiving limited-term surgery with initially 
exclude of COVID-19 infection or precautions to prevent 
transmission of infectious agents. Thus, the proposal 
of the article mainly refers to “Guideline for infection 
control for H1N1 influenza in health care.”23

Ward protection: (1) partition isolation: to avoid cross 
infection of hospitalizing children or their accompa-
nying parents in COVID-19 incubation period or with 
asymptomatic infection within wards, it is recommended 
that all the rooms in the ward should be set as a single 
bed during the epidemic period. If the conditions are 
limited, >1 m spatial separation between beds is advised in 
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shared rooms according to the precaution management. 
(2) Proper air and floor disinfection: natural ventilation 
by opening windows twice a day, at least one hour each 
time in the rooms where patients were placed; ultraviolet 
disinfection once or twice a day, at least 30 min each time 
in empty room. Doors and windows are closed during 
the disinfection and after disinfection, and windows are 
opened for ventilation. For windowless rooms or storage 
rooms, regular mechanical exhaust and ultraviolet disin-
fection are required. The ventilation should be ensured 
in recovery room for 24 hours by exhaust equipment. 
The frequency of ultraviolet disinfection changes from 
once a day to twice a day for dressing rooms, treatment 
rooms and recovery rooms. Disinfectant with effective 
chlorine in concentration of 1000 mg/L can be wiped 
or sprayed twice a day on the floor and in the corridors 
of the ward. Wet cleaning shall be kept during ground 
wiping, and disinfection shall be carried out promptly in 
case of pollution. (3) Proper cleaning and disinfection 
of surfaces in patient-care areas: the surfaces frequently 
touched by children and their parents in the ward (such 
as bedrails, headboard, bedside tables, pagers, monitors, 
doorknobs, and so on) should be disinfected with effec-
tive chlorine containing disinfectant using a concentra-
tion of 1000 mg/L for 30 min every day and then wiped 
by clean water. Corrosion-susceptible items are steril-
ized by wiping with 75% ethanol twice. Thermometers, 
stethoscopes, sphygmomanometers, and other medical 
equipment (such as goggles without obvious pollution) 
should be disinfected with 75% ethanol twice after use. 
(4) Medical staff precautions: medical staffs are at risk 
of cross infection as they need to face many people, 
including the patients, their parents, and other medical 
staff. All departments of a healthcare should educate 
and train healthcare personnel on the principles and 
recommended practices of COVID-19 Standard Precau-
tions. Reasonable shift arrangement and shift system 
implementation are also required. Medical staffs should 
self-monitor whether they have fever, dry cough, fatigue, 
and other symptoms and should report their status to the 
relevant departments of healthcare daily. If any associ-
ated symptoms are present, essential monitor and isola-
tion procedures should be performed as soon as possible. 
Healthcare personnel should wear appropriate personal 
protective equipment, such as surgical mask, goggles, face 
shield, disposable caps, gloves, before carry out routine 
medical work. Precautions should be strictly observed 
according to “The technical guidelines for the preven-
tion and control of the new coronary virus infections 
in medical institutions (first edition)” when healthcare 
workers perform the procedures such as change dressing, 
remove drainage or change ostomy bag and expose to 
patients’ blood, body fluids or excretions. Proper hand 
washing is effective precaution in preventing transmis-
sion of viruses. Healthcare personnel should abide by the 
principles of hand hygiene before and after having direct 
contact with patients and after removing gloves.24 (5) 
Precautions for non-healthcare professionals. Gatherings 

of many non-healthcare professionals increase the trans-
mission risk of infectious agents in surgical wards. Thus, it 
is crucial to strengthen the precautions for patients, their 
parents, accompanying persons, and the cleaning staff. 
Health education for hospitalized children and their 
parents should be strengthened in each department, and 
patients’ parents need to sign the “Commitment for the 
special epidemic notification” before admission. Only one 
parent was recommended to accompany the children, 
and any visitor should be refused. Patients and accompa-
nying family members should reduce their activity space 
to lessen the transmission risk. Wearing a mask is neces-
sary in the ward public area. When coughing or sneezing, 
one’s month and nose need to be covered with a tissue 
or with one’s elbow. Washing hands and disinfection is 
required after contact with respiratory secretions, before 
meals, and after toileting. Keep the room ventilated. 
The temperature of the patients, their parents, and the 
cleaning staff need to be measured twice a day, and any 
associated symptom should be reported to the special 
medical professional, such as fever, cough, or fatigue.

Perioperative protection6

Protection for confirmed or suspected children who need 
emergency surgery
Preoperative preparation: wearing warning signs and surgical 
masks is required for patients and their accompanying 
parents consistent with hospital uniform management 
rules; medical records should be marked with warning 
labels. A negative pressure transfer vehicle should be 
used to deliver the patients with responsible physician 
wearing protection gear to the special isolation zone, 
which is set up by operating room, through the special 
passageway and elevator to avoid contamination of the 
operating room. (1) Operating room preparations: the 
operation should be carried out by less participants in 
the designated negative pressure or special operating 
room designed for infection with conspicuous signs 
posting at the door. And the entry and exit for non-
involvement personnel should be declined. The oper-
ating room is equipped with a thermometer to monitor 
the body temperature of each before the beginning of 
operation. The negative pressure should be kept at −5 
Pa. If negative pressure operating room is not available, 
the surgery should be performed in the operating room 
which is nearest to the special channel and the most 
marginal area with turning off the laminar flow. (2) 
Participant preparations: training for pre-employment 
and the use of personal protection gear is required for 
participants, including surgeons, anesthesiologists, and 
nurses, who are in charge of filling Surgical Participa-
tion Registration Form and record work. According to 
the three-level protection rules, health workers and anes-
thesiologists are required to wear a double-layer dispos-
able cap, medical mask, disposable isolation operating 
coat and medical protective suits, goggles, or masks, 
double-layer sterile gloves, and over-the-knee gloves. It is 
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recommended to wear protective suits under supervision 
of special personnel according to the “Health Workers 
Wear Protection Gear Procedures.” (3) Surgical and 
anesthetic equipment preparation: before operation, full 
communication should be carried out and items should 
be prepared enough to avoid the flow of personnel and 
articles as much as possible, which affects the operating 
room negative pressure efficiency. Disposable diagnosis 
and treatment supplies, medical appliances and nursing 
supplies are preferred. Surgical and anesthetic instru-
ments and equipment should be prepared as required as 
specialty by surgery. It is crucial to use all medical supplies 
according to the principle of dedicated personnel.

Intraoperative management: (1) anesthetic management 
and protection: the situation of children and the opera-
tion requirements need to be considered when choosing 
the appropriate anesthetic method. It is recommended 
to choose anesthetic methods and medicine with 
minimal impact on child on the basis of ensuring safety 
and painlessness of children, as well as safety of medical 
workers meanwhile. For pediatric patients that cry more 
often and do not cooperate, appropriate sedation can be 
applied before surgery to reduce the risk of transmission 
of saliva and droplet. The three-level protection measures 
are required for anesthesiologists, and one more layer of 
gloves is necessary before intubation during the endotra-
cheal intubation for general anesthesia, then be removed 
after the completion of intubation. Medication should be 
used on those who have venous access as soon as possible 
to get sedation after entering the room, and sevoflu-
rane inhalation can be applied on those without venous 
access to get sedation, followed by the establishment of 
venous access. Before anesthesia induction, double layer 
of warm and moist gauzes should be used to cover the 
mouth and nose of patient, followed by mask sustained 
high flow preoxygenation. It is recommended that to 
choose rapid anesthesia induction, moderate sedation 
and sufficient muscle relaxant are necessary to avoid 
choking cough, and intubation should be performed by 
skilled pediatric anesthesiologists under optimal condi-
tions for high success rate. In case of difficult airway, 
the laryngeal mask should be placed after the failure of 
the first endotracheal intubation (attempt) to avoid the 
risk of infection caused by repeated attempts of endo-
tracheal intubation. To avoid being close to operating 
area, the use of visual laryngoscope will be required. 
The patients with oral secretions could be cleaned with 
a closed suction system after completion of endotracheal 
intubation to avoid secretion contamination, if there is 
no obstruction of respiratory tract. Monitoring should 
be strengthened during operation, and severe patients 
are required to be closely monitored and dealt with in 
time due to the possible existence of acute lung injury, 
ARDS, heart failure, acid-base imbalance, and electro-
lyte disorders. At the end of the operation, the endo-
tracheal tube should be removed under deep sedation 
with strengthening monitoring. It is recommended that 
complete the sputum suction work before the child 

wake up and appropriate injection of lidocaine before 
extubation. The mouth and nose of patient should be 
covered with two warm and moist gauzes to reduce the 
secretion spatter caused by choking cough as much as 
possible. Antagonists are not recommended. The filter 
at the end of the tracheal catheter is required to be kept 
during extubation. The work of postoperative analgesia 
is necessary to reduce crying and restlessness of children 
after extubation. The patient needs to be transferred 
to the isolation ward directly for continued treatment 
when Steward recovery scores are ≥5 points after extuba-
tion with an observation in the operation. Those severe 
patients need to be transferred to isolation ICU directly 
with keeping trachea catheter. It is recommended to 
deepen the anesthesia or add appropriate dosage of 
muscle relaxant before transferring. (2) Intraoperative 
precautions: general open operations refer to the “Health 
workers Wear Protection Gear Procedures.” The contam-
ination, caused by mixture of gas when cutting tissues, 
should be avoided during laparoscopic surgery in oper-
ating room. In addition to the precautions of patients’ 
blood, secretions, and excrements during the operation, 
special attention should be paid to the aerosol produced 
when using electrosurgical equipment such as electric 
knife. The electric knife should be used matching with 
the minimum effective power and the smoke absorbing 
device. Doctors and nurses should operate accurately 
and normatively to avoid injuries caused by knife, suture 
needle, and other instruments. Participants are asked 
to remove the protective equipment according to the 
“Health workers Wear Protection Gear Procedures” after 
the operation, and leave through the special passageway.

Postoperative protection: (1) transshipment manage-
ment: patients should be transferred postoperatively to 
the designated isolation ward for treatment through the 
prescribed route after report to the hospital infection 
management department and medical affairs depart-
ment. According to the Double-medical team leader 
system, the patient who was transferred to the isolation 
ward should be managed by leaders from isolation ward 
and surgical team. Precautions should be strictly observed 
during transshipment. Transfer flatbed covered with 
disposable sheets is required to be thoroughly disinfected 
by disinfectant with effective chlorine in concentration of 
2000 mg/L after transfer. (2) Operating room manage-
ment: the operation room is fumigated and disinfected 
with peroxyacetic acid after turning off the operation 
laminar flow and air supply. The high efficiency filter of 
the operation is required to be replaced in time by noti-
fying laminar flow engineers and technicians. Contami-
nants should be removed from floor, wall, and articles in 
the operating room, which should be sprayed and wiped 
by disinfectant with effective chlorine in concentration 
of 2000 mg/L, at least 30 min each time. Then, the floor 
should be mopped by clean water. The surface and air 
sampling test in operation should be carried out after 
disinfection by contacting the infection management 
department, and operation can be used again after the 
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results are qualified. Turn on laminar flow and ventilation 
for at least 2 hours. (3) Management of objects and spec-
imens during operation: after operation, the reusable 
devices and cloths need to be sprayed with moisturizer, 
sealed, and packed with double-layer of yellow plastic bag, 
affixed with the “SARS-CoV2” logo and the name of the 
article, and placed separately. The supply center staffs are 
called to collect them in time for the subsequent disinfec-
tion. Disposable articles, medical protection equipment, 
and body fluid, flushing fluid generated by suspected or 
confirmed patients with SARS-CoV2 infection should be 
placed and sealed in double-layer of yellow medical waste 
bags, affixing with the “SARS-CoV2” logo outside. Then, 
those bags should be placed separately and processed as 
infectious medical waste. The specimen bag, labeling with 
“SARS-CoV2,” was sent to the pathology department for 
diagnosis. (4) Medical record of operation: in addition 
to the information of patients, the “Infectious Diseases 
Registration Form” should be filled by surgeon in time, 
as well as updating of the diagnosis of suspected cases 
and the surgical recovery status of patients. (5) Follow-up 
management: patients are transferred to the designated 
negative pressure isolation ward. Precautions should 
be strictly observed according to “Technical Guidelines 
for the Prevention and Control of New Coronavirus 
Infections in Medical Institutions (first edition)” when 
medical workers entering the isolation ward for rounds, 
dress changing, and nursing.17 (6) Discharge criteria: 
different from the usual surgical discharge criteria, the 
consultation of hospital COVID-19 Expert Group needs 
to be considered that whether can be discharged or need 
continuous home isolation with disease control and 
monitoring for those patients who still need further isola-
tion after surgery according to the regulations.

Protection for the patients who need limited-time surgery and 
preliminary excluded possibility of suspected or confirmed 
with COVID-19 infection
During the COVID-19 epidemic period, a higher level 
of protection is needed to avoid large-scale infections 
among medical staff due to missed cases. In addition to 
the routine operations as usual, additional protective 
standards are required during the perioperative period, 
including:23 (1) isolation of all patients’ blood, body 
fluids, secretions, and excreta is necessary because of 
their infectivity. Precautions must be performed when 
exposed to the above-mentioned substances or to non-
intact skin and mucous membranes. (2) Emphasis on 
two-way precaution. It is necessary to prevent the trans-
mission of disease from patients to medical staff and also 
to prevent the reverse transmission from medical staff to 
patients.

Specific measures of standard protection23 include: (1) 
hands cleaning and disinfection, which should meet the 
requirements of the “Hand Hygiene Specification for 
Health Personnel,”24 is an important measure to prevent 
contact transmission. (2) Wearing gloves is required when 
exposed to blood, body fluids, secretions, excreta, and 

other substances, as well as articles contaminated by them. 
(3) Wash hands immediately after removing the gloves. 
(4) Wearing surgical masks, protective glasses or masks, 
and isolation gown or waterproof aprons is necessary to 
protect work clothes, face, and eyes of medical workers 
from contaminating by spatter of blood, body fluids, secre-
tions, and so on. (5) Special attention should be paid to 
all sharpeners to prevent stab wounds. (6) Correct disin-
fection and sterilization measures should be taken for the 
medical devices and appliances after use. (7) During the 
epidemic, it is recommended to wear medical protective 
masks, as well as protective glasses or masks, gloves, isolation 
gown, protective suits, shoe gloves, and so on, especially 
when performing endotracheal intubation for general 
anesthesia. Protection gear should be used correctly in 
accordance with the requirements of the “Technical Speci-
fication for the Isolation of Medical Institutions.”25

Management of patient who had postoperatively clin-
ical symptoms and suspected or confirmed of COVID-19 
infection: (1) the above patients, who have even nucleic 
acid tested negative for the virus once, should be reported 
to the relevant departments of hospital immediately. 
(2) The patients should be transferred to the isolation 
ward as soon as possible. (3) The related ward, operating 
room, and surgical instruments need to be disinfected as 
required, and treatment of other patients is not allowed 
in the above-mentioned area. (4) All medical workers 
and non-medical workers in the ward with a history of 
contact should be retrospectively and quarantined for 
strict observation for 14 days.

Discharge precautions
The condition of child with pediatric surgical diseases 
changes rapidly. Patients will be asked for further consul-
tation within 1–2 weeks after the surgery. However, 
during the epidemic, convenient contact medias, such 
as WeChat, the official website, and department phone 
numbers, can be provided for parents to consult for the 
recovery status of the patients. Outpatient consultation 
can be postponed until the epidemic is under control, 
and traffic isolation is completely removed if no urgent 
treatment is needed.

General elective surgery, day surgery, and outpatient clinic 
surgery
These operations need to be delayed until the notifi-
cation from the superior department of government; 
however, online or remote appointments can be regis-
tered in various ways to carry out preoperative health 
education. When an emergency occurs, such as hernia 
incarceration, patients should go to the hospital imme-
diately. After receiving the notification from the superior 
department, it is recommended to make appointments at 
different times and to perform the operations gradually 
to avoid crowd gathering in a short time in the hospital.

Conclusion
Under the current epidemic situation, patients of pedi-
atric surgery need special protection. For patients with 
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confirmed or suspected SARS-CoV infection, limited-
term surgery should be postponed. If emergency surgery 
is necessary, protection should be carried out strictly 
following the strategies described in this article. Elective 
surgery will be resumed after the epidemic situation is 
gradually under controlled.
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