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Abstract  December 2020 is considered the start of the spread of a new respiratory disease caused by the SARS-CoV-2 

virus (severe acute respiratory syndrome 2 coronavirus). Since February 2020, the disease has been officially named 

COVID-19 by WHO. In spite of global efforts to limit the spread of the disease and quarantine measures, the infection has 

been recognized as a pandemic. By the end of March 2020, more than 750 thousand cases and more than 36 thousand 

deaths were registered [1]. SARS-CoV-2 is characterized by high transmissibility, while the spread occurs by airborne 

droplets and contact routes [2]. 
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Patients in critical condition needed ventilation support 

and hospitalization in intensive care units, which led to an 

overload of the healthcare system. WHO and the Centers 

for Disease Control and Prevention recommended avoiding 

getting into high-risk areas of infection and contact with 

infected patients [3]. However, signs of the disease in the 

majority of infected persons, who are potential sources of 

infection, are not revealed [4-6]. 

Individual protective measures are recommended, such  

as frequent hand washing, the use of antiseptics, personal 

protective equipment, including masks, gloves, safety 

glasses. Many surgical departments, including operating 

rooms, have been transformed into additional intensive care 

units. Planned and non-oncological surgical interventions 

were postponed indefinitely. Medical and paramedical staff 

were relocated to infectious diseases departments. The 

pandemic required the introduction of new standards and 

algorithms for the reorganization of the healthcare system in 

general and the system of surgical care, in particular, in new 

epidemiological conditions. However, unified unambiguous 

algorithms of action in emergency situations, such as acute 

trauma or "acute abdomen", in a pandemic, have not been 

developed.  

During the COVID-19 pandemic, healthcare leaders have 

faced the challenge of converting the emergency medical 

service, including ambulances and intensive care units, to 

care for infectious patients while minimizing the risk of 
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infection for staff, non-infectious patients, and in-hospital 

transmission. A surgeon receiving an emergency patient 

should take into account the limited availability of operating 

rooms (since many of them were converted to COVID-19 

intensive care units), the limited availability of personal 

protective equipment, transfusion resources, as well as the 

risk of infection dissemination in the operating room.  

When planning a surgical intervention, the main decisive 

factors that a surgeon should consider are safety and 

prevention. It is necessary to formulate a solution to the 

following tasks for this purpose: minimizing the entry of 

viruses into the operating room; reducing the risk of 

equipment contamination with viral particles; minimizing 

the time spent in the operating room; the maximum 

reduction in the duration of hospitalization of patients with 

emergency surgical pathology. 

After a thorough clinical examination of the patient who 

applied for acute abdominal pain, and obtaining the results 

of laboratory and instrumental studies, the first question is 

whether it is possible to delay the surgical intervention 

(until the infection process in the patient is stopped or the 

risk of perioperative complications is reduced). If surgery is 

urgent and necessary (for life reasons), the surgeon must 

ensure that the appropriate operating room, equipment and 

personnel are available and functional. The golden rule is  

to attract the minimum necessary number of personnel, 

providing the maximum possible anti-infective protection 

[7]. The standard for the use of personal protective 

equipment is given in Table 1. 
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Table 1.  Minimum standard for the use of personal protective equipment 
by medical professionals when working with a patient with verified / 
suspected COVID-19 

№ 
Recommended personal 

protective equipment 

Justification of the 

recommendation 

1 Respirator N-95 
Filters at least 95% of airborne 

microorganisms 

2 
Eye protection (safety 

glasses or face mask) 

To exclude contact of drops 

with the mucous membrane  

and conjunctiva 

3 Cap 

To avoid contact with 

contaminated surfaces and 

biological fluids 

4 Clothing /protective suit 

To avoid contact with 

contaminated surfaces      

and biological fluids 

5 

Gloves (double gloves are 

recommended for the 

possibility of changing  

the outer pair when it is 

contaminated) 

To avoid contact with 

contaminated surfaces and 

biological fluids 

6 
Respirator with air 

purification function 

Especially in the case of 

procedures using aerosols 

(induction of anesthesia and 

intubation) 

1. Emergency Surgery or Conservative 
Tactics? 

Early diagnosis, control of the spread of infection, 

adequate antimicrobial therapy, the use of intensive care 

methods is the basis of management tactics for patients with 

intra–abdominal infectious processes [8]. The main solution 

in this situation is whether the patient needs emergency 

surgery or non–surgical treatment is possible. The keys to 

the answer to this question are the clinical picture (signs of 

localized or diffuse peritonitis) and markers of the activity 

of a systemic inflammatory reaction (general blood test, 

pro-inflammatory markers). These parameters should be 

obtained as quickly as possible.  

Hemodynamic status is the key for evaluating 

perioperative risk. In addition, background and competing 

pathologies are used and various risk assessment scales are 

applied, such as the Scale of the American Society of 

Anesthesiologists (ASA), Alvarado score, severity of organ 

failure. Assessment of perioperative risk allows to weigh 

the risk-benefit ratio of emergency surgery. 

Intraabdominal infection can be classified as 

uncomplicated (without involvement of the peritoneum and 

signs of peritonitis) or complicated (with the development 

of local or diffuse peritonitis) [8]. In the case of an 

uncomplicated process, the choice in favor of non-surgical 

tactics seems to be more justified in most cases, according 

to the recommendations of the World Society of Emergency 

Surgery (WSES). In this situation, it is necessary to 

determine the tactics of observation – which clinical, 

laboratory and instrumental studies should be carried out in 

dynamics (every 12-24 hours) for full control of the 

patient's condition. If the patient has persistent abdominal 

pain, fever, signs of hemodynamic shock – such a patient is 

given indications for immediate surgical intervention. 

Appendicitis. Today, the gold standard of treatment for 

patients with acute appendicitis is laparoscopic appendectomy. 

During the COVID-19 pandemic, laparoscopic access was 

used with caution, since the virus could contaminate the 

peritoneum and be present in the pneumoperitoneum. In the 

case of uncomplicated appendicitis against the background 

of the use of antibiotics, non-surgical tactics can be an 

adequate choice. The Jerusalem guidelines of WSES 2020 

recommend the use of non-surgical tactics in patients with 

uncomplicated appendicitis who wish to avoid surgery and 

are aware of the possible risk of recurrence of the disease, 

which can reach up to 39% [9].  

Non-surgical management of patients does not increase 

the risk of perforation, in addition, most cases of relapse of 

the disease are also uncomplicated appendicitis [9], which 

makes this strategy (non-surgical management + antibiotic 

therapy) a safe alternative to surgery in a certain group of 

patients, especially during infectious pandemics, allowing 

to delay (if not neutralize) the need for surgical intervention 

by postponing it in case of relapse. 

Acute cholecystitis. Laparoscopic cholecystectomy is the 

method of choice for the treatment of acute cholecystitis 

[10]. In particular, early cholecystectomy is preferable to 

late and delayed. Many randomized controlled trials have 

shown that early cholecystectomy is associated with a 

shorter hospital period, with no difference in the risk of 

complications and conversion to laparotomy. However,  

the recommendations for early intervention underwent 

rethinking during the COVID-19 pandemic due to the 

limitations imposed by the infection. In this situation, it is 

necessary to consider the possibility of delayed intervention 

against the background of therapy with antibacterial drugs 

and analgesics. Patients in critical condition may undergo 

percutaneous cholecystectomy. In fact, in 2016, the WSES 

guidelines do not recommend percutaneous cholecystectomy as 

an alternative to laparoscopic access, except in patients with 

high perioperative risk, due to the high risk of mortality and 

complications [10].  

A recent CHOCOLATE study confirmed these data and 

was prematurely completed due to significantly unfavorable 

results in a group of patients with percutaneous 

cholecystectomy [11]. 

Diverticulitis. According to the WSES guidelines, the 

method of choice in the treatment of uncomplicated acute 

diverticulitis is a non-surgical tactic with the use of 

intravenous antibiotic therapy followed by a transition to 

oral forms [12]. Patients with generalized peritonitis need 

emergency surgery. Patients with Diverticulitis of class I 

and II according to the Hinchey classification require 

percutaneous drainage of the abscess against the 

background of antimicrobial therapy, if the abscess with a 

diameter of 4 cm or more is visualized on a computed 

tomogram of the abdominal cavity. If percutaneous 

drainage is not possible, antibiotic therapy is recommended 
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for the patient. Indications for surgical treatment are the 

presence of sepsis signs or hemodynamic shock, as well as 

the ineffectiveness of a non-surgical strategy. 

Patients with signs of free gas in the abdominal cavity 

and peritonitis require surgical intervention. In this situation, 

the possible options are [12]: Hartmann's procedure in case 

of diffuse peritonitis in critically ill patients or in patients 

with multiple comorbidities that aggravate the patient's 

somatic status; primary resection with anastomosis or stoma 

in clinically stable patients. 

Emergency laparoscopic sigmoidectomy should be 

avoided due to the risk of aerosolization, especially if a long 

duration of surgery is expected. 

Obstruction and perforation of the colon. According to 

the guidelines of the World Society of Emergency Surgery 

for left-sided colon obstruction, the procedure of choice is 

loop colostomy (short duration of surgery) or Hartmann's 

procedure [13]. The advantage of Hartmann's procedure 

over a simple colostomy is a shorter hospital stay and 

simultaneous correction of the disease. On the other hand, a 

loop colostomy can serve as a temporary "bridge" before 

radical correction. In the conditions of a pandemic, an 

individual treatment plan for such patients depends both on 

the clinical status of the patient and on the resources and 

surgical capabilities available in the hospital. 

In general, it is recommended to use a loop colostomy for 

patients with unresectable colon tumors and for patients 

with high perioperative and anesthetic risk. Colon stenting 

may also be a treatment option, but endoscopic procedures 

in a pandemic contribute to the dissemination of the virus 

and are recommended only for patients who have a high 

surgical or anesthetic risk [13]. 

Colon resection and primary anastomosis with or  

without ileostomy is the preferred choice in the case of 

uncomplicated colon obstruction by a malignant tumor. 

However, this option of surgery is associated with an 

increase in the duration of surgery and a corresponding 

increase in the risk of the spread of the COVID-19 virus. 

Hartmann's procedure is recommended for patients with 

high perioperative risk.  

Total colectomy is not recommended in the absence    

of dilatation of the caecum, ischemia of the colon, 

synchronous cancer of the right half of the colon [13]. In the 

case of obstructive right-sided colon cancer, right-sided 

colectomy with primary anastomosis is the best surgical 

option. If a primary anastomosis is considered risky, an end 

ileostomy with a colonic fistula may be an alternative. [13]. 

In the case of unresectable cancer of the right side of the colon, 

a side-to-side ileotransverse anastomosis can be performed 

as a bypass or a loop ileostomy can be performed [13]. 

Adhesive obstruction of the small intestine. Even 

during the COVID-19 pandemic, in a situation of small 

intestinal obstruction, non-operative management of 

patients in the absence of signs of peritonitis, strangulation 

intestinal obstruction or intestinal ischemia became the 

option of choice. The efficiency of such tactics is 70-90%. 

Most authors believe that a wait-and-see tactic is justified 

and safe for 72 hours [14].  

Strangulated abdominal hernia. If strangulation ileus is 

suspected, emergency surgery is recommended to prevent 

intestinal ischemia [15]. If an inguinal hernia is incarcerated, 

intervention using local anesthesia (in the absence of 

intestinal gangrene) is possible to reduce the risk of 

spreading the COVID-19 virus in the operating room. 

Acute pancreatitis during the COVID-19 pandemic. 

The most characteristic clinical manifestation of a new 

coronavirus infection is a respiratory syndrome, in particular 

dyspnoea, cough, dry throat [16]. The second most common 

syndrome is gastrointestinal, including stomach paresis, 

gastritis, enteritis, colitis and pancreatitis. Involvement of  
the gastrointestinal tract (GIT) may be associated with the 

expression of angiotensin type II receptors by epithelial and 

exocrine cells of the intestinal tube [17-18]. 

Pancreatic cells also express type 2 angiotensin receptors, 

even in greater numbers than alveocytes [19]. SARS-CoV-2 

RNA has been identified in the gastrointestinal tract, including 

pancreatic cells by many researchers [20-22]. A lot of data  

has also been published showing the development of 

pancreatitis in patients with COVID-19 even before the onset 

of respiratory symptoms [23-26]. There are 2 main hypotheses 

for the development of pancreatitis in patients with 

COVID-19: direct cytotoxic viral injury to cells or delayed 

injury due to an immune response [27-29].  

A meta-review [4] describes data from 40 studies, including 

46 patients aged 24-87 years, who met the diagnosis of acute 

pancreatitis according to the Atlanta criteria system (2 out of 3: 

abdominal pain - 63% of patients, amylase or lipase activity 3 

times exceeding the upper limit of the norm - 92% of patients, 

characteristic data of visual examination methods - 82.6%)  

[30] in the absence of precipitating factors other than COVID-19 

(cholelithiasis, hypertriglyceridemia, alcohol intoxication).  

Expression of angiotensin type 2 receptors makes 

pancreatic cells a potential target for SARS-CoV-2 [31].  

The clinical picture of acute abdominal surgical pathology 

in patients with COVID-19 may be pathogenetically not 

associated with a viral infection, but be a coincidence, causing 

competing comorbidity [32]. 

2. Choice of Access: Laparoscopy or 
Laparotomy? 

Patients with inefficiency of non-surgical tactics or with 

signs of unstable hemodynamics are candidates for surgical 

intervention. Traditionally, the advantage of laparoscopic 

access is recognized in emergency surgery. Since this tactic 

helps to reduce the duration of hospital stay, less severity of 

pain symptoms, less pronounced violations of the function 

of external respiration and rapid postoperative recovery [33]. 

Unambiguous research results confirming the spread of the 

virus in the operating room during laparoscopic interventions 

have not been published.  

It is known that SARS and SARS-CoV-2 are predominantly 

spread by direct entry of infected secretions, but indirect 
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spread by environmental contamination is also possible, 

especially for nosocomial spread of the pathogen    

[33-35]. Van Doremalen N, et al [35] demonstrated that 

SARS-CoV-2 is more persistent in aerosols and on various 

surfaces (plastic and metal) than SARS-CoV-1 and remains 

viable in aerosols for hours and on surfaces for days. 

According to the above mentioned data, recommendations 

were issued in the UK (April 7, 2020), which suggest  

using laparoscopic access only for some patients whose risk 

of spreading the virus is significantly lower than the 

perioperative risk [36]. Conversely, some authors believe 

that the laparoscopic procedure reduces the risk of virus 

spread compared to open surgery because the abdominal 

cavity remains closed, although it is recommended to filter 

the surgical gas at the laparoscopic exit port to reduce the 

risk of operating room contamination [37]. In general, based 

on the literature data, if a laparoscopic approach is chosen, 

it is necessary to control the leakage of gas into the air of 

the operating room. For this purpose, constant-pressure 

insufflation and aspiration techniques should be used, 

including the closed loop option or the use of a water lock 

for the outflow port. [38-40]. Before accessing the outflow 

port, the gas must be turned off and the pneumoperitoneum 

reduced to negative [38]. It is necessary to remove residual 

carbon dioxide from the abdominal cavity before removing 

the trocar.  

3. Strategy of Controlled-Risk Surgery 
and Open-Access Abdominal Surgery 

Risk-controlled surgery strategy is used in 

hemodynamically unstable patients [41]. These patients, as 

well as patients who underwent open abdominal surgery, 

need to be hospitalized in the intensive care unit. However, 

in the conditions of a pandemic, there is a shortage of 

available beds in the intensive care unit, which serves as an 

additional argument in favor of considering the option of 

non-surgical management of patients with acute abdominal 

pathology.  

4. Preparation of the Operating Room 

In a pandemic, it is important to determine the in-hospital 

route for patients with suspected or confirmed COVID-19 

[42]. Hospital staff who are in contact with patients must 

comply with sanitary and hygienic rules and use personal 

protective equipment, avoid contact with mucous membranes 

(eyes, nose, mouth) [42-43]. All surgical procedures should 

be performed in operating rooms with reduced air pressure in 

order to decrease the risk of infection spreading outside the 

operating unit. In the case of an operating room with positive 

pressure, frequent air exchange is required (25 times per hour) 

[42-44]. 

It is necessary to limit the number of people involved in 

the surgery. All team members should be available for quick 

contact in case of suspected infection. The entrance to the 

operating unit must be closed during the entire procedure, the 

movement of personnel to and from the operating unit is 

restricted [45-47]. It should also be limited to the minimum 

required number of pieces of equipment and packages of 

medicines in the operating room. If it becomes necessary to 

use additional equipment/consumables, outside the operating 

unit, a hospital employee should be ready to deliver the 

necessary materials on demand. The remaining medicines 

and unused consumables after the procedure should be 

cleaned according to sanitary requirements or disposed of to 

limit the spread of infection. The surfaces of anesthetic 

monitors, computer systems, ultrasound machines should be 

covered with plastic covers to reduce contamination and 

ensure effective sanitation [42-44]. 

Preparation of the patient for surgery, preoperative 

examination, induction of anesthesia should be carried out 

directly in the operating room, as well as postoperative 

awakening from anesthesia, to exclude virus contamination 

of the additional room. The operating team must use 

additional protective equipment: a respirator with an air 

purification function, high shoe covers, a waterproof 

protective suit, protective glasses or a face mask. 

After the end of the surgery, personnel who are not 

involved in the postoperative management of the patient 

should go to the preoperative room, all personal protective 

equipment used is placed in a container for infected material, 

it is necessary to take a shower, change clothes before 

returning to routine work.  

The operating room must be processed immediately after 

the end of the procedure. It is recommended to spray hydrogen 

peroxide to decontaminate the room. SARS-CoV-2 on 

surfaces is effectively inactivated with 62-71% ethanol,   

0.5% hydrogen peroxide, or 0.1% sodium hydrochloride 

with a 1-minute exposure. Other biocidal agents such as 

0.05-0.2% benzalkonium chloride or 0.02% chlorhexidine 

digluconate are less effective [48]. 

Thus, due to the high contagiousness of SARS-CoV-2 and 

the severity of the pathology it causes, the healthcare system 

is overburdened and unable to function according to standard 

protocols. In fact, COVID-19 was compared with a global 

natural or man-made disaster in terms of the load on the 

public health system, both in terms of the number of victims 

and the severity of their condition [45]. Surgical departments 

were converted into infectious departments and intensive care 

units since the beginning of the pandemic. Non-emergency 

and non-oncological interventions were postponed, the staff 

of the surgical departments, operating units, surgical 

intensive care units were sent to the disposal of the infectious 

diseases service, the equipment was used to provide the 

necessary procedures (for example, ventilation support) to 

patients with COVID-induced pneumonia. Patients requiring 

anti-cancer procedures were placed at the top of the waiting 

list. Patients who needed postoperative intensive care were 

transferred to specially designated government centers [47]. 

In order to prevent the spread of infection of patients 

admitted with emergency surgical pathology, it was 

recommended to divide medical institutions into COVID-19 
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positive and COVID-19 negative. In each COVID-19 

positive hospital, clear coordination between the surgeon and 

the anesthesiology team was required to make optimal use of 

available resources and minimize the risk of infection 

spreading. There was no consensus on isolating staff 

working in COVID-19 positive clinics. Patients who have 

not been tested for COVID-19 (COVID-19 undetermined), 

including those without respiratory symptoms, should have 

been considered potentially infected and conducted taking 

into account their potentially positive status. The progressive 

increase in the number of infected medical personnel forced 

to tighten the methods of control and use of personal 

protective equipment [46]. 

The authors declare no conflict of interest.  

This study does not include the involvement of any 

budgetary, grant or other funds.  

The article is published for the first time and is part of 

a scientific work. 

 

REFERENCES 

[1] World Health Organization Coronavirus Disease 2019 
(COVID-19) Situation Report –71. Geneva: WHO; 2020. 

[2] Ti LK, Ang LS, Foong TW, Ng BS. What we do when a 
COVID-19 patient needs an operation: operating room 
preparation and guidance. Can J Anaesth 2020. March 6 
[Epub ahead of print.] [PMC free article] 

[3] World Health Organization Coronavirus disease (COVID-19) 
advice for the public. https://www.who.int/emergencies/dise
ases/novel-coronavirus-2019/advice-for-public  
(cited April 2020). 

[4] Bai Y, Yao L, Wei T et al.. Presumed asymptomatic carrier 
transmission of COVID-19. JAMA 2020. February 21. 

[5] Gu J, Han B, Wang J. COVID-19: gastrointestinal 
manifestations and potential fecal–oral transmission. 
Gastroenterology 2020. March 3 [Epub ahead of print.] [PMC 
free article] 

[6] Kampf G, Todt D, Pfaender S, Steinmann E. Persistence of 
coronaviruses on inanimate surfaces and their inactivation 
with biocidal agents. J Hosp Infect 2020; 246–251. [PMC free 
article] 

[7] Wong J, Goh QY, Tan Z et al.. Preparing for a COVID-19 
pandemic: a review of operating room outbreak response 
measures in a large tertiary hospital in Singapore. Can J 
Anaesth 2020. March 11 [Epub ahead of print.] [PMC free article. 

[8] Sartelli M, Chichom-Mefire A, Labricciosa FM et al..    
The management of intra-abdominal infections from a global 
perspective: 2017 WSES guidelines for management of 
intra-abdominal infections. World J Emerg Surg 2017; 29. 
[PMC free article] 

[9] Di Saverio S, Podda M, De Simone B et al.. Diagnosis and 
treatment of acute appendicitis: 2020 update of the WSES 
Jerusalem guidelines. World J Emerg Surg 2020; 27.  
[PMC free article] 

[10] Ansaloni L, Pisano M, Coccolini F et al.. 2016 WSES 
guidelines on acute calculous cholecystitis. World J Emerg 
Surg 2016; 25. 

[11] Loozen CS, van Santvoort HC, van Duijvendijk P et al.. 
Laparoscopic cholecystectomy versus percutaneous catheter 
drainage for acute cholecystitis in high risk patients 
(CHOCOLATE): multicentre randomised clinical trial. BMJ 
2018; k3965. 

[12] Sartelli M, Catena F, Ansaloni L et al.. WSES guidelines for 
the management of acute left sided colonic diverticulitis in the 
emergency setting. World J Emerg Surg 2016; 37. [PMC free 
article] 

[13] Pisano M, Zorcolo L, Merli C et al.. 2017 WSES guidelines 
on colon and rectal cancer emergencies: obstruction and 
perforation. World J Emerg Surg 2018; 36. 

[14] Ten Broek RP, Krielen P, Di Saverio S et al.. Bologna 
guidelines for diagnosis and management of adhesive    
small bowel obstruction (ASBO): 2017 update of the 
evidence-based guidelines from the World Society of 
Emergency Surgery ASBO working group. World J Emerg 
Surg 2018; 24.  

[15] De Simone B, Birindelli A, Ansaloni L et al.. Emergency 
repair of complicated abdominal wall hernias: WSES 
guidelines. Hernia 2020; 359–368. 

[16] Clinical characteristics of coronavirus disease 2019 in China. 
Guan WJ, Ni ZY, Hu Y, et al. N Engl J Med. 2020; 382: 
1708–1720. 

[17] Evidence for gastrointestinal infection of SARS-CoV-2. Xiao 
F, Tang M, Zheng X, Liu Y, Li X, Shan H. Gastroenterology. 
2020; 158: 1831–1833. [PMC free article] 

[18] Angiotensin-converting enzyme 2 (ACE2), SARS-CoV-2 and 
the pathophysiology of coronavirus disease 2019 (COVID-19) 
Bourgonje AR, Abdulle AE, Timens W, et al. J Pathol. 2020; 
251: 228–248. 

[19] ACE2 expression in pancreas may cause pancreatic damage 
after SARS-CoV-2 infection. Liu F, Long X, Zhang B, Zhang 
W, Chen X, Zhang Z. Clin Gastroenterol Hepatol. 2020; 18: 
2128–2130. 

[20] Gastrointestinal manifestations of SARS-CoV-2 infection 
and virus load in fecal samples from a Hong Kong cohort: 
systematic review and meta-analysis. Cheung KS, Hung IF, 
Chan PP, et al. Gastroenterology. 2020; 159: 81–95.  
[PMC free article] 

[21] Coronavirus disease-19 (COVID-19) associated with severe 
acute pancreatitis: case report on three family members.  
Hadi A, Werge M, Kristiansen KT, Pedersen UG, Karstensen 
JG, Novovic S, Gluud LL. Pancreatology. 2020; 20: 665–667. 
[PMC free article] 

[22] Diarrhea during COVID-19 infection: pathogenesis, 
epidemiology, prevention, and management. D'Amico F, 
Baumgart DC, Danese S, Peyrin-Biroulet L. Clin  
Gastroenterol Hepatol. 2020; 18: 1663–1672.  

[23] Prevalence, risk factors, and outcomes of hospitalized 
patients with coronavirus disease 2019 presenting as acute 
pancreatitis. Inamdar S, Benias PC, Liu Y, Sejpal DV, 
Satapathy SK, Trindade AJ. Gastroenterology. 2020; 159: 
2226–2228.  



954 D. G. Buribayev et al.:  Acute Abdominal Surgical Diseases During the Covid-19 Pandemic: Clinical  

and Epidemiological Aspects and Issues of Optimizing Emergency Medicine (Literature Review) 

 

[24] COVID-19 presenting as acute pancreatitis. Aloysius    
MM, Thatti A, Gupta A, Sharma N, Bansal P, Goyal H. 
Pancreatology. 2020; 20: 1026–1027. 

[25] Letter to the editor in response to COVID-19 presenting    
as acute pancreatitis. Gupta R, Patnaik I, Kumar A. 
Pancreatology. 2020; 20: 1021–1022.  

[26] COVID-19 presenting as acute pancreatitis: lessons from a 
patient in Iran. Karimzadeh S, Manzuri A, Ebrahimi M, Huy 
NT. Pancreatology. 2020; 20: 1024–1025.  

[27] Acute pancreatitis and COVID-19: a literature review. 
Correia de Sá T, Soares C, Rocha M. World J Gastrointest 
Surg. 2021; 13: 574–584. [PMC free article] 

[28] The ACE-2 in COVID-19: foe or friend? Dalan R, Bornstein 
SR, El-Armouche A, et al. Horm Metab Res. 2020; 52: 
257–263. 

[29] Mortality from coronavirus disease 2019 increases with 
unsaturated fat and may be reduced by early calcium and 
albumin supplementation. El-Kurdi B, Khatua B, Rood C, 
Snozek C, Cartin-Ceba R, Singh VP. Gastroenterology. 2020; 
159: 1015–1018. [PMC free article] 

[30] Classification of acute pancreatitis--2012: revision of the 
Atlanta classification and definitions by international 
consensus. Banks PA, Bollen TL, Dervenis C, et al. Gut. 2013; 
62: 102–111. 

[31] Ahmed Ali Aziz, 1 Muhammad Ali Aziz, 2 Maleeha Saleem, 
1 and Muhammad Haseeb ul Rasool3 Acute Pancreatitis 
Related to COVID-19 Infection: A Systematic Review and 
Analysis of Data//Cureus. 2022 Aug; 14(8): e28380. 

[32] Arnold M, Elhage S, Schiffern L et al.. Use of minimally 
invasive surgery in emergency general surgery procedures. 
Surg Endosc 2020; 2258–2265. 

[33] Chen YC, Huang LM, Chan CC et al.. SARS in hospital 
emergency room. Emerg Infect Dis 2004; 782–788. 

[34] Ong SW, Tan YK, Chia PY et al.. Air, surface environmental, 
and personal protective equipment contamination by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
from a symptomatic patient. JAMA 2020. March 4. 

[35] van Doremalen N, Bushmaker T, Morris D et al.. Aerosol   
and surface stability of SARS-CoV-2 as compared with 
SARS-CoV-1. New Engl J Med 2020. April 16 [Epub ahead 

of print.] [PMC free article] 

[36] Kwak HD, Kim SH, Seo YS, Song KJ. Detecting hepatitis B 
virus in surgical smoke emitted during laparoscopic surgery. 
Occup Environ Med 2016; 857–863. 

[37] Barrett WL, Garber SM. Surgical smoke: a review of the 
literature. Is this just a lot of hot air? Surg Endosc 2003; 
979–987. 

[38] Di Saverio S, Pata F, Gallo G et al.. Coronavirus pandemic 
and colorectal surgery: practical advice based on the Italian 
experience. Colorectal Dis 2020. March 31 [Epub ahead of 
print.] 

[39] Pellino G, Spinelli A. How COVID-19 outbreak is impacting 
colorectal cancer patients in Italy: a long shadow beyond 
infection. Dis Colon Rectum 2020. March 17. 

[40] Spinelli A, Pellino G. COVID-19 pandemic: perspectives on 
an unfolding crisis. Br J Surg 2020. March 19. 

[41] Coccolini F, Roberts D, Ansaloni L et al.. The open abdomen 
in trauma and non-trauma patients: WSES guidelines. World 
J Emerg Surg 2018; 7. 

[42] Ti LK, Ang LS, Foong TW, Ng BS. What we do when a 
COVID-19 patient needs an operation: operating room 
preparation and guidance. Can J Anaesth 2020. March 6 
[Epub ahead of print.] [PMC free article] 

[43] Wen X, Li Y. Anesthesia procedure of emergency operation 
for patients with suspected or confirmed COVID-19. Surg 
Infect 2020; 299. 

[44] Kamer E, Ç olak T. What to do when a patient infected with 
COVID-19 needs an operation: a pre-surgery, peri-surgery 
and post-surgery guide. Turk J Colorectal Dis 2020; 1–8. 
[Google Scholar] 

[45] Ben-Ishay O, Mitaritonno M, Catena F et al.. Mass casualty 
incidents – time to engage. World J Emerg Surg 2016; 8. 

[46] Chang D, Xu H, Rebaza A et al.. Protecting health-care 
workers from subclinical coronavirus infection. Lancet 
Respir Med 2020; e13. 

[47] Luo Y, Zhong M. Standardized diagnosis and treatment of 
colorectal cancer during the outbreak of corona virus disease 
2019 in Renji hospital. Zhonghua Wei Chang Wai Ke Za Zhi 
2020; 211–216. 

 

 
Copyright ©  2023 The Author(s). Published by Scientific & Academic Publishing 

This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/ 

 


