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ABSTRACT
COVID-19 is a new disease, based on currently available limited information, older adults and people of any age who have severe underlying medical conditions may be at higher risk for severe illness from COVID-19. People of all age groups are also at risk. Healthcare
providers have always been the professionals most exposed to the risk of contracting to any kind of infection due to the nature of their
profession. Elective interventions have been postponed to give care of patients with COVID-19. However, some interventions cannot
be delayed, such as trauma surgery, acute abdomen, and emergency endoscopies. To maintain the sustainability of the healthcare system, the protection of healthcare providers should be the top priority. On the other hand, patients, who need emergency healthcare,
should also be provided with appropriate treatment. Healthcare professionals should choose a treatment method appropriately in the
circumstances to protect themselves and their patients as much as possible. This paper aims to summarize how a surgeon may act
appropriately when an intervention is inevitable during the COVID-19 pandemic.
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INTRODUCTION

BACKGROUND

Many people say that we, all the world, are at war against
an insidious and invisible enemy. Health-care providers have
always been the professionals most exposed to the risk of
contracting to any kind of infection due to the nature of
their profession. For the sustainability of health-care during
the Coronavirus Disease 2019 (COVID-19) Pandemic, these
valuable and necessary people, who fight in the front line,
should be protected from the infection as possible as it can.
Elective interventions have been postponed to provide care
for patients with COVID-19. However, some interventions
cannot be delayed, such as trauma surgery, acute abdomen,
and emergency endoscopies. This paper aims to summarize
how a surgeon may act appropriately when an intervention
is inevitable even if he or she has a patient with confirmed,
suspected, or not COVID-19.

COVID-19 is an infectious disease that arises from severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). At
the beginning of December 2019, several cases of pneumonia
of unknown etiology have been reported in Wuhan, Hubei
province.[1,2] On 7 January 2020, a novel coronavirus was
identified by the Chinese Center for Disease Control and
Prevention from the throat swab sample of a patient and was
subsequently named 2019-nCoV by World Health Organization. Since then, the virus has spread worldwide, which leads
to the ongoing coronavirus pandemic in 2019–20. The World
Health Organization (WHO) declared the 2019–20 coronavirus outbreak a pandemic on 11 March 2020.[3,4]
COVID-19 is a new disease, based on currently available limited information, older adults and people of any age who have
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severe underlying medical conditions may be at higher risk for
severe illness from COVID-19.[5,6] People of all age groups are
also at risk. A recent review and meta-analysis showed that
the most common symptoms in patients with SARS-CoV-19
infection were fever, cough, muscle aches, and/or fatigue, and
dyspnea.[7] In COVID-19, real-time reverse transcriptionpolymerase chain reaction (RT-PCR) of viral nucleic acid is
regarded as the reference standard to confirm the diagnosis.
[8]
Lymphocytopenia and elevated alanine aminotransferase,
D-Dimer, serum ferritin, creatine kinase, and disease severity
were reported to be associated with intensive care unit admission. Older age, elevated d-dimer levels, and high SOFA
score could indicate that patients with COVID-19 who have
a poor prognosis.[6] Direct chest X-Rays may be normal in
early or mild disease. The most common chest X-Ray abnormalities reported were bilateral opacities, multiple groundglass shadows, infiltrate shadows and consolidation in the
lungs, and thickening of the pulmonary texture. Some chest
computed tomographic (CT) findings may be characteristic
of COVID-19. The most frequent CT abnormalities were
ground-glass opacities, septal thickening, and parenchymal
consolidation. CT abnormalities are more likely to be bilateral, have a peripheral distribution, and involve the lower
lobes.[7,9,10] The same review mentioned before showed that
mortality among the patients infected with SARS-CoV-19
was 3.0%, and most of the data were from China. In epidemiological studies from China, male sex, age ≥60 years, delay in
diagnosis, and diagnosis of severe pneumonia were associated
with increased mortality rates.[7]

RECOMMENDATIONS
Since the announcement of the first cases of COVID-19
centers, as in all the health-care systems, have been trying
to be adapting the new situation, and various preliminary
guidelines have been published.[11–16] In this section, evidence-based recommendations are presented based on current data. The summary of recommendations can be seen
in Table 1.

A. Organization
1. A triage center should be established.
Hospitals should reorganize to identify and isolate patients
with COVID-19 symptoms at the first point of contact with
the health care system. Patients should be triaged according to the testing algorithm of the facility, and initial testing
should optimally be performed in a manner separated from
the general patient population. All patients, including minor
trauma patients, must undergo triage first and then transferred to if they have no suspicion of COVID-19. If there
is suspicion, they should be admitted to a dedicated area.
Health care should be given to these patients by specially
prepared staff and observed or operated in a dedicated area.
Thus, staff and patients without COVID-19 can be protected from contracting the virus. Hemodynamically unsta336

Table 1.

Summary of the recommendations

A. Organization (refer to section A)
• Establish a triage center
• Triage all patients except hemodynamically unstable
• Set up a designated area for providing care to a patient with
suspected or confirmed COVID-19
• Restructure the team for minimizing the number of staff
• Restrict clinic visits of the students and non-essential personnel
B. Admission (refer to section B)
• Have all patients wear masks
• Use PPE
• Ask COVID-19 symptoms, travel and exposure history
• Measure body temperature
• Take the nasopharyngeal swab for suspected cases
• Consider additional tests according to current guidelines and
availability
• Do not delay patient evaluation, especially for trauma patients
• Add a chest CT into routine tests
• Consider nonoperative management if appropriate
C. Operating room (refer to section C)
• Establish a dedicated OR for patients with suspected or
confirmed COVID-19
• Take appropriate precautions and use PPE for droplet contact
• Treat all patients as presumed COVID-19 positive if they have
symptoms/exposure history
• Restrict non-essential staff and keep additional personnel out
of OR
• Do not take personal items to OR
• Keep only necessary materials for the surgery within OR
• Wear and discard all disposable protective equipment after each case
• Use an aspirator to reduce the smoke exposure
• Use filter devices for laparoscopic procedures
• Choose an appropriate approach to minimize OR time and
maximize staff safety
D. Endoscopy (refer to section D)
• Do urgent endoscopic procedures only (stop bleeding, stenting
for obstruction)
• Take appropriate precautions and use PPE for droplet contact
• Consider an alternative method to replace endoscopic procedure
if possible
OR: Operating room; PPE: Personal protective equipment

ble trauma patients or major multiple trauma patients should
immediately admit to ACS without undergoing triage. Establishing a triage center, such as in a tented environment or
designated area within a facility, could help to make possible
that policy.[13,17]
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2. The number of personnel should be minimized at
the shift and bedside to protect health-care providers
from the cumulative viral burden.
Serious challenges in responding to COVID-19 are protecting health-care providers and preventing nosocomial infection,
which have been significant problems in China and Italy that
worst-affected country of Europe.[18] Restructuring teams and
minimizing the number of providers are crucial policies to reduce the number of trauma/emergency surgery providers in the
hospital simultaneously. Thus, exposure risk could be decreased
and preserve staff.[13] Rounds should be done with as few staff
as possible. Routine training sessions for residents and clinical
meetings such as core lectures, mortality and morbidity meetings can be held by teleconferences. Clinic visits of non-essential personnel and students should be restricted for their own
protection and personal protective equipment (PPE) saving.[19]

B. Admission
1. A face mask must be placed on the patient, even if
the patient has no upper respiratory symptoms.
According to a Chinese study, among of 262 patients, 46
(17.6%) were severe cases, 216 (82.4%) were common cases,
which including 192 (73.3%) mild cases, 11 (4.2%) non-pneumonia cases and 13 (5.0%) asymptomatic cases, respectively.
[20]
Also, Mizumoto et al.[21] showed that the estimated asymptomatic proportion was 17.9% (95% credible interval (CrI):
15.5–20.2%) within the population onboard a cruise ship
called the Diamond Princess. However, in an open letter to
the authorities in the Tuscany region, Romagnani wrote that
the vast majority of people infected with COVID-19, 50–75%
were asymptomatic, but represented “a formidable source”
of contagion.[22] The data show that between 5% and 80%
of people testing positive for Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) may be asymptomatic.
According to data, all patients must wear a face mask; relatives of patients entered the emergency department should
be limited. If a companion needed, he or she must wear a
mask as well. It is essential to reduce unwitting transmission
of the virus from asymptomatic carriers.
2. Health-care providers should take appropriate precautions and use personal protective equipment for
droplet contact.
Due to the high contagiousness and rapid spread of SARSCoV-2, a significant proportion of cases are related to occupational exposure. As cases increased and considering the
increasing number of admissions to the emergency departments, health-care providers should be considered as a highrisk group to acquire this infection. In a case series of 138
patients treated in a Wuhan hospital, 40 patients (29% of
cases) were hospital staff. Among the affected personnel, 31
(77.5%) worked on general wards, seven (17.5%) in the emergency department, and two (5%) in the intensive care unit.[23]
In Turkey, there are 601 health-care providers infected with
SARS-CoV-2 so far.[24] Especially in trauma settings, due to
Ulus Travma Acil Cerrahi Derg, May 2020, Vol. 26, No. 3

the urgency of the incident, health-care providers must not
act recklessly. All teams must prepare, take appropriate precautions, and use PPE for droplet contact to protect themselves.
3. Patients should be questioned for COVID-19 symptoms, fever, cough or sneeze, exposure, and travel
history, but the patient evaluation must not be delayed to asses COVID-19 status, especially for trauma
patients.
Frequently reported symptoms of patients with COVID-19
are fever, cough, myalgia or fatigue, shortness of breath, and
gastrointestinal symptoms, such as diarrhea and nausea.[23,25,26]
Patients must be carefully questioned for these symptoms,
exposure, and travel history due to the high contagiousness
of SARS-CoV-2. The body temperature of all patients should
be measured and recorded. Especially in unconscious trauma
patients, the presence of fever should be considered concerning COVID-19, if it cannot be explained due to trauma. It
should be kept in mind that delays in diagnosis and treatment
increase complications in trauma patients.[27,28]
4. Appropriate laboratory tests for COVID 19 should
be chosen
The presence of SARS-CoV-2 virus and antibodies produced
in response to infection can be detected with several methods. In COVID-19 diagnosis, RT-PCR of viral nucleic acid is
regarded as the reference standard. The RT-PCR test performed with nasopharyngeal and throat swabs is only reliable
in the first week of the disease. Some studies reported that
potentially high false-negative rate of real-time reverse-transcriptase RT-PCR testing for SARS-CoV-2 and patients experienced a “turn positive” of nucleic acid detection by RT-PCR
test for SARS-CoV-2 after two consecutive negative results.
[19,30]
For suspected cases, the nasopharyngeal swab should
be taken, but waiting for the test results should not delay
treatment. Serology tests for detecting the antibody can also
be useful for COVID-19 diagnosis if available. IgM antibodies
to SARS-CoV-2 are generally detectable in the blood several
days after the initial infection.[31] There is no evidence to indicate that trauma patients are at higher risk than the general population and, as such, should be screen according to
institutional and national policy for asymptomatic patients.[32]
In COVID-19, lymphocytopenia, elevated alanine aminotransferase, lactate dehydrogenase, D-Dimer, serum ferritin, creatine kinase are associated with poor prognosis as mentioned
before. Some of these tests, such as D-Dimer and creatine
kinase, could be abnormal in emergent conditions, especially
for trauma patients with extensive soft tissue injuries. However, they may be good negative predictors.[33,34]
5. A chest CT scan should be added into routine diagnostic tools to detect COVID-19 pneumonia, even if
the patient has no symptoms.
Recent studies addressed the importance of chest CT exam337
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(a)

(b)

(c)

Figure 1. (a) Admission chest CT of a mesenteric ischemia case. There was no significant abnormality. (b) Chest CT of the same patient,
seven days after index operation. The second chest CT showed that there were ground-glass opacities, septal thickening, and parenchymal consolidation bilaterally. (c) Chest CT of a patient with cholangitis and asymptomatic COVID-19 who was planned to undergo ERCP.
CT showed that there was ground-glass opacity at the right lung. The patient underwent percutaneous transhepatic biliary drainage.

ination in COVID-19 patients with false negative-PCR results
and reported the CT sensitivity as 98%.[35] The hallmarks of
COVID-19 infection on imaging are bilateral and peripheral
ground-glass and consolidative pulmonary opacities, sometimes with a rounded morphology and peripheral lung distribution.[36] However, intensification of a crazy-paving pattern,
an increase in the number of involved lobes, and the appearance of consolidative opacities occurred in most patients
over time. On average, CT findings were most prominent
on day 10 of the disease. After day 14, improvement in imaging findings was reported in 75% of the patients, including
decreased number of involved lobes and resolution of crazy
paving pattern and consolidative opacities.[37] A recent study
showed that 54% of the asymptomatic patients had pneumonic changes on chest CT,[38] but it should be kept in mind
that 56% of the patients in the early period of the disease may
have a normal CT.[39] If the patient develops symptoms and

(a)

the symptoms cannot be explained due to the clinical status
of the patient, a new evaluation should be required (Figs. 1ab, 2). It should also be noted that it may take 4–120 hours to
obtain PCR results; this is not suitable for acute care patients.
Due to its wide availability and fast examination time, the
supplemental role of chest CT to RT-PCR is growing for early
detection of patients with COVID-19 pneumonia.
6. Non-operative management should be considered
whenever it is clinically appropriate for the patient.
Uncomplicated acute appendicitis may be treated with intravenous antibiotics, then transition to peroral antibiotics.
In selected cases, the nonsurgical treatment group shows a
relapse rate of approximately 14% in one year.[40] Also, high
failure rates of conservative approach (30–50%) have been
noted with appendicolith and with CT evidence of disease extension outside of the right lower quadrant.[41,42] Conservative

(b)

Figure 2. (a) A surgeon who wore enhanced droplet/airborne PPE. (b) The ACS team who worn enhanced droplet/airborne PPE in operation for a patient with suspected COVID-19.
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treatment of complicated appendicitis may require radiologicguided drainage of a peri-appendiceal abscess with intravenous
antibiotics. However, no consensus exists among surgeons regarding the optimal treatment for patients with complicated
appendicitis.[43] Surgical treatment should be considered for
patients with complicated appendicitis or COVID-19 negative
patients with uncomplicated appendicitis.
Acute calculous cholecystitis can be treated with appropriate
antimicrobial agents. Percutaneous cholecystostomy is a potential alternative to cholecystectomy. Percutaneous cholecystostomy should be used if antibiotic treatment fails.[44]
Cholecystectomy can be postponed for patients with mild
to moderate gallstone pancreatitis, but the possibility of recurrence should be considered.[45] Symptomatic patient with
infected pancreatic necrosis usually requires intervention, although a small number of patients have been shown to recover with antibiotics only.[46] If the patient deteriorates, a
step-up approach starting with percutaneous or endoscopic
drainage is indicated, but the risks of the endoscopic approach
mentioned below should be noted.[47] To avoid the risks of
endoscopy, a single-stage open necrosectomy should be considered.
Patients with Hinchey 4 complicated diverticulitis should undergo surgery. Patients with Hinchey 3 and 2 can be treated
with intravenous antibiotics and radiologic-guided abscess
drainage. CT-proven uncomplicated (Hinchey 1a and 1b) diverticulitis patients can be treated outpatient with peroral
antibiotics. Also, patients with isolated pericolic extraluminal
air can be treated conservatively as well.[44]
Non-operative management of hemodynamically stable
trauma patients with solid organ injury is appropriate for
selected patients. However, abnormal clotting, apparently
resulting from endothelial damage, has been described in patients with severe COVID-19 disease, and initiating prompt
anticoagulation therapy, is recommended in all severe
COVID-19 patients.[6,48] Initiating anticoagulation therapy may
lead to non-operative management to fail. In these patients,
mechanical venous thromboembolism prophylaxis should be
applied and observed closely. High D-dimer levels seen in
these patients point to abnormal coagulation throughout the
body. The development of thrombosis is thought to be due to
endothelial damage that arises from the virus, so the mechanical prophylaxis may not be able to prevent thrombosis. Interventional radiologic techniques, such as embolization of a
pseudoaneurysm, percutaneous drainage of a biloma, intraabdominal blood, or abscess hemorrhage could apply safely with
proper precautions taken. If needed, an aerosol-generating
procedure such as bag masking, intubation, bronchoscopy,
and chest tube application, should only be performed wearing enhanced PPE.
For a patient with COVID-19 for whom surgery is mandaUlus Travma Acil Cerrahi Derg, May 2020, Vol. 26, No. 3

tory, such as hemodynamically unstable trauma patients or
ruptured abdominal aortic aneurysm, hollow viscus perforation, intestinal ischemia, and intestinal obstruction, an appropriate surgical approach, should wisely be chosen and applied
as mentioned below.
7. Operating Room
A dedicated operating room (OR) should be available for
confirmed or suspected COVID-19 patients. All patients
must be treated as presumed COVID-19 positive if they have
symptoms/exposure history that warrants testing or are
unable to provide information such as unconscious trauma
patients. A recent study showed that SARS-CoV-2 could
remain viable in aerosols throughout the duration of the
experiment (3 hours), and SARS-CoV-2 is more stable on
plastic and stainless steel than on copper and cardboard. The
viable virus can be detected up to 72 hours after application
to these surfaces.[49] Thus, the number of OR staff should be
minimized, and all additional personnel must be out of OR.
Due to the high contagiousness and viable nature of SARSCoV-2, no unnecessary items should be brought into the
operating theater; this includes personal items, such as cell
phones. Disposable caps and shoe covers should be worn
and discarded after each case. Only the materials necessary
for the case should be within the room, and all disposables
should be discarded at the end of the case. Electrocautery
of blood, gastrointestinal tissue, and any of the body fluids
may generate an aerosol. An aspirator should remove smoke
during surgery.
All patient interactions will be performed with enhanced
droplet precautions. For emergency operation on COVID-19
positive patients should be treated these as aerosol-generating procedures throughout the operative period (including intubation). Such cases should be performed with airborne precautions (N95 with face shield) and preferably in a negative
pressure room.[11,16,50,51] All staff in the OR must use N95 or
FFP2/FFP3 respirator, face mask (OR face shields/masks worn
over N95), gown, gloves, hair cover, and shoe covers or plastic boots (Fig. 3a, b). If there is no suspicion of COVID-19,
gowns may not be necessary for PPE saving, but droplet precautions must be taken. Patients who are asymptomatic, but
contagious should be kept in mind.
There is very little evidence regarding the relative risks of
laparoscopy versus the conventional open approach, specific
to COVID-19.[52] Although previous research has shown
that laparoscopy may lead to aerosolization of blood-borne
viruses, there is no evidence to indicate that this effect is
seen with COVID-19.[53,54] The use of devices to filter released CO2 for aerosolized particles is strongly recommended for laparoscopic procedures.[55] An appropriate surgical approach should be chosen to minimize the duration of
surgery and maximize safety for both patients and healthcare staff.
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8. Endoscopy

Conflict of Interest: None declared.

Urgent/emergent endoscopic procedures cannot be delayed.
Upper and lower gastrointestinal bleeding or suspected
bleeding leading to symptoms, dysphagia significantly impacting oral intake, cholangitis, or impending cholangitis that
arises from common bile duct stone or periampullary tumor,
palliation of upper or lower gastrointestinal obstruction are
the most common emergent indications for endoscopy. Since
patients can present with gastrointestinal manifestations of
COVID-19, all endoscopic procedures performed in the current environment should be considered as high risk. For the
patients with COVID-19, if there is an alternative method to
replace endoscopy, such as transhepatic drainage of the biliary
tract, it must be considered to avoid this high risk. The virus
has been found in multiple cells in the gastrointestinal tract,
and all fluids, including saliva, enteric contents, stool, and
blood, use of surgical energy devices should be minimized.[55]
For patients who are or may be infected, endoscopy should
only be performed while wearing full PPE in a designated endoscopy room. Endoscopy procedures need short physical
distance from patients to endoscopy staff. Based on studies
performed during the SARS outbreak of 2003, droplets from
infected patients could reach persons located 2 meters or
more from the source.[19] All endoscopic interventions should
only be performed in a way to resolve the urgent problem
and completed as soon as possible to reduce the exposure
risk and possible viral burden.
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COVID-19 pandemisi sırasında travma ve acil cerrahi uygulamaları için öneriler
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COVID-19, mevcut olan sınırlı bilgilere göre, yaşlılar ve yandaş hastalıkları olan her yaştan insan için ciddi problemler yaratabilecek yeni bir hastalıktır.
Ayrıca, tüm yaş grupları da risk altındadır. Sağlık çalışanları, mesleklerinin doğası gereği her türlü enfeksiyona yakalanma riskine en çok maruz kalan
profesyoneller olmuştur. Elektif cerrahiler COVID-19 hastalarına bakım vermek için ertelenmiştir. Bununla birlikte, travma cerrahisi, akut karın ve
acil endoskopiler gibi bazı müdahaleler geciktirilemez. Sağlık sisteminin sürdürülebilirliğini korumak için sağlık çalışanlarının korunması en önemli
konulardan birisidir. Öte yandan, acil sağlık hizmeti gerektiren hastalara da uygun tedavi sağlanmalıdır. Sağlık çalışanları, kendilerini ve hastalarını
mümkün olduğunca koruyarak, en uygun tedavi yöntemini seçmelidir. Bu çalışma, COVID-19 pandemisi sırasında, bir cerrahın yapması gereken
müdahale kaçınılmaz olduğunda nasıl uygun davranabileceğini özetlemeyi amaçlamaktadır.
Anahtar sözcükler: Acil cerrahi; COVID-19; endoskopi; koronavirüs; travma.
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